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A B S T R A C T

Background. Non-dialytic conservative care (CC) has been
proposed as a viable alternative to maintenance dialysis for se-
lected older patients to treat end-stage kidney disease (ESKD).
This systematic review compares both treatment pathways on
health-related quality of life (HRQoL) and symptoms, which
are major outcomes for patients and clinicians when deciding
on preferred treatment.
Methods. We searched PubMed, Embase, Cochrane Library,
Cumulative Index to Nursing and Allied Health Literature
(CINAHL) Plus and PsycINFO from inception to 1 October
2019 for studies comparing patient-reported HRQoL outcomes
or symptoms between patients who chose either CC or dialysis
for ESKD.
Results. Eleven observational cohort studies were identified
comprising 1718 patients overall. There were no randomized
controlled trials. Studies were susceptible to selection bias and
confounding. In most studies, patients who chose CC were
older and had more comorbidities and worse functional status
than patients who chose dialysis. Results were broadly consis-
tent across studies, despite considerable clinical and methodo-
logical heterogeneity. Patient-reported physical health out-
comes and symptoms appeared to be worse in patients who
chose CC compared with patients who chose dialysis but had
not yet started, but similar compared with patients on dialysis.
Mental health outcomes were similar between patients who
chose CC or dialysis, including before and after dialysis start. In
patients who chose dialysis, the burden of kidney disease and
impact on daily life increased after dialysis start.

Conclusions. The available data, while heterogeneous, suggest
that in selected older patients, CC has the potential to achieve
similar HRQoL and symptoms compared with a dialysis path-
way. High-quality prospective studies are needed to confirm
these provisional findings.

Keywords: conservative care, health-related quality of life, re-
nal dialysis, symptoms, systematic review

I N T R O D U C T I O N

The number of patients with end-stage kidney disease (ESKD)
is increasing worldwide [1, 2]. The fastest-growing group is rep-
resented by older patients. Among older patients, dialysis has
become the most common treatment for ESKD [3]. Nowadays,
the majority of patients on maintenance dialysis are >65 years
of age in many countries [4, 5]. Older patients are more often
frail, have multiple chronic conditions and have greater func-
tional impairment than younger patients [6]. Since dialysis is an
intensive treatment, its suitability in older patients has been
questioned [7]. Non-dialytic conservative care (CC) has been
proposed as an alternative to dialysis for selected older patients
with ESKD [8–10]. With the intention to be provided until
death, CC aims to preserve quality of life with adequate symp-
tom control by active medical treatment and multidisciplinary
care, including all interventions needed except dialysis [8].

Data on patient-relevant outcomes are needed to evaluate
whether CC is a viable alternative to dialysis and, if so, to help
inform the shared decision-making process between patients
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and healthcare professionals on possible treatments for ESKD
[11, 12]. Most studies, however, have assessed survival only.
These observational studies have shown that in selected patients
the survival benefit of a dialysis pathway is limited or absent
compared with CC, particularly in the oldest patients and
patients with multiple comorbidities [13, 14]. Patients consider
outcomes other than survival to be important as well when de-
ciding on CC or dialysis, including health-related quality of life
(HRQoL) and symptoms [15–19]. The need for more patient-
relevant data on both treatment pathways has recently been rec-
ognized as a research priority by patients, clinicians and organi-
zations such as Kidney Disease: Improving Global Outcomes
(KDIGO) [8, 20–23]. Six systematic reviews have been per-
formed to summarize evidence on HRQoL and symptoms in
patients who chose either CC or a dialysis pathway [24–29], but

these studies included limited search strategies [24–29] or have
become outdated [24, 28, 29]. An updated and more compre-
hensive overview of current evidence on HRQoL and symp-
toms in both treatment pathways is needed.

The aim of this systematic review was to compare patient-
reported outcomes on HRQoL and symptoms between patients
who chose either CC or a dialysis pathway for ESKD. We aimed
to include studies that evaluated outcomes from the moment of
treatment decision or subsequent time points, as an equivalent
time point for treatment start itself is difficult to identify in both
treatment pathways [30].

M A T E R I A L S A N D M E T H O D S

We conducted a systematic review following the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines [31]. Methods of the analysis and selec-
tion criteria were documented in advance in a protocol pub-
lished on PROSPERO [32].

Search strategy

We identified studies by searching PubMed, Embase,
Cochrane Library, Cumulative Index to Nursing and Allied
Health Literature (CINAHL) Plus and PsycINFO from incep-
tion to 1 October 2019. A proposal for search terms was pilot
tested and reviewed by an external clinical librarian. The final
search strategy included terms relating to or describing the in-
tervention (CC), the comparative intervention (dialysis path-
way) and the patient population [advanced chronic kidney
disease (CKD) or ESKD]. Supplementary data, Table S1 shows
the full search terms. We searched for additional studies by
checking the reference lists and citations of included studies via
Scopus and by expert consultation.

Study selection

Two authors (W.V. and I.W.) independently screened the
titles and abstracts of all search hits for eligibility. Full texts of
potentially relevant studies were retrieved and independently
assessed for final eligibility. Pre-defined criteria on inclusion
and exclusion were used (Supplementary data, Table S1). We
selected original research articles if they included a comparison
of patient-reported outcomes on HRQoL or symptoms between
patients who chose either CC or a dialysis pathway. In all
patients, an explicit decision in favour of CC or dialysis had to
been made, without further selecting on how or by whom the
treatment decision was made. We defined CC as non-dialytic
care for ESKD intended to be provided until death (not just to
postpone dialysis) [8]. Patients on a dialysis pathway included
both patients who chose dialysis but had not yet started and
patients who started or were already receiving dialysis. Studies
in patients with acute kidney injury and non-English publica-
tions were excluded. Disagreements were resolved through con-
sensus discussion, consultation of a third author (W.B.) and
contact with authors of the original studies for additional
information.

KEY LEARNING POINTS

What is already known about this subject?

• Most comparative studies have focused on survival
and show that in selected patients the survival benefit
of a dialysis pathway is limited or absent compared
with conservative care (CC), particularly in the oldest
patients and patients with multiple comorbidities.

• Data on more patient-relevant outcomes, such as
health-related quality of life (HRQoL) and symptoms,
are needed to evaluate whether CC is a viable alterna-
tive to dialysis.

What this study adds?

• Using a comprehensive search strategy, we identified
11 observational cohort studies in which HRQoL out-
comes and symptoms were measured in patients who
chose either CC or dialysis for end-stage kidney dis-
ease (ESKD).

• This systematic review demonstrates that in selected
older patients CC has the potential to achieve similar
physical and mental health outcomes and symptoms
compared with a dialysis pathway, although data were
limited and of suboptimal quality.

• In patients who chose dialysis, the burden of kidney
disease and its impact on daily life increased after di-
alysis start.

What impact does this have on practice or policy?

• The findings on HRQoL and symptoms support cur-
rent guideline recommendations that, in selected
older patients, CC might be a viable alternative to a
dialysis pathway for ESKD.

• CC should be discussed in the shared decision-mak-
ing process by older patients and clinicians when de-
termining the preferred treatment for ESKD.

• The data on HRQoL and symptoms can be used in
this shared decision-making process.

Quality of life of conservative care and dialysis 1419

D
ow

nloaded from
 https://academ

ic.oup.com
/ndt/article/36/8/1418/5857300 by Jacob H

eeren user on 10 August 2023

https://academic.oup.com/ndt/article-lookup/doi/10.1093/ndt/gfaa078#supplementary-data
https://academic.oup.com/ndt/article-lookup/doi/10.1093/ndt/gfaa078#supplementary-data
https://academic.oup.com/ndt/article-lookup/doi/10.1093/ndt/gfaa078#supplementary-data
https://academic.oup.com/ndt/article-lookup/doi/10.1093/ndt/gfaa078#supplementary-data


Data extraction

Data from included studies were independently extracted by
two authors (W.V. and I.W.) using a standardized, pre-piloted
form. The extracted data included information on study setting,
study population, participant characteristics, study methodol-
ogy, measurement tools and study results of HRQoL and symp-
toms and information to assess risk of bias. Discrepancies in
data extraction were resolved through consensus discussion.

Study quality assessment

Two authors (W.V. and I.W.) independently appraised the
risk of bias of included studies using the Risk of Bias
Assessment Tool for Non-randomized Studies [33, 34]. This
tool assesses six domains of bias with criteria to determine a low
risk, high risk or unclear risk of bias (selection of participants,
confounding variables, measurement of exposure, blinding of
outcome assessments, incomplete outcome data and selective
outcome reporting). Disagreements in the assessed risk of bias
were resolved through consensus discussion and consultation
of a third author (W.B.).

Data synthesis

The findings of the included studies were synthesized quali-
tatively. We subdivided the results of patients on a dialysis path-
way according to dialysis start and modality and in patients on
CC according to an estimated glomerular filtration rate (eGFR)
<10 mL/min/1.73 m2 as a surrogate time point for dialysis start.
We planned to perform a meta-analysis in case of sufficiently
homogeneous data [32]. After careful consideration, however,
performing a meta-analysis was deemed inappropriate due to
wide variability in study design, study population, exposure,
analysis and reporting of study outcomes.

R E S U L T S

Search results

We screened 4059 unique search hits identified through
database searching, leaving 338 articles for full-text assessment
(Figure 1). We excluded 327 full-text articles because the studies
did not include the population or outcomes of interest or de-
scribed no original research. We contacted the authors of four
studies to clarify the definition of their CC-like patient group.
All authors responded and answered that their patient group
did not correspond with our definition of CC, making these
studies ineligible for inclusion (Supplementary data, Table S2).
Our search resulted in 11 relevant studies comparing HRQoL
outcomes or symptoms between patients who chose either CC
or a dialysis pathway [35–45]. No randomized controlled trials
were identified.

Study characteristics

Table 1 summarizes the characteristics of the studies in-
cluded. Studies were published between 2009 and 2019 and
originated from Europe, Asia and Australia. Studies were obser-
vational cohort studies performed in a single centre (n¼ 8) or
multiple centres (n¼ 3). Sample size varied from 11 to 395
patients per study (1718 patients overall: 1069 on a dialysis

pathway, 649 on CC). Seven studies included only older
patients using a threshold in the range of �60–�75 years old
[38–44]. The patient group on a dialysis pathway varied per
study: some included patients in whom a decision in favour of
dialysis had been made but who had not yet started on dialysis
[35, 39] and other studies mixed such patients with patients
who had started dialysis [36–38], while most studies included
patients receiving dialysis [haemodialysis (HD), peritoneal dial-
ysis (PD) or assisted PD (aPD)] [39–45]. Studies also used dif-
ferent inclusion criteria on the severity of advanced CKD,
among which two studies focused on patients with an
eGFR<10 mL/min/1.73 m2 [41, 42]. The reported approach to
CC was generally similar among the studies.

Six studies assessed outcomes at a single time point [36, 39–
42, 45], while five studies performed multiple measurements
over time, including a baseline measurement [35, 37, 38, 43,
44]. Time points of outcome measurements ranged from
3 months after treatment decision or dialysis start to 36 months
after decision or recruitment or 139 months after dialysis start.

Risk of bias

Figure 2 shows that seven studies had a high risk of selection
bias, particularly one study that non-randomly selected patients
on HD as a rough reference [40]. Six studies had a high risk of
confounding, as no adjustment for any confounder was
reported [35, 36, 40, 43–45]. The risk of bias due to incomplete
outcome data was high in two studies because of low response
rates (49–56% [35]; 30–56% [36]). Other risk of bias domains
were assessed as low or unclear due to missing information.
Supplementary data, Table S3 shows the risk of bias assessment
per study.

Patient characteristics

Table 2 shows the characteristics of the patient groups who
chose either CC or dialysis. Patients on CC were older (mean
age ranging from 73 to 84 years old) than patients on a dialysis
pathway (48–83 years old) and were more often female. An ex-
ception was one study that included patients by propensity
matching on age and sex [41]. The comorbidity level was higher
in patients on CC compared with patients on a dialysis pathway
in six studies [35–37, 40, 43, 45], while they were similar in four
studies [38, 39, 41, 44]. Seven studies reported functional status
and observed functional impairment in both patient groups,
which was often worse in patients on CC than in patients on a
dialysis pathway.

HRQoL

Ten studies reported HRQoL outcomes. Table 3 shows the
results per HRQoL domain. Supplementary data, Table S4
shows the results per study, including baseline values where
applicable.

Nine studies assessed physical and mental health domains
using the 36-item Short Form (SF-36) or 12-item Short Form
(SF-12) [35–42, 45]. Lower physical health outcomes were ob-
served in patients who chose CC compared with patients who
chose dialysis but had not yet started, including the physical
component summary, physical function and general health
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domains [35–37, 39]. Similar physical health outcomes were
observed between patients who chose CC and patients on dialy-
sis, including patients with an eGFR<10 mL/min/1.73 m2 and
different dialysis modalities [37–42, 45]. In repeated

measurements over 12–36 months, physical health outcomes
showed similar trajectories in both patient groups [35, 37, 38],
including after dialysis start in patients who chose dialysis
[37, 38].

Records identified through database searching 
n = 6126 

PubMed  n = 2018 
Embase  n = 3343 
Cochrane  n = 155 
CINAHL Plus n = 539 
PsycINFO n = 71 

Records after duplicates removed 
n = 4059 

Records screened by title/abstract 
n = 4059 

Eligible studies for 
inclusion  
n = 11  

Checking reference lists, 
citations via Scopus, and 

expert consultation 
n = 0 

Final inclusion in 
qualitative synthesis 

n = 11 

HRQoL     n = 10 
Symptoms n = 9 

Full-text articles assessed 
for eligibility 

n = 338 

Full-text articles excludeda 

n = 327 

Not population of interest  n = 195 
no treatment decision yet   n = 138 
conservative care only       n = 26 
dialysis only         n = 15 
mix of patient groups         n = 12 
other           n = 4 

No original research  n = 101 
No outcomes of interest  n = 31 

Records excluded 
n = 3721 

FIGURE 1: Study inclusion and exclusion flow diagram.
aExplanation of reasons for exclusion: No treatment decision yet includes patients with advanced CKD who did not or did not yet have to
decide on preferred treatment (commonly referred to as ’non-dialysis dependent chronic kidney disease patients’), including four studies
discussed with the authors to clarify their CC-like patient group (Supplementary Table S2); mix of patient groups means mix of different
patient categories into one patient group without subgroup analyses (e.g. mix of patients who have not made a treatment decision yet and
patients who chose CC); no original research, e.g. reviews, opinion papers or study protocols.
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Mental health outcomes, including the mental component
summary vitality, social function, role emotional and
mental health domains, were similar between patients who
chose CC or a dialysis pathway, including patients with an
eGFR<10 mL/min/1.73 m2, before and after dialysis start and
per dialysis modality [35–42, 45]. When measured repeatedly
over 12–36 months, mental health outcomes showed similar
trajectories in both patient groups [35, 37, 38], including after
dialysis start in patients who chose dialysis [37, 38].

Three studies examined kidney disease–specific HRQoL
domains [38, 39, 42]. Patients who chose CC scored similar to
[39] or better than patients on dialysis on effects of kidney dis-
ease on daily life [38, 42]. Furthermore, patients who chose CC
scored better on burden of kidney disease compared with
patients on dialysis [38, 39, 42]. In patients on a dialysis path-
way, both domain scores decreased after dialysis start [38]. In
another study, scores on life satisfaction also decreased after di-
alysis start [37]. Illness intrusiveness scores were similar be-
tween patients on CC or dialysis [41]. One study observed a
small decline in general health status of the EuroQOL-5D after
treatment decision in patients who chose CC, while patients
who started dialysis scored similar after 6 months [44].

Symptoms

Table 4 shows the results of the nine studies comparing
symptoms by overall symptom scores (n¼ 7) or domain scores
on depressive symptoms (n¼ 3), anxiety (n¼ 2), cognitive
function (n¼ 2), sleep (n¼ 2) and pain (n¼ 1) [35, 37–43, 45].
Patients who chose CC reported a higher overall symptom bur-
den than patients who chose dialysis but had not yet started
[35, 39] and patients on aPD [41], but were similar compared
with patients on HD or unassisted PD [36, 39, 41–43]. When
measured repeatedly over 12–24 months, two studies observed
similar trajectories of symptom burden in patients on CC or a
dialysis pathway [35, 38], including after dialysis start in
patients who chose dialysis [38]. One small study found less im-
provement of symptoms after 6 months in patients on CC com-
pared with patients started with dialysis [43]. Patients
who chose CC reported more dyspnoea, drowsiness and poor
mobility than patients on dialysis, but less pruritus, skin
changes, halitosis, sexual problems, bloated abdomen and limb
numbness [43, 45].

Two studies found more depressive symptoms in patients
who chose CC compared with patients on HD [40, 41], while
scores were stable over 36 months in both patient groups and
did not change after dialysis start [37]. No differences between
both patient groups were reported on anxiety [37, 40], cognitive
function [38, 39], sleep [38, 39] and pain [45]. Patients who
chose dialysis reported an improvement in cognitive function
after dialysis start [38].

D I S C U S S I O N

This systematic review summarizes patient-reported HRQoL
outcomes and symptoms among patients who chose either CC
or a dialysis pathway for ESKD. We identified 11 observational
cohort studies that were generally small-scale and of suboptimal
study quality, being susceptible to selection bias and confound-
ing. Patients who chose CC were generally older and less fit
than patients who chose dialysis. Despite considerable clinical
and methodological heterogeneity, the results on HRQoL and
symptoms were broadly consistent across the studies. Physical
health outcomes and symptom burden appeared to be worse in
patients who chose CC compared with patients who chose dial-
ysis but had not yet started. Similar physical health outcomes
and symptom burden were observed between patients who
chose CC compared with patients on dialysis. Mental health
outcomes were also similar between patients who chose CC or
dialysis, including before and after dialysis start. In patients
who chose dialysis, the burden of kidney disease and impact on
daily life increased after dialysis start.

Most studies on CC and dialysis focused on survival and
showed an overall survival benefit in older patients who chose a
dialysis pathway compared with CC [13, 14]. However, this sur-
vival benefit was absent or limited in the oldest patients and
patients with multiple comorbidities [13, 14]. Studies also found
that older patients who chose CC had lower treatment burden
and hospitalization rates, including at the end of life, than
patients who chose dialysis, both before and after dialysis start
[47–50]. For example, one study observed that older patients
who chose CC spent 4% of the days survived at or in hospital
compared with 48% for patients on HD [47]. The need for
more patient-relevant data on CC and dialysis is increasingly
recognized [8, 20, 23, 51]. Such data could help to evaluate
treatment effectiveness and inform the shared decision-making
process of patients and clinicians, which is recommended as a
model to decide on preferred treatment for ESKD [8–10, 52–
54]. The studies on HRQoL and symptoms, both major out-
comes to patients and clinicians [15–19], extend the available
patient-relevant data on both treatment pathways.

While heterogeneous, the results on HRQoL and symptoms
were notably similar across the studies, which were mostly
performed in patients >65 years old. The studies, therefore,
provide provisional but valuable insight as to whether CC in
older patients has the potential to achieve reasonable HRQoL
outcomes and symptoms compared with a dialysis pathway.
First, patients on both treatment pathways reported impaired
physical health and a high symptom burden, stressing the need
for improved supportive care in both pathways [8, 55–57].
Second, no distinct advantage on HRQoL outcomes and

FIGURE 2: Overall risk of bias using the Risk of Bias Assessment
Tool for Non-randomized Studies (RoBANS) [33]. Supplementary
data, Table S3 shows the risk of bias assessment per study.
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symptoms of one treatment pathway over the other could be
identified when comparing both treatment pathways, particu-
larly between patients who chose CC and patients on dialysis.
An exception is the higher burden of kidney disease reported
by patients who chose dialysis, especially after dialysis start,
compared with patients who chose CC. These findings on
HRQoL and symptoms support current guideline recommen-
dations that in selected older patients, CC might be a viable al-
ternative to a dialysis pathway for ESKD [8–10].

Patients, their families and clinicians are likely to have spe-
cific reasons to choose or recommend CC or a dialysis pathway
[15, 16, 18]. Therefore an important consideration of the obser-
vational data on HRQoL and symptoms is the risk of selection
bias and confounding. Substantial differences in characteristics
were observed between both patient groups, which may have
resulted in a biased comparison of HRQoL outcomes and
symptoms in the younger and likely more fit patients choosing
dialysis compared with the older and less fit patients choosing
CC. However, this makes the similarities in HRQoL outcomes
and symptoms between both patient groups even more re-
markable. Furthermore, younger and more well patients are in
general more likely to complete HRQoL measures. We deter-
mined a high risk of incomplete outcome data in three studies
[35, 36, 42], but it remains unclear whether more missing data
were seen in older patients or other specific subgroups. Five
studies adjusted for a set of confounders in multivariable analy-
ses or by propensity matching to better compare the effect of
both treatment pathways [37–39, 41, 42], but residual con-
founding by unmeasured and unknown determinants is likely.
Data on health status and frailty as assessed in a comprehensive
geriatric assessment are associated with outcomes and might
enable more accurate comparisons [6, 58, 59]. Such data could
also improve outcome prediction and help identify modifiable
risk factors [58, 60].

The validity of the used outcome measures in our patient
population of interest, comprising older patients and patients
on the relatively new treatment pathway of CC, is less clear
[61–64]. Most studies used the SF-36 or SF-12 to assess
HRQoL outcomes, which are well-validated in many popula-
tions and diseases, including ESKD [20, 65, 66]. A recent vali-
dation study of the SF-36 in patients on CC, however, showed
that the summary scores on physical and mental health (PCS
and MCS) are more appropriate to use rather than the scores
on individual subscales [61]. More validation studies are
needed to specifically assess the validity and reliability of
patient-reported outcome measures of HRQoL and symptoms
in this growing older patient population.

Another methodological issue in the studies on HRQoL and
symptoms is whether equivalent time points in CC and dialysis
pathways were used for patient inclusion and outcome com-
parisons. Although all studies used eGFR thresholds, most
studies compared outcomes in patients who chose CC with a
mean eGFR>10 mL/min/1.73 m2 to patients on dialysis, which
is generally started at an eGFR <10 mL/min/1.73 m2.
Equivalent time points in both treatment pathways are neces-
sary to avoid potential lead time bias in outcome comparisons
[30]. While time of dialysis start and an equivalent in patients
who chose CC enables evaluation of treatment itself, this time
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point ignores the period between treatment decision making
and actual dialysis start. Since patients could change their deci-
sion during this period [67], using time of dialysis start brings
potential selection bias. For clinical practice, using time of treat-
ment decision is more informative, being more applicable to
patients during decision making, although such data represent
the results of a chosen treatment pathway rather than of treat-
ment itself.

High-quality studies are needed to confirm, and extend, cur-
rent findings on HRQoL and symptoms in patients who chose
CC or a dialysis pathway, including at different eGFR levels and
both before and after dialysis start. Theoretically, a randomized
controlled trial including intention-to-treat analysis could offer
the best study design to deal with the limitations of current out-
come data on both treatment pathways. In practice, however,
such trials pose difficult ethical questions and might be
difficult to perform [68]. One randomized controlled trial
is currently ongoing in the UK (https://doi.org/10.1186/
ISRCTN17133653). Non-randomized studies should prospec-
tively follow patients on both treatment pathways from an
equivalent starting point with intention-to-treat analysis and
reasonable adjustment for confounders. Standardization should
be considered as a matter of importance to increase the efficacy
of studies and patient input [69].

For HRQoL, both generic and kidney disease–specific
domains provided relevant outcome data and should be further
explored, including separate analyses per dialysis modality. For
symptom burden, more insight is needed into whether specific
symptoms are more prevalent or severe in CC or a dialysis
pathway. For example, two studies observed more dyspnoea in
patients on CC, which might be a consequence of not being
treated with dialysis [43, 45]. Patients should ideally be followed
until the end of life to assess outcomes during the entire trajec-
tory [70]. Finally, researchers and clinicians should develop and
test best practices of both CC and integrated supportive care in
dialysis pathways to improve care quality in patients with
ESKD [8, 55–57].

In clinical practice, CC should become more available and
appropriately offered as one of the possible treatment pathways
for ESKD in older patients [17, 71, 72]. A dynamic shared
decision-making process by the patient, the patient’s family and
the healthcare team is needed. Such a process should involve
ongoing discussion and evaluation of what matters to the pa-
tient in order to decide on a treatment pathway for ESKD that
fits best with the patient [18].

The strengths of our systematic review are its comprehensive
search using broad search terms in multiple databases and that
PRISMA guidelines were followed. We also carefully assessed
whether studies included the population of interest, particularly
for CC-like patient groups, since many different terms were
used. Our definition of CC was based on the consensus defini-
tion from KDIGO [8]. We focused on comparative studies in
patients who had made a decision on treatment for ESKD.
Outcomes in patients who postponed a decision and in patients
with acute kidney injury need further research. A limitation
might be our exclusion of non-English publications. No meta-
analysis was performed due to the substantial clinical and
methodological heterogeneity among the studies, providing tooT
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limited homogeneous data on similar effect estimates with com-
parable adjustment for confounders.

Our systematic review demonstrated that in selected older
patients, CC has the potential to achieve similar patient-
reported HRQoL outcomes and symptoms compared with a di-
alysis pathway, although data were limited and of suboptimal
quality. High-quality prospective studies are needed to confirm
and extend the provisional findings on these patient-relevant
outcomes. Considered together with evidence on survival and
treatment burden [13, 14, 46–49], we conclude that CC could
be a viable alternative to dialysis in selected older patients. CC
should therefore be part of the shared decision-making process
of older patients and clinicians on the preferred treatment for
ESKD.
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A B S T R A C T

Background. Electronic alerts for acute kidney injury (AKI)
have been widely advocated. Our aim was to describe the
changes in AKI demographics and outcomes following imple-
mentation of a national electronic AKI alert programme.
Methods. A prospective national cohort study was undertaken
to collect data on all cases of AKI in adult patients (�18 years of
age) between 1 April 2015 and 31 March 2019.
Results. Over the period of data collection, there were 193 838
AKI episodes in a total of 132 599 patients. The lowest incidence
of AKI was seen in the first year after implementation of elec-
tronic alerts. A 30-day mortality was highest in Year 1 and sig-
nificantly lower in all subsequent years. A direct comparison of
mortality in Years 1 and 4 demonstrated a significantly in-
creased relative risk (RR) of death in Year 1: RR ¼ 1.08 [95%
confidence interval (CI) 1.054–1.114 P< 0.001]. This translates
into a number needed to treat in Year 4 for one additional pa-
tient to survive of 69.5 (95% CI 51.7–106.2) when directly com-
paring the outcomes across the 2 years. The increase in the
number of cases and improved outcomes was more pronounced

in community-acquired AKI, and was associated with a signifi-
cant increase in patient hospitalization.
Conclusions. This study represents the first large-scale dataset
to clearly demonstrate that a national AKI alerting system
which highlights AKI is associated with a change in both AKI
demographics and patient outcomes.

Keywords: AKI, epidemiology, outcomes, prognosis, survival
analysis

I N T R O D U C T I O N

Acute kidney injury (AKI) is a common complication of multi-
ple medical and surgical conditions, which carries significant
morbidity and mortality and high health-associated costs [1].
The premise, that early and appropriate clinical intervention
can improve the outcome for AKI [2], has driven the imple-
mentation of automated AKI electronic alerts (e-alerts) across
the National Health Service (NHS) in England and Wales.
Implementation of AKI e-alerts across Wales was established in

VC The Author(s) 2020. Published by Oxford University Press on behalf of ERA-EDTA. All rights reserved. 1433
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