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Abstract
Background: Nondialytic conservative care has been recog-
nized as a viable alternative to chronic dialysis in older pa-
tients with end-stage kidney disease, but little is known 
about its consequences on hospital utilization and costs. 
Methods: We performed a retrospective cohort study to 
compare outpatient and inpatient hospital utilization, place 
of death, and hospital costs in patients aged ≥70 years old 
who chose conservative care (n = 100) or dialysis (n = 162) 
after shared decision making in a nonacademic teaching 
hospital between 2008 and 2016. Results: Patients who 
chose conservative care were older than patients who chose 
dialysis (82.5 vs. 76.3 years). Comorbidity did not differ be-
tween the 2 patient groups. The incidence rates of outpa-
tient visits per year were 7.1 in patients who chose conserva-
tive care and 10.7 in patients who chose dialysis (incidence 
rate ratio 0.67, 95% CI 0.55–0.81). The incidence rates of in-
hospital days per year were, respectively, 6.0 and 9.8 (inci-
dence rate ratio 0.50, 95% CI 0.29–0.88). Also in the final 

month of life, patients on conservative care had less outpa-
tient visits, were less frequently hospitalized, and died less 
frequently in hospital than the dialysis patient group. The 
cost rates per year, measured from original treatment deci-
sion, were EUR 5,859 in conservative care patients and EUR 
28,354 in patients who chose dialysis comprising both the 
predialysis and dialysis period (cost rate ratio 0.42, 95% CI 
0.27–0.65). Patients who chose dialysis had higher costs on 
dialysis sessions, outpatient care, inpatient care, laboratory 
tests, and medical imaging. Conclusions: Patients who de-
cided to forego dialysis and chose conservative care had less 
outpatient and inpatient hospital utilization than patients 
who chose dialysis, including less intensive hospital utiliza-
tion near the end of life. Both overall and nondialysis-related 
costs were lower in patients on a conservative care pathway.

© 2020 S. Karger AG, Basel

Introduction

The incidence and prevalence of patients with ad-
vanced chronic kidney disease are increasing worldwide 
[1, 2]. Older patients represent the fastest growing group. 
In older patients, dialysis has become the most common 
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treatment for end-stage kidney disease, but some might 
consider dialysis as too burdensome outweighing its ben-
efits [3, 4]. Nondialytic conservative care has been recog-
nized as a viable alternative, which aims to preserve qual-
ity of life by active medical treatment and multidisci-
plinary care including all interventions as needed although 
without dialysis [5–7]. 

Emerging observational studies showed that dialysis 
may not prolong life or improve health-related quality of 
life compared to conservative care in selected older pa-
tients, particularly in the oldest patients and patients with 
multiple comorbidities [8–13]. Treatment pathways as 
conservative care that have the potential to achieve rea-
sonable health outcomes could also reduce the treatment 
burden and costs associated with resource-intensive care 
that may not be aligned with a patient’s values and prefer-
ences [14]. To inform shared decision making on conser-
vative care and dialysis, data on treatment burden related 
to hospital utilization could be helpful for patients, their 
family, and clinicians [15–19]. Also, value-based evalua-
tions of patient-relevant outcomes, including treatment 
burden, and costs may inform health-care planning [5, 
14]. 

It makes sense to assume that hospital utilization and 
costs appear to be lower in patients who choose conser-
vative care rather than dialysis because fewer interven-
tions are being applied. However, patients on conserva-
tive care might have symptoms that are normally tar-
geted by dialysis which could in turn result in a higher 
need of other hospital resources and associated costs to 
treat symptoms. Understanding which hospital resourc-
es are used in each treatment pathway is therefore need-
ed to evaluate whether conservative care is a viable alter-
native to dialysis in terms of hospital utilization and 
costs. Few small studies have compared hospital utiliza-
tion in older patients receiving either conservative care 
or dialysis but at a general level only [20–26]. Overall, 
they observed less intensive hospital utilization in pa-
tients on conservative care pathways than in dialysis pa-
tients. It is unknown whether hospital utilization differ-
ences between conservative care and dialysis were ob-
served for both outpatient and inpatient utilization, at all 
hospital departments, and whether this changes near the 
end of life. Comparative data on costs are also lacking [5, 
14, 27]. The aim of our study was to determine and com-
pare outpatient and inpatient hospital utilization and 
costs overall and per hospital department in older pa-
tients on a conservative care or dialysis pathway. We also 
determined hospital utilization and costs near the end of 
life.

Patients and Methods

Study Population
We identified a retrospective cohort of all patients aged 

≥70 years old with stage 4/5 chronic kidney disease who received 
nephrology care in a nonacademic teaching hospital between 
January 1, 2008, and May 1, 2016, based on a previous cohort [10, 
11]. Patients were included if they had made a decision to be treat-
ed with conservative care or dialysis after a shared decision-mak-
ing process (original treatment decision). Patients needing imme-
diate start of dialysis at presentation, or who were lost to follow-up, 
were excluded. As part of standard care, shared decision-making 
on preferred treatment had been initiated by the nephrologist 
when the patient’s estimated glomerular filtration rate (eGFR) 
dropped < 20 mL/min/1.73 m2. During the decision-making pro-
cess, an experienced multidisciplinary team of nephrologists, ne-
phrology nurses, social workers, and dieticians discussed the vari-
ous treatment pathways for end-stage kidney disease with the pa-
tient and family. Oral and written information about treatment 
modalities, including practicalities, potential benefits, and risks, 
were given. Alongside standard outpatient visits, patients and their 
relatives were offered a 1-h counseling session by the nephrology 
nurse, a home visit by the social worker, and a visit to the dialysis 
unit. Each decision-making process was tailored to the individual 
patient’s needs and preferences in decision making. A treatment 
decision was finally made during consultation with the nephrolo-
gist and recorded in the medical record. This original treatment 
decision was evaluated regularly. Patients always had the opportu-
nity to change their decision. In patients selecting conservative 
care, active medical treatment and multidisciplinary care were 
continued including all interventions needed except for dialysis. In 
patients selecting hemodialysis or peritoneal dialysis, dialysis 
treatment was prepared and initiated once needed. The dialysis 
group comprised all patients who chose dialysis irrespective 
whether or not dialysis was started during follow-up. Standard 
outpatient care for all patients involved a 3-monthly visit including 
blood tests, which was intensified if necessary.

Baseline Data
The following baseline data were collected from electronic 

medical records: age, sex, comorbidities, primary kidney disease 
according to the European Renal Association-Dialysis and Trans-
plantation Association’s codes, eGFR at treatment decision and 
dialysis initiation measured with the 4-point Modification of Diet 
in Renal Disease formula [28], and dates when eGFR permanently 
dropped < 20 and < 15 mL/min/1.73 m2. Comorbidity was scored 
using the Davies comorbidity score [29]. 

Study Outcomes
Hospital utilization was determined as outpatient utilization 

(total number of outpatient visits) and inpatient utilization (total 
number of in-hospital days). Both outcomes were also assessed 
per hospital department (internal medicine, surgery, cardiology, 
pulmonology, gastroenterology, neurology, gynecology and urol-
ogy, and other [psychiatry, rehabilitation medicine, dermatology, 
and ophthalmology]). Hospital costs included total costs in-
curred at all departments and costs per subcategory (dialysis ses-
sions, outpatient care, inpatient care, laboratory tests, medical 
interventions, medical imaging, and functional tests). Data were 
derived from electronic medical records and the hospital’s finan-
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cial administration by performing systematic searches. Place of 
death, defined as hospital death or nonhospital death (at home, 
hospice, nursery home), was collected from electronic medical 
records.

Statistical Analysis
We compared baseline characteristics between both patient 

groups using descriptive statistics. Outcomes were assessed from 
date of recording note of original treatment decision until kidney 
transplantation, death, or end of study (May 1, 2016). We calcu-
lated the study outcomes as annual rates to adjust for differences 
in follow-up length, dividing the total number of events or costs 
with total follow-up time in years [30]. We primarily based the 
analyses on original treatment decision. We performed a sensitiv-
ity analysis on the main outcomes based on categorization of both 
patient groups according to the most recent documented treat-
ment plan at the end of study or at the time of death.

To test group differences on hospital utilization, incidence rate 
ratios were estimated using generalized linear regression models 
with negative binomial distribution because data were not nor-
mally distributed and overdispersed. Adjustment variables were 
age, sex, Davies comorbidity score, eGFR, and primary kidney 
disease. 

We calculated mean cost rates, recommended as most informa-
tive measure [31], although data were not normally distributed. To 
assess group differences, negative binomial regression with adjust-
ment for age, sex, Davies comorbidity score, eGFR, and primary 
kidney disease was performed to estimate the cost rate ratio. As 
recommended [32], sensitivity analyses using generalized linear 
regression models with log-gamma and Poisson distribution were 
performed to test best model fit.

We performed subgroup analyses in patients who died during 
follow-up to determine hospital utilization and costs near the end 
of life, using similar negative binomial regression models. Patients 
with a minimum follow-up time of 4 months were included to as-
sess outcomes in the first month after original treatment decision 
and in the 3 months before death. The dialysis group was subdi-
vided into a group of predialysis patients and a group of patients 
receiving dialysis in the corresponding time periods. We also as-
sessed the hazard ratios of being hospitalized near the end of life, 
using Cox regression with adjustment for age, sex, Davies comor-
bidity score, and primary kidney disease. Furthermore, we deter-
mined the odds ratios of place of death, using logistic regression 
with adjustment for age, sex, and Davies comorbidity score. A p 
value < 0.05 was considered statistically significant. Analyses were 
performed using IBM SPSS 24.0.

Results

We included 262 patients in our study (Fig. 1): 100 pa-
tients who chose conservative care (total follow-up time 
of 153.2 person years), and 162 patients who chose dialy-
sis (380.7 person years). Of 162 patients who chose dialy-
sis, 84 (52%) started dialysis during follow-up. Three 
patients underwent kidney transplantation after dialysis 
initiation (censored at transplantation). Few patients 

changed their original treatment decision during follow-
up: 3 from conservative care to dialysis, and ten from di-
alysis to conservative care. Analyses were primarily based 
on original treatment decision. 

Baseline characteristics are shown in Table 1. Com-
pared to patients who chose dialysis, conservative care 
patients were older, more often female, and had a higher 
eGFR at original treatment decision. There were no dif-
ferences in comorbidity and primary kidney disease.

Hospital Utilization
Table 2 shows the results on outpatient and inpatient 

utilization. Overall, 5,153 outpatient visits took place 
during follow-up: 1,081 in patients who chose conserva-
tive care and 4,072 in patients who chose dialysis. The 
overall incidence of outpatient visits in the conservative 
care group was 7.1 per person year compared with 10.7 
per person year in the dialysis group. The incidence rate 
ratio, adjusted for age, sex, Davies comorbidity score, 
eGFR, and primary kidney disease, was 0.67 (95% CI 
0.55–0.81). Patients who chose dialysis had more outpa-
tient visits than patients who chose conservative care to 
the departments of internal medicine, surgery, and neu-
rology.

During follow-up, 4,646 in-hospital days occurred 
overall: 924 in patients who chose conservative care and 
3,722 in patients who chose dialysis. The overall inci-
dence of in-hospital days in the conservative care group 
was 6.0 per person year compared with 9.8 per person 
year in the dialysis group. The incidence rate ratio, ad-
justed for age, sex, Davies comorbidity score, eGFR, and 
primary kidney disease, was 0.50 (95% CI 0.29–0.88). Pa-
tients who chose dialysis had more in-hospital days com-
pared to conservative care patients at the departments of 
internal medicine, surgery, and neurology, but less in-
hospital days at gastroenterology.

Similar results on outpatient and inpatient hospital 
utilization were found in sensitivity analyses based on 
categorization of both patient groups according to 
the most recent documented treatment plan at the end 
of study or at the time of death (online suppl. Table 1; 
for  all  online suppl. material, see www.karger.com/
doi/10.1159/000505569). Only different than in the main 
analyses, the sensitivity analyses showed that patients 
who chose dialysis had more outpatient visits and in-hos-
pital days to the departments of gynecology and urology 
than patients who chose conservative care instead of sim-
ilar. Furthermore, no difference in in-hospital days at the 
department of gastroenterology was observed between 
both patient groups in the sensitivity analyses.
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Hospital Costs
Table 3 shows the results on hospital costs. Overall, 

EUR 11,691,079 was incurred during follow-up measured 
from original treatment decision: EUR 897,483 in pa-
tients who chose conservative care and EUR 10,793,596 
in patients who chose dialysis. The overall cost rate in the 
conservative care group was EUR 5,859 per person year 
compared with EUR 28,354 per person year in the dialysis 
group, comprising both the predialysis and dialysis peri-
od. In the dialysis group, the overall cost rate of the pre-
dialysis period was EUR 6,692 per person year (n = 162) 
and EUR 54,906 per person year for the dialysis period 
(n  = 84). The cost rate ratio between the patients who 
chose conservative care or dialysis was 0.42 (95% CI 
0.27–0.65), adjusted for age, sex, Davies comorbidity 
score, eGFR, and primary kidney disease. Patients who 
chose dialysis had higher costs on dialysis sessions, out-
patient care, inpatient care, laboratory tests, and medical 
imaging. Results were similar in sensitivity analyses fit-
ting generalized linear models with log-gamma or Pois-
son distribution. The results on hospital costs were also 

similar in sensitivity analyses based on categorization of 
both patient groups according to the most recent docu-
mented treatment plan at the end of study or at the time 
of death (online suppl. Table 2).

Hospital Utilization and Costs Near the End of Life
Figures 2–4 and Table 4 show the results on outpa-

tient and inpatient hospital utilization, place of death, 
and costs near the end of life in 124 patients who died 
after a minimum follow-up time of 4 months. The dialy-
sis group was subdivided into a group of predialysis pa-
tients and a group of patients receiving dialysis per cor-
responding time period. Patients on conservative care 
had similar hospital utilization and costs near the end of 
life compared to predialysis patients. However, com-
pared to patients receiving dialysis, patients on conserva-
tive care had less outpatient visits in the final month of 
life (Fig. 2) and less in-hospital days in the final 2 months 
of life (Fig. 3). The hospitalization rate in the final month 
of life and the number of hospital deaths were lowest in 
patients on conservative care (Table 4). Patients on con-

Choice for conservative care
(n = 100)

Choice for dialysis
(n = 162)

Patients included in analysis
(n = 262)

On dialysis at end of study
(n = 36)

On conservative care at end of study
(n = 34)

Patient cohort aged ≥70 years old
(n = 265)

Died on conservative care  (n = 66)
Before eGFR <10              (n = 40)
After eGFR <10                 (n = 26)

Started on dialysis    (n = 84)
Hemodialysis          (n = 64)
Peritoneal dialysis  (n = 20)

Died on dialysis  (n = 45)
Transplanted       (n = 3)

Still predialysis      (n = 46)
Died before start  (n = 32)

Referral to other center  (n = 2)
Lost to follow-up            (n = 1)

Fig. 1. Overall flow of all patients aged ≥70 years old with stage 4/5 
chronic kidney disease who had made a choice for either conserva-
tive care or dialysis after shared decision making. Three patients 
changed their original treatment decision in favor of conservative 

care to dialysis (all 3 initiated dialysis), and 10 patients changed their 
original decision from dialysis to conservative care (all were still pre-
dialysis). Analyses were primarily based on original treatment deci-
sion. eGFR, estimated glomerular filtration rate (mL/min/1.73 m2).

D
ow

nloaded from
 http://karger.com

/bpu/article-pdf/49/4/479/2294021/000505569.pdf by Leiden U
niversity M

edisch C
entrum

 user on 06 Septem
ber 2023



Hospital Utilization and Costs of 
Conservative Care versus Dialysis

483Blood Purif 2020;49:479–489
DOI: 10.1159/000505569

servative care and predialysis patients both had lower 
overall costs and nondialysis sessions-related costs near 
the end of life compared to patients receiving dialysis 
(Fig. 4, and online supplementary Tables 3 and 4 for de-
tails on statistics).

Discussion

In this retrospective observational study, we deter-
mined hospital utilization and costs in a relatively large 
group of older patients who chose conservative care or 
dialysis after a shared decision-making process. Patients 
who chose conservative care had less intensive hospital 
utilization patterns than patients who chose dialysis, in-

cluding less outpatient visits and in-hospital days at the 
departments of internal medicine, surgery, and neurolo-
gy. Hospital costs were also lower in patients on a conser-
vative care pathway compared to patients on a dialysis 
pathway, including lower costs on dialysis sessions, out-
patient care, inpatient care, laboratory tests, and medical 
imaging. The lower hospital utilization and costs ob-
served in patients on conservative care were also found 
near the end of life. These findings suggest that patients 
who decide to forego dialysis and choose conservative 
care, despite being generally older and frailer, have no 
higher hospital resource needs but, on the contrary, have 
substantial less intensive patterns of hospital utilization 
and associated costs compared to patients on a dialysis 
pathway. 

Table 1. Baseline characteristics of patients who chose either conservative care or dialysis

Choice for conservative 
care (n = 100)

Choice for 
dialysis (n = 162)

Age, years, mean (SD) 82.5 (4.6) 76.3 (4.4)
Gender, female 44 (44) 51 (32)
Davies comorbidity scorea

No comorbidity (score = 0) 8 (8) 19 (12)
Intermediate comorbidity (score = 1 or 2) 60 (60) 97 (60)
Severe comorbidity (score ≥3) 32 (32) 46 (28)

Ischemic heart disease 45 (45) 70 (43)
Left ventricular dysfunction 29 (29) 46 (28)
Peripheral vascular disease 51 (51) 70 (43)
Malignancy 12 (12) 19 (12)
Diabetes mellitus 45 (45) 64 (40)
Systemic collagen vascular disease 8 (8) 4 (3)
Other significant disorder 19 (19) 32 (20)
Primary kidney disease

Renal vascular disease 49 (49) 54 (33)
Diabetes mellitus 15 (15) 27 (17)
Etiology uncertain 22 (22) 53 (33)
Other 14 (14) 28 (17)

eGFR at treatment decision, mL/min/1.73 m2, mean (SD) 16.2 (5.1) 14.3 (4.0)
Time of eGFR decline from <20 to <15 mL/min/1.73m2, days, median (IQR) 286 (74–676; n = 64) 225 (42–406; n = 115)
Time from original treatment decision to dialysis start, days, median (IQR) 316b (21–715; n = 3) 153 (54–443; n = 84)
eGFR at dialysis start, mL/min/1.73m2, mean (SD) 6.7b (2.1; n = 3) 8.4 (2.6; n = 84)

Values are numbers (percentages) unless stated otherwise; the total number of patients is indicated in case of missing data.
a Davies comorbidity score is based on the presence of 7 comorbidities [28]: ischemic heart disease (defined as prior myocardial in-

farction, angina pectoris, or ischemic changes on electrocardiograph), left ventricular dysfunction (defined as clinical evidence of pul-
monary edema not caused by errors in fluid balance), peripheral vascular disease (including distal aortic, lower extremity, and cerebro-
vascular diseases), malignancy, diabetes mellitus, systemic collagen vascular disease, and other significant disorder (e.g., chronic obstruc-
tive pulmonary disease). The score assigns one point for each present condition and produces three groups: no comorbidity (Davies 
score = 0), intermediate comorbidity (Davies score = 1–2), and severe comorbidity (Davies score ≥3).

b Three patients changed their original treatment decision in favour of conservative care to dialysis; all three initiated dialysis during 
follow-up.

eGFR, estimated glomerular filtration rate; IQR, interquartile range; SD, standard deviation.
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Table 2. Annual rates of outpatient visits and in-hospital days in patients selecting either conservative care or dialysis, measured from 
original treatment decision until death or end of study

Choice for conservative
care (n = 100) 
Crude incidence rate

Choice for dialysis (n = 162)
Crude incidence rate

Incidence rate ratioa

(95% CI)
p valuea

Outpatient visits per person year 7.1 10.7 0.67 (0.55–0.81) <0.001
Internal medicine 3.8 6.0 0.65 (0.52–0.80) <0.001
Surgery 0.6 1.7 0.35 (0.22–0.54) <0.001
Cardiology 0.8 0.9 0.77 (0.44–1.32) 0.34
Pulmonology 0.2 0.3 0.97 (0.34–2.73) 0.95
Gastroenterology 0.1 0.3 0.84 (0.32–2.22) 0.72
Neurology 0.1 0.3 0.36 (0.17–0.82) 0.02
Gynaecology and urology 0.4 0.5 1.14 (0.50–2.60) 0.76
Otherb 1.1 0.8 1.06 (0.54–2.04) 0.88

In-hospital days per person yearc 6.0 9.8 0.50 (0.29–0.88) 0.015
Internal medicine 3.1 5.4 0.38 (0.18–0.82) 0.01
Surgery 0.5 1.7 0.40 (0.18–0.87) 0.02
Cardiology 0.7 1.2 0.51 (0.18–1.42) 0.19
Pulmonology 0.6 0.5 1.09 (0.05–23.00) 0.96
Gastroenterology 0.8 0.3 10.51 (1.11–99.96) 0.04
Neurology 0.1 0.3 0.05 (0.003–0.82) 0.04
Gynaecology and urology 0.2 0.3 0.69 (0.09–5.12) 0.72
Otherb 0.1 0.1 0.23 (0.02–2.68) 0.24

a Negative binomial regression with adjustment for age, sex, Davies comorbidity score, eGFR, and primary kidney disease.
b Including psychiatry, rehabilitation medicine, dermatology, and ophthalmology.
c Including planned and nonplanned in-hospital days.
eGFR, estimated glomerular filtration rate.

Table 3. Mean annual hospital costs in patients selecting either conservative care or dialysis, measured from original treatment decision 
until death or end of study

Choice for conservative care
(n = 100) crude rate, EUR

Choice for dialysis (n = 162)
crude rate, EUR

Cost ratio (95% CI)a p valuea

Costs per person year 5,859 28,354 0.42 (0.27–0.65) <0.001
Dialysis sessions 702b 17,686c 0.11 (0.02–0.68) 0.02
Inpatient care 3,084 5,577 0.44 (0.20–0.97) 0.04
Laboratory tests 591 1,832 0.53 (0.35–0.78) 0.002
Outpatient care 671 1,351 0.71 (0.55–0.93) 0.01
Medical interventionsd 435 893 0.69 (0.32–1.52) 0.36
Medical imaginge 280 843 0.47 (0.28–0.81) 0.01
Functional tests 97 172 0.58 (0.28–1.23) 0.16

a Negative binomial regression with adjustment for age, sex, Davies comorbidity score, eGFR, and primary kidney disease.
b 3 patients changed their original treatment decision in favor of conservative care into dialysis and started with dialysis during fol-

low-up; analysis was based on original treatment decision.
c Costs on dialysis sessions measured from original treatment decision, comprising both the predialysis and dialysis period, and as 

incurred by the overall group of patients who chose dialysis, including patients preparing for dialysis (n = 78) and patients started with 
dialysis (n = 84, including 64 on hemodialysis and 20 on peritoneal dialysis).

d Including surgical operations and other invasive interventions.
e Including imaging by radiology and nuclear medicine.
eGFR, estimated glomerular filtration rate.
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Especially when considering conservative care, it is rel-
evant to have insight if such treatment pathway is associ-
ated with higher hospital utilization to treat symptoms 
that are normally targeted by dialysis, like dyspnea due to 
fluid overload [15–18]. Also, patients who select conser-

vative care are generally older and have more comorbid-
ity which could result in higher needs of hospital resourc-
es. Consistent with the limited available data, we observed 
that patients on conservative care had less intensive hos-
pital utilization than those who chose dialysis [20–24]. 
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Fig. 2. Outpatient visits near the end of life in patients on conservative care versus patients preparing dialysis versus patients started with 
dialysis (online suppl. Table 3 for details on statistics). * p < 0.05. ns, not significant.
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Fig. 3. In-hospital days near the end of life in patients on conservative care versus patients preparing dialysis versus patients started with 
dialysis (online suppl. Table 3 for details on statistics). * p < 0.05; ** p = 0.01. ns, not significant.
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Fig. 4. Hospital costs near the end of life in patients on conserva-
tive care versus patients preparing dialysis versus patients started 
with dialysis (including hemodialysis and peritoneal dialysis). Sig-
nificance of overall cost ratios is indicated (online suppl. Table 4 

for details on statistics). 1 One patient who initially was on a con-
servative care pathway switched to dialysis during follow-up; * p < 
0.01; ** p = 0.001; *** p < 0.001. ns, not significant.

Table 4. Hospitalization rates near the end of life (part A) and place of death (part B) in patients on conservative care versus patients 
preparing dialysis versus patients started with dialysis

A: Hospitalization rate Conservative care, n (%) Predialysis, n (%) Dialysis started, n (%) Hazard ratio (95% CI)a p valuea

0–1 month after treatment 
decision

7/56 (12.5) 12/59 (20.3) 6/9 (66.7) 0.28 (0.09–0.93)b

0.14 (0.04–0.51)c

0.04 (0.01–0.22)d

0.04
0.003

<0.001

3–2 months before death 9/56 (16.1) 3/32 (9.4) 13/36 (36.1) 2.89 (0.69–12.14)b

0.16 (0.04–0.58)c

0.45 (0.15–1.39)d

0.15
0.01
0.17

2–1 months before death 10/56 (17.9) 5/29 (17.2) 14/39 (35.9) 1.40 (0.42–4.61)b

0.28 (0.10–0.82)c

0.39 (0.14–1.13)d

0.58
0.02
0.08

1–0 months before death 26/56 (46.4) 14/26 (53.8) 33/42 (78.6) 0.77 (0.37–1.59)b

0.52 (0.27–0.99)c

0.40 (0.22–0.74)d

0.47
0.047
0.003

B: Place of death Conservative care, n (%) Predialysis, n (%) Dialysis started, n (%) OR (95% CI)f p valuef

Hospital deathe 18/56 (32.1) 11/26 (42.3) 30/42 (71.4) 0.63 (0.21–1.89)b

0.28 (0.10–0.81)c

0.18 (0.06–0.51)d

0.41
0.02
0.001

a Cox regression on first event of hospitalization with adjustment for age, sex, Davies comorbidity score, and primary kidney disease.
b Conservative care vs. predialysis.
c Predialysis vs. dialysis started.
d Conservative care vs. dialysis started.
e Defined as hospital death versus nonhospital death (at home, hospice, nursery home).
f Logistic regression with adjustment for age, sex, and Davies comorbidity score.
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Our analysis adds that differences were observed in both 
outpatient and inpatient utilization, at which hospital de-
partments, and in the final months of life. Only 2 smaller 
studies found more emergency hospitalizations in pa-
tients on a conservative care pathway compared to pa-
tients treated with peritoneal dialysis [25], or predialysis 
patients [26], although the predialysis patients were sig-
nificantly younger and less frail. 

To the best of our knowledge, only 3 studies have 
compared costs of a conservative care pathway to a di-
alysis pathway. One included a comparison of bills for 
hospital admissions in a small patient sample [22], and 
2 included the development of simulation models to 
analyze cost-effectiveness of different treatment path-
ways [33, 34]. Despite methodological issues [14], all 3 
studies found lower costs for conservative care or con-
servative care-like pathways compared to dialysis path-
ways. Our observational data confirm these findings 
and suggest that conservative care is associated with 
lower hospital costs, including lower dialysis sessions-
related costs and nondialysis-related costs, also near the 
end of life. 

There are several explanations possible for the lower 
hospital utilization and costs observed in patients on 
conservative care compared to patients on a dialysis 
pathway. First, differences could be related to the more 
intensive treatment regimen of dialysis, its preparation 
trajectory including a shunt operation or peritoneal di-
alysis catheter insertion, and possible occurrence of 
complications. Suggestive for this explanation is that 
the main differences in outpatient and inpatient utiliza-
tion were seen at internal medicine and surgery, and in 
costs on dialysis sessions, although further exploration 
would be needed to determine whether hospital re-
sources use was dialysis related or not. Second, detec-
tion bias could be present because patients on a dialysis 
pathway are seen more often in hospital, which may 
result in easier use of more hospital resources (“care 
generates care”). Also, decisions on care in dialysis pa-
tients may be influenced by a tendency to do everything 
possible as dialysis is perceived as an active treatment 
modus [17]. A possible consequence, however, is that 
the patient’s life and death could become more medi-
calized when being on a dialysis pathway, which is sug-
gested by the higher hospital resource need observed 
overall and near the end of life in the dialysis patient 
group, including more in-hospital deaths [21, 35, 36]. 
Third, patients who decided to forego dialysis and 
chose conservative care might consider other treatment 
options for chronic kidney disease-related symptoms or 

for comorbidities unpreferred as well. Also, healthcare 
providers could feel that they have nothing to offer pa-
tients who chose conservative care [37, 38]. We ob-
served, however, no lower hospital utilization rates at 
most departments or less costs on medical interven-
tions in the conservative care group, which emphasizes 
that conservative care is an active treatment pathway as 
well. 

A limitation of our study is its observational design, 
which brings the potential risks of treatment allocation 
bias and confounding. To overcome this problem, we ad-
justed for several confounders in the multivariable re-
gression models. However, there may be residual con-
founding, for example, in cognitive function or nutrition-
al status. Although the overall patient cohort was 
relatively large, particularly the subgroup analysis on hos-
pital resource use near the end of life may have been un-
derpowered. We therefore performed no other subgroup 
analyses, for example, on dialysis modality. Also, we 
might have underestimated the cost differences between 
conservative care and dialysis because dialysis transpor-
tation costs were not available. A major strength of our 
study is the availability of a cohort of patients who chose 
conservative care or dialysis. Our findings might not be 
generalizable to centers with different approaches to con-
servative care and dialysis, to centers with different cost 
prices, or to countries with a different healthcare struc-
ture. Comparative evaluations of nonhospital data, in-
cluding primary care, nursing homes, and hospice care, 
are also needed.

To conclude, we observed less intensive outpatient 
and inpatient hospital utilization patterns in patients 
aged ≥70 years old who chose conservative care com-
pared to a dialysis pathway, including less intensive hos-
pital utilization near the end of life. Furthermore, both 
overall and nondialysis-related costs were lower in pa-
tients on a conservative care pathway. These findings 
suggest that a conservative care pathway could reduce the 
treatment burden and hospital costs associated with re-
source-intensive care that may not be aligned with a pa-
tient’s values and preferences. Value of care could there-
fore be generated in selected older patients with conser-
vative care as alternative to dialysis considering its 
previously recognized potential to achieve reasonable 
patient-relevant outcomes, such as survival and health-
related quality of life [8–13], in balance with treatment 
burden and costs. This emphasizes the need for a shared 
decision-making process on preferred treatment for end-
stage kidney disease that focuses on what matters to the 
patient.

D
ow

nloaded from
 http://karger.com

/bpu/article-pdf/49/4/479/2294021/000505569.pdf by Leiden U
niversity M

edisch C
entrum

 user on 06 Septem
ber 2023



Verberne/Ocak/van Gils-Verrij/
van Delden/Bos

Blood Purif 2020;49:479–489488
DOI: 10.1159/000505569

Acknowledgment

We thank the Business Intelligence department for providing 
the data on hospital utilization and costs and Hans Kelder for pro-
viding statistical advice.

Statement of Ethics

The study was exempted for review by the local research Ethics 
Committee according to Dutch law on medical research (Medical 
Research Involving Human Subjects Act). 

Disclosure Statement

The authors have no conflicts of interest to declare.

Funding Sources

The study was funded by unrestricted grants from the St. Anto-
nius Research Fund, from Roche (Woerden, The Netherlands) to 
the St. Antonius Research Fund, and from Zilveren Kruis Health-
care Insurance Company. The funders played no role in study de-
sign; collection, analysis, and interpretation of data; writing of the 
report; or in the decision to submit the article for publication.

Author Contributions

W.R.V., J.J.M.D., and W.-J.W.B.: research idea and study de-
sign. W.R.V.: data acquisition. W.R.V., G.O., L.A.G.-V., J.J.M.D., 
and W.-J.W.B.: data analysis and interpretation. W.R.V., G.O., and 
W.-J.W.B.: statistical analysis. J.J.M.D. and W.-J.W.B.: supervision 
or mentorship. All authors read and approved the final manu-
script.

References

  1	 Couser WG, Remuzzi G, Mendis S, Tonelli M. 
The contribution of chronic kidney disease to 
the global burden of major noncommunica-
ble diseases. Kidney Int. 2011 Dec; 80(12): 

1258–70.
  2	 Xie Y, Bowe B, Mokdad AH, Xian H, Yan Y, 

Li T, et al. Analysis of the Global Burden of 
Disease study highlights the global, regional, 
and national trends of chronic kidney disease 
epidemiology from 1990 to 2016. Kidney Int. 
2018 Sep; 94(3): 567–81.

  3	 Germain MJ. Should dialysis be offered to all 
elderly patients? Blood Purif. 2015; 39(1-3): 

55–7.
  4	 Kooman JP, Cornelis T, van der Sande FM, 

Leunissen KM. Renal replacement therapy in 
geriatric end-stage renal disease patients: a 
clinical approach. Blood Purif. 2012; 33(1-3): 

171–6.
  5	 Davison SN, Levin A, Moss AH, Jha V, Brown 

EA, Brennan F, et al.; Kidney Disease: Improv-
ing Global Outcomes. Executive summary of 
the KDIGO Controversies Conference on 
Supportive Care in Chronic Kidney Disease: 
developing a roadmap to improving quality 
care. Kidney Int. 2015 Sep; 88(3): 447–59.

  6	 Williams AW, Dwyer AC, Eddy AA, Fink JC, 
Jaber BL, Linas SL, et al.; American Society of 
Nephrology Quality, and Patient Safety Task 
Force. Critical and honest conversations: the 
evidence behind the “Choosing Wisely” cam-
paign recommendations by the American So-
ciety of Nephrology. Clin J Am Soc Nephrol. 
2012 Oct; 7(10): 1664–72.

  7	 Farrington K, Covic A, Aucella F, Clyne N, de 
Vos L, Findlay A, et al.; ERBP guideline devel-
opment group. Clinical Practice Guideline on 
management of older patients with chronic 
kidney disease stage 3b or higher (eGFR 
[{LT}]45 mL/min/1.73 m2). Nephrol Dial 
Transplant. 2016 Nov; 31 suppl 2:ii1–66.

  8	 O’Connor NR, Kumar P. Conservative man-
agement of end-stage renal disease without 
dialysis: a systematic review. J Palliat Med. 
2012 Feb; 15(2): 228–35.

  9	 Brown MA, Collett GK, Josland EA, Foote C, 
Li Q, Brennan FP. CKD in elderly patients 
managed without dialysis: survival, symp-
toms, and quality of life. Clin J Am Soc 
Nephrol. 2015 Feb; 10(2): 260–8.

10	 Verberne WR, Geers AB, Jellema WT, Vin-
cent 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 Apr; 11(4): 633–40.

11	 Verberne WR, Dijkers J, Kelder JC, Geers AB, 
Jellema WT, Vincent HH, et al. Value-based 
evaluation of dialysis versus conservative care 
in older patients with advanced chronic kid-
ney disease: a cohort study. BMC Nephrol. 
2018 Aug; 19(1): 205.

12	 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 conserva-
tively or by dialysis. Clin J Am Soc Nephrol. 
2012 Dec; 7(12): 2002–9.

13	 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. Ne-
phrology (Carlton). 2016 Mar; 21(3): 241–53.

14	 Morton RL, Kurella Tamura M, Coast J, Da-
vison SN. Supportive Care: Economic Con-
siderations in Advanced Kidney Disease. Clin 
J Am Soc Nephrol. 2016 Oct; 11(10): 1915–20.

15	 Verberne WR, Konijn WS, Prantl K, Dijkers J, 
Roskam MT, van Delden JJ, et al. Older pa-
tients’ experiences with a shared decision-mak-
ing process on choosing dialysis or conservative 

care for advanced chronic kidney disease: a sur-
vey study. BMC Nephrol. 2019 Jul; 20(1): 264.

16	 Morton RL, Tong A, Howard K, Snelling P, 
Webster AC. The views of patients and carers 
in treatment decision making for chronic kid-
ney disease: systematic review and thematic 
synthesis of qualitative studies. BMJ. 2010 
Jan; 340:c112.

17	 Hussain JA, Flemming K, Murtagh FE, John-
son MJ. Patient and health care professional 
decision-making to commence and withdraw 
from renal dialysis: a systematic review of 
qualitative research. Clin J Am Soc Nephrol. 
2015 Jul; 10(7): 1201–15.

18	 Verberne WR, Das-Gupta Z, Allegretti AS, 
Bart HA, van Biesen W, García-García G, et 
al. Development of an International Standard 
Set of Value-Based Outcome Measures for 
Patients With Chronic Kidney Disease: A Re-
port of the International Consortium for 
Health Outcomes Measurement (ICHOM) 
CKD Working Group. Am J Kidney Dis. 2019 
Mar; 73(3): 372–84.

19	 Urquhart-Secord R, Craig JC, Hemmelgarn 
B, Tam-Tham H, Manns B, Howell M, et al. 
Patient and Caregiver Priorities for Outcomes 
in Hemodialysis: An International Nominal 
Group Technique Study. Am J Kidney Dis. 
2016 Sep; 68(3): 444–54.

20	 De Biase V, Tobaldini O, Boaretti C, Abater-
usso C, Pertica N, Loschiavo C, et al. Pro-
longed conservative treatment for frail elderly 
patients with end-stage renal disease: the Ve-
rona experience. Nephrol Dial Transplant. 
2008 Apr; 23(4): 1313–7.

21	 Carson RC, Juszczak M, Davenport A, Burns 
A. Is maximum conservative management an 
equivalent treatment option to dialysis for el-
derly patients with significant comorbid dis-
ease? Clin J Am Soc Nephrol. 2009 Oct; 4(10): 

1611–9.

D
ow

nloaded from
 http://karger.com

/bpu/article-pdf/49/4/479/2294021/000505569.pdf by Leiden U
niversity M

edisch C
entrum

 user on 06 Septem
ber 2023

https://www.karger.com/Article/FullText/0?ref=1#ref1
https://www.karger.com/Article/FullText/0?ref=2#ref2
https://www.karger.com/Article/FullText/0?ref=3#ref3
https://www.karger.com/Article/FullText/0?ref=4#ref4
https://www.karger.com/Article/FullText/0?ref=5#ref5
https://www.karger.com/Article/FullText/0?ref=6#ref6
https://www.karger.com/Article/FullText/0?ref=7#ref7
https://www.karger.com/Article/FullText/0?ref=7#ref7
https://www.karger.com/Article/FullText/0?ref=8#ref8
https://www.karger.com/Article/FullText/0?ref=9#ref9
https://www.karger.com/Article/FullText/0?ref=9#ref9
https://www.karger.com/Article/FullText/0?ref=10#ref10
https://www.karger.com/Article/FullText/0?ref=11#ref11
https://www.karger.com/Article/FullText/0?ref=12#ref12
https://www.karger.com/Article/FullText/0?ref=13#ref13
https://www.karger.com/Article/FullText/0?ref=13#ref13
https://www.karger.com/Article/FullText/0?ref=14#ref14
https://www.karger.com/Article/FullText/0?ref=14#ref14
https://www.karger.com/Article/FullText/0?ref=15#ref15
https://www.karger.com/Article/FullText/0?ref=16#ref16
https://www.karger.com/Article/FullText/0?ref=17#ref17
https://www.karger.com/Article/FullText/0?ref=18#ref18
https://www.karger.com/Article/FullText/0?ref=19#ref19
https://www.karger.com/Article/FullText/0?ref=20#ref20
https://www.karger.com/Article/FullText/0?ref=21#ref21


Hospital Utilization and Costs of 
Conservative Care versus Dialysis

489Blood Purif 2020;49:479–489
DOI: 10.1159/000505569

22	 Teo BW, Ma V, Xu H, Li J, Lee EJ; Nephrol-
ogy Clinical Research Group. Profile of hos-
pitalisation and death in the first year after 
diagnosis of end-stage renal disease in a 
multi-ethnic Asian population. Ann Acad 
Med Singapore. 2010 Feb; 39(2): 79–87.

23	 Hussain JA, Mooney A, Russon L. Compari-
son of survival analysis and palliative care in-
volvement in patients aged over 70 years 
choosing conservative management or renal 
replacement therapy in advanced chronic 
kidney disease. Palliat Med. 2013 Oct; 27(9): 

829–39.
24	 Raman M, Middleton RJ, Kalra PA, Green D. 

Outcomes in dialysis versus conservative care 
for older patients: A prospective cohort analy-
sis of stage 5 Chronic Kidney Disease. PLoS 
One. 2018 Oct; 13(10):e0206469.

25	 Shum CK, Tam KF, Chak WL, Chan TC, Mak 
YF, Chau KF. Outcomes in older adults with 
stage 5 chronic kidney disease: comparison of 
peritoneal dialysis and conservative manage-
ment. J Gerontol A Biol Sci Med Sci. 2014 
Mar; 69(3): 308–14.

26	 Rodriguez Villarreal I, Ortega O, Hinostroza 
J, Cobo G, Gallar P, Mon C, et al. Geriat-
ric  assessment for therapeutic decision-
making regarding renal replacement in el-
derly patients with advanced chronic kidney 
disease. Nephron Clin Pract. 2014; 128(1-2): 

73–8.

27	 Phair G, Agus A, Normand C, Brazil K, Burns 
A, Roderick P, et al. Healthcare use, costs and 
quality of life in patients with end-stage kid-
ney disease receiving conservative manage-
ment: results from a multi-centre observa-
tional study (PACKS). Palliat Med. 2018 Sep; 

32(8): 1401–9.
28	 Levey AS, Coresh J, Greene T, Stevens LA, 

Zhang YL, Hendriksen S, et al.; Chronic Kidney 
Disease Epidemiology Collaboration. Using 
standardized serum creatinine values in the 
modification of diet in renal disease study equa-
tion for estimating glomerular filtration rate. 
Ann Intern Med. 2006 Aug; 145(4): 247–54.

29	 Davies SJ, Russell L, Bryan J, Phillips L, Rus-
sell GI. Comorbidity, urea kinetics, and ap-
petite in continuous ambulatory peritoneal 
dialysis patients: their interrelationship and 
prediction of survival. Am J Kidney Dis. 1995 
Aug; 26(2): 353–61.

30	 Sedgwick P. Incidence rate ratio. BMJ. 2010; 

341(sep08 1):c4804.
31	 Thompson SG, Barber JA. How should cost 

data in pragmatic randomised trials be anal-
ysed? BMJ. 2000 Apr; 320(7243): 1197–200.

32	 Mihaylova B, Briggs A, O’Hagan A, Thomp-
son SG. Review of statistical methods for ana-
lysing healthcare resources and costs. Health 
Econ. 2011 Aug; 20(8): 897–916.

33	 Lee CP, Chertow GM, Zenios SA. A simula-
tion model to estimate the cost and effective-

ness of alternative dialysis initiation strate-
gies. Med Decis Making. 2006 Sep-Oct; 26(5): 

535–49.
34	 Teerawattananon Y, Mugford M, Tangcha-

roensathien V. Economic evaluation of pallia-
tive management versus peritoneal dialysis 
and hemodialysis for end-stage renal disease: 
evidence for coverage decisions in Thailand. 
Value Health. 2007 Jan-Feb; 10(1): 61–72.

35	 Wong SP, 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. 2018 Jul; 72(1): 42–9.

36	 Morton RL, Webster AC, McGeechan K, 
Howard K, Murtagh FE, Gray NA, et al. Con-
servative Management and End-of-Life Care 
in an Australian Cohort with ESRD. Clin J 
Am Soc Nephrol. 2016 Dec; 11(12): 2195–203.

37	 Ladin K, Pandya R, Kannam A, Loke R, Osk-
oui T, Perrone RD, et al. Discussing Conser-
vative Management With Older Patients 
With CKD: An Interview Study of Nephrolo-
gists. Am J Kidney Dis. 2018 May; 71(5): 627–
35.

38	 Ladin K, Pandya R, Perrone RD, Meyer KB, 
Kannam A, Loke R, et al. Characterizing Ap-
proaches to Dialysis Decision Making with 
Older Adults: A Qualitative Study of Ne-
phrologists. Clin J Am Soc Nephrol. 2018 
Aug; 13(8): 1188–96.

D
ow

nloaded from
 http://karger.com

/bpu/article-pdf/49/4/479/2294021/000505569.pdf by Leiden U
niversity M

edisch C
entrum

 user on 06 Septem
ber 2023

https://www.karger.com/Article/FullText/0?ref=22#ref22
https://www.karger.com/Article/FullText/0?ref=22#ref22
https://www.karger.com/Article/FullText/0?ref=23#ref23
https://www.karger.com/Article/FullText/0?ref=24#ref24
https://www.karger.com/Article/FullText/0?ref=24#ref24
https://www.karger.com/Article/FullText/0?ref=25#ref25
https://www.karger.com/Article/FullText/0?ref=26#ref26
https://www.karger.com/Article/FullText/0?ref=27#ref27
https://www.karger.com/Article/FullText/0?ref=28#ref28
https://www.karger.com/Article/FullText/0?ref=29#ref29
https://www.karger.com/Article/FullText/0?ref=30#ref30
https://www.karger.com/Article/FullText/0?ref=31#ref31
https://www.karger.com/Article/FullText/0?ref=32#ref32
https://www.karger.com/Article/FullText/0?ref=32#ref32
https://www.karger.com/Article/FullText/0?ref=33#ref33
https://www.karger.com/Article/FullText/0?ref=34#ref34
https://www.karger.com/Article/FullText/0?ref=35#ref35
https://www.karger.com/Article/FullText/0?ref=36#ref36
https://www.karger.com/Article/FullText/0?ref=36#ref36
https://www.karger.com/Article/FullText/0?ref=37#ref37
https://www.karger.com/Article/FullText/0?ref=38#ref38

