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Abstract

Background: Chronic kidney disease (CKD) is a growing global problem affecting around 10% of many countries’
populations. Providing appropriate palliative care services (PCS) to those with advanced kidney disease is becoming
paramount. Palliative/supportive care alongside usual CKD clinical treatment is gaining acceptance in nephrology
services although the collaboration with and use of PCS is not consistent.

Methods: The goal of this study was to track and quantify the health service utilisation of people with CKD stages
3-5 over the last 12 months of life. Patients were recruited from a kidney health service (Queensland, Australia) for
this prospective, longitudinal study. Data were collected for 12 months (or until death, whichever was sooner)
during 2015-17 from administrative health sources. Emergency department presentations (EDP) and inpatient
admissions (IPA) (collectively referred to as critical events) were reviewed by two Nephrologists to gauge if the
events were avoidable.

Results: Participants (n = 19) with a median age of 78 years (range 42-90), were mostly male (63%), 79% had CKD
stage 5, and were heavy users of health services during the study period. Fifteen patients (79%) collectively
recorded 44 EDP; 61% occurred after-hours, 91% were triaged as imminently and potentially life-threatening and
73% were admitted. Seventy-four IPA were collectively recorded across 16 patients (84%); 14% occurred on
weekends or public holidays. Median length of stay was 3 days (range 1-29). The median number of EDP and IPA
per patient was 1 and 2 (range 0-12 and 0-20) respectively. The most common trigger to both EDP (30%) and IPA
(15%) was respiratory distress. By study end 37% of patients died, 63% were known to PCS and 11% rejected a
referral to a PCS. All critical events were deemed unavoidable.

Conclusions: Few patients avoided using acute health care services in a 12 month period, highlighting the high
service needs of this cohort throughout the long, slow decline of CKD. Proactive end-of-life care earlier in the
disease trajectory through integrating renal and palliative care teams may avoid acute presentations to hospital
through better symptom management and planned care pathways.
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Background
The prevalence and burden of chronic kidney disease
(CKD) is increasing globally [1], and is a public health
problem affecting more than 10% of people in advanced
economies [2]. CKD is characterised by a sustained reduc-
tion in kidney function (estimated glomerular filtration
rate [eGFR] ≤60 ml/min/1.73m2 [3] with the leading
causes being diabetes and hypertension [4]. In Australia,
where the prevalence of CKD is around 10% [5], the
greatest growth in incidence is in those aged over 65 years
[6] who tend to have more comorbid conditions, and
greater frailty [7], collectively translating to a greater need
for health care services [8].
Health care utilisation patterns map a range of activities

in the delivery of health care including service planning,
resource allocation and analyses/research [9]. National
health statistics, such as from admitted patient data [10–
12], health expenditure data [13] and other major reports
of activities [14], provide a glimpse of how some patient
groups use health services. For example, Medicare ex-
penses for CKD in the USA were around $50 billion USD
in 2013, accounting for nearly 20% of all Medicare spend-
ing [14]. In the UK (2009-10) CKD stages 3-5 alone cost
the National Health Service (NHS) around £1.45 billion
annually, which equates to around 1.3% of all NHS spend-
ing [15]. In Australia CKD is associated with 17% of all
hospitalisations [5]. Ngu et al. found that inpatient admis-
sions (IPA) due to CKD in Australia significantly increased
over a four-year period from 5.2% to 8.6% of all hospital
admissions, and of intensive care admissions from 8.3% to
13.3% [11]. CKD is often related to, or is an underlying
condition in, many other admitted disease groups, such as
cardiovascular and diabetes [14]. It is a signal for heavy
use of health services, reflecting the medical complexity of
this group of patients [8].
There is compelling evidence that early integration of pal-

liative care into usual cancer care provides benefits for pa-
tients and health systems [16]. While palliative care services
(PCS) support patients in their terminal phases of cancer,
the seamless integration of PCS into other clinical teams is
less established [17]. It has been estimated that, globally,
adults with non-malignant conditions make up around 65%
of those needing palliative care [18] even though patients
with a cancer diagnosis still dominate PCS utilisation [19].
The demand from people with terminal failure across a
range of solid organs is also growing in Australia although
access to PCS is low with only about 30% of the total PCS
being provided to non-cancer patients [20]. In response pal-
liative care is now broadening its scope to include these pa-
tient groups [21], notwithstanding the paucity of data about
their specific palliative care needs [22]. Palliative care is an
important care pathway in advanced CKD (eGFR < 30 ml/
min/m2) as well as end stage kidney disease (ESKD eGFR
< 15 ml/min/m2) to manage high symptom burden [23]

and the comorbid disease loads in a population
characterised by increasing age and frailty. Moreover, ESKD
differs from most other terminal organ failure, where, for
patients across the lifespan, dialysis can artificially prolong
life for decades unlike other devices [24]. For instance,
ventricular assist devices are restricted to a far narrower
range of patients and are less readily available in many
countries. Alternatively, conservative care is another
management pathway where patients decide to not
commence, or have been medically advised against, dialysis.
Patients may also move from the dialysis to the
conservative care pathway to stop dialysis [25]. In patients
who opt not to have dialysis and instead follow a
conservative care pathway, 20% are still alive 3 years later
[26]. Compared with terminal cancer, the patterns of health
service use [21, 27] and functional decline [28] in advanced
CKD are less predictable. These are all important points of
differentiation likely to necessitate the re-design of cancer
focused PCS to align with the needs of the CKD popula-
tion. An approach that is gaining acceptance in nephrology
teams is combining palliative care and nephrology expertise
to create transdisciplinary skillsets particularly important in
the domains of symptom control and medication manage-
ment [24]. The patients’ use and experiences of health
services are likely key outcomes of this re-design. This
study aimed to understand the health service utilisation
patterns in a cohort with advanced CKD whose prognosis
was less than a year of life. The results will be translated
into the redesign of appropriate palliative care/kidney trans-
disciplinary teams.

Aims
This study aimed to quantify patients’ health service use
over the 12 month period prior to their (anticipated)
death. Specifically, this study reports on emergency de-
partment presentations (EDP) and inpatient admissions
(IPA) (collectively referred to as critical events) and PCS
utilisation. A secondary aim was to report on patients’
symptoms, physical functioning and quality of life over
the same period and this has been previously published
[29]. Due to the substantial symptom burden [29] and
slow functional decline of patients with advanced and
progressive CKD, programs that integrate palliative/sup-
portive care into usual clinical kidney care could assist
with easing symptom burden particularly in these pa-
tients’ last 12 months of life.

Methods
Design
For this prospective, longitudinal, observational study,
demographic, clinical and health administrative data
were collected at regular intervals from patients’ medical
records and from hospital-based administrative health
databases for a 12 month period, or until their death.
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Setting and sample
Nephrologists (HH, SR and AK) identified potential pa-
tients for this study from a kidney health service within
the Metro North Hospital and Health Service (Queens-
land, Australia) throughout 2015-16. The hospitals fre-
quented by the patients are all situated within the same
Queensland Health Hospital and Health Service, and are
referred to as Hospitals 1 (which has a consultancy only
PCS on site), 2 and 3 (which both have a PCS and a ded-
icated palliative care inpatient unit on site). Hospital 1 is
a major referral tertiary hospital (1000-bed) for Hospitals
2 and 3. This hospital provides comprehensive renal
care. Hospital 2 is a 250-bed regional hospital that has
an onsite satellite dialysis unit and outpatient services
but not the other components of a renal service. Hos-
pital 3 is a major teaching hospital (624-bed) that does
not have a dedicated renal unit. Hospitals 2 and 3 do
not have the capacity to deal with complex renal emer-
gencies so any presenting patients are transferred to the
renal service at Hospital 1.
The convenience sample were eligible if they were

English speaking adults (≥18 year of age), with CKD
stages 3-5 with a prognosis of < 12 months (clinician
identified by answering ‘no’ to the surprise question,
“would you be surprised if the patient died in the follow-
ing 12 months?”), and were cognitively sound and com-
petent to give informed consent. Exclusion criteria were
extreme psychological or social distress likely to bias the
collection of interviewer administered surveys (deter-
mined by clinical and/or research staff ), patients who
died within 48 h of qualifying for the study, or who re-
sided > 2 h’ drive from the recruitment site (to enable
in-person data collection). Patients included those who
were receiving conservative care (CKD stages 4 and 5)
and those receiving dialysis. Our target was to track 20
patients.

Data sources and tools
Clinical and administrative health data were collected
from Queensland Health sources at the appropriate in-
tervals throughout the study period to capture patients’
medical history, emergency department presentations
(EDP), inpatient admissions (IPA), and referrals to other
health services. Comorbidities were collected from pa-
tients’ medical records. See Tables 1 and 2 for details.

Expert consultant review of critical events
Critical events for the purpose of this study refer to: a)
emergency department presentations (EDP); and b) in-
patient admissions (IPA). Two nephrologists (AK and
SR) reviewed patients’ critical events retrospectively to
determine if the events were avoidable or not. They were
provided with a summary of each critical event alongside
comprehensive chart notes of medical (diagnostic and

treatment), social and psychological details, and add-
itional health service utilisation around each event. This
was a subjective process using the experience and ex-
pertise of the reviewing medical practitioners.

Analysis
Unique study codes were assigned to the patients on
study entry. Descriptive statistics and frequency distribu-
tions were generated from the patients’ demographic
and clinical characteristics and service usage. Data
sourced from Queensland Health administrative data-
bases were triangulated with medical chart notes to
identify and resolve discrepancies. Triggers to EDP were
identified by collating and categorising the ‘Reason for
Presentation’ and other clinical notes as found in EDIS.
Triggers to IPA were identified by collating and categor-
ising the Australian Refined-Diagnostic Related Groups
(AR-DRG) [30], as recorded in HBCIS, and associated

Table 1 Demographic, clinical and administrative health data
collected and timing

Data Collected Data Collection Time Points

Study Entry 3Mthlya Study End

Demographic details √ √

Medical history √ √ √

Emergency department
presentations

√ √

Inpatient admissions √ √

Other health service use √ √

Co-morbidities √
aCycle continues until patient’s death

Table 2 Clinical and administrative health data sources
(Queensland Health) and corresponding information retrieved

Data Source (Administering
department)

Information Collected

Emergency Department
Information System (EDIS)

Emergency department presentations:
presentation date and timing, hospital
location, demographic details, mode of
arrival (e.g., ambulance), triage categorya,
reason for presentation and departure
status

Hospital Based Corporate
Information System (HBCIS)

Inpatient admissions: admission date,
hospital location, demographic details,
care type, admission status, reason for
admission (AR-DRG), length of stay,
discharge date and destination

Medical recordsb Health history (including comorbidities),
diagnostic and treatment details,
demographic details, health service
referrals and use, and other relevant
details

AR-DRG Australian Refined-Diagnostic Related Group [30]
aTriage categories: 1: immediately life-threatening; 2: imminently life-
threatening; 3: potentially life-threatening; 4: potentially serious; 5: less
urgent [31]
bHard copy or electronic
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medical notes extracted from patient charts of each
admission. Authors AB (expert renal nurse) and SC
(non-clinical researcher) collaborated to ensure clinical
information was categorised appropriately. Comorbidity
scores were calculated using the Charlson Comorbidity
index [32].

Results
Of the 49 potentially eligible patients identified we re-
cruited our target of 20 with two withdrawing within the
first 2 months. They were replaced with two more pa-
tients from the potentially eligible group. One further
patient withdrew at month 4, leaving a final sample of
n = 19.

Demographic characteristics
Patients’ median age at study entry was 78 years (range 42-
90). Most patients were male (63%), married/defacto (53%)
and co-residing with others (84%). Most were in CKD stage
5 (79%). Seven patients (37%) died during the study; of
these, one died from a non-CKD related event (car acci-
dent). Nine patients (47%) were receiving conservative care
throughout the study and the remaining 10 were on a
haemodialysis pathway (53%). See Table 3 for full details.

Emergency department presentations (EDP)
Fifteen patients recorded 44 emergency department pre-
sentations (EDP) collectively at the participating hospi-
tals. Patients receiving conservative care were more
likely to present to Hospital 2 whereas those receiving
haemodialysis presented to Hospital 1. Place of residence
can dictate which hospital the patient is taken to in an
emergency, which may explain the four hospital trans-
fers where patients presented to one emergency depart-
ment (ED) and then were transferred onto Hospital 1.
Patients in the dialysis group presented to the ED

after-hours more often than those in the conservative
group (43% versus 16% respectively). Most patients (89%
of EDP) arrived at the ED by ambulance. These EDP
were significant with 40 EDP (91%) triaged as categories
2 and 3 (Imminently and potentially life-threatening re-
spectively) [32] and 73% admitted, i.e., transition to IPA.
Patients spent considerable time in the ED (median 6.
4 h [range 1.8 to 24.8 h]). Seven patients (42%) pre-
sented at EDs three or more times during the study
period. Frequent attendance at ED was less common in
the conservative group (n = 2/9; 22% of group) com-
pared to the dialysis group (n = 5/10; 50% of group). See
Table 4 for additional detail.

Triggers to EDP
The most common triggers for EDP were respiratory
distress, pain (which was separated into chest pain and
other pain), hypotension and falls. Respiratory distress

was the most common trigger for EDP for the dialysis
group (32% of EDP) whereas pain was the most com-
mon trigger in the conservative group (38% of EDP). See
Table 5 for more details.

Inpatient admissions (IPA)
During the study period, 16 patients (84%) recorded 74
inpatient admissions (IPA) collectively, excluding routine
dialysis admissions, across participating hospitals. Pa-
tients receiving dialysis were principally admitted to
Hospital 1 (90% of group’s IPA). The conservative group
recorded a similar number of IPA on weekends or public
holidays (13%), as the dialysis group (14%). Most of the
IPA were sourced via an ED (49%) although some pa-
tients were sent to an outpatient renal clinic or the dia-
lysis unit from an ED so the source of their admissions
was classified in hospital databases from those areas.
There were other patients who had routine dialysis and

Table 3 Patients’ demographic, diagnostic, comorbidity and
death details

Characteristics N = 19 All
N (% All)

n = 9
Conservative
n (% Group)

n = 10 Dialysis
n (% Group)

Gender

Male 12 (63) 5 (56) 7 (70)

Age (years)

Median (range) 78 (42-90) 86 (72-90) 74 (42-90)

< 60 years 3 (16) 0 (0) 3 (30)

60-80 8 (42) 3 (33) 5 (50)

> 80 8 (42) 6 (67) 2 (20)

Marital status

Married/Defacto 10 (53) 5 (56) 5 (50)

Living arrangements

Lives with others 16 (84)a 7 (78)b 9 (90)c

Lives alone 3 (16) 2 (22) 1 (10)

CKD stage

Stage 4 4 (21) 4 (44) –

Stage 5 15 (79) 5 (56) 10 (100)

Comorbidity index

Median (range) 8 (3-11) 9 (7-10) 6.5 (3-11)

Deaths during study
period

Numberd 7 (37) 4 (44) 3 (30)

Median (range) days
from study entryd

148 (92-330) 217 (92-330) 103 (101-228)

Note: Percentages may not equal 100% due to rounding,
aThree patients lived in nursing homes and one patient shared a house - not
with a carer
bTwo patients lived in nursing homes
cOne patient lived in a nursing home and one patient shared a house - not
with a carer
dIncludes a patient who died as a result of an accident
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then were admitted to an acute ward. Most admissions
(58%) were classified as an ‘emergency’. The code
descriptor Episode Change (also known as a statistical
admission) can be used to document a change in the
patient’s Care Type [30], for example from acute to
palliative, rehabilitation or maintenance, and back to
acute, while not being physically moved from the hos-
pital ward, and to describe the IPA source, admission
status or discharge destination. In this study episode

changes were the source of few IPA (8%). Some patient
transfers were from hospitals not participating in the
study hence the corresponding EDP were not captured.
Most Care Types were recorded as Acute (92% of IPA),
with very few recorded as Palliative (5% IPA).
Most IPA resulted in patients returning home (76%).

Five of the six illness-related deaths of study patients
were recorded at the participating hospitals. If a patient
did not die in a recruitment hospital, and we were not
informed of their place of death by relatives (carers),
their place of death for the purpose of this study is un-
known. The length of stay of IPA was similar for all pa-
tients combined (Median 3 days; range 1-29) and per
group. Of particular interest, n = 14 patients recorded
multiple IPA during the study period. See Table 6 for
additional information relating to the patients’ IPA dur-
ing the study period.

Triggers to IPA
The most often recorded triggers for IPA were similar to
those for EDP; this is not surprising as most EDP (73%)
resulted in an IPA. These triggers were respiratory dis-
tress, chest pain, cardiac events, ‘other’ pain, and vascu-
lar access issues such as fistula repairs. See Table 7 for
more details.

Consultant review of critical events
All critical events were deemed to be unavoidable taking
into consideration the context of each patient’s clinical
presentation, treatment care pathway and social situation.

Palliative care service referral status
During this study, the kidney health service which spans
the three study sites received funding to commence an
integrated Kidney Supportive Care program (KSCp)
(comprised of a renal and palliative care multidisciplin-
ary team) which is provided earlier in the CKD trajec-
tory to primarily focus on symptom management and
decision-making. This program interfaces with the renal

Table 4 Emergency department Presentations (EDP) during
study perioda

Variables of Interest N = 19 All 44
EDP # EDP
(% All EDP)

n = 9 Conservative
13 EDP # EDP
(% Group’s EDP)

n = 10 Dialysis
31 EDP # EDP
(% Group’ EDP)

Hospital

1 26 (59) 2 (15) 24 (77)

2 17 (39) 11 (85) 6 (19)

3 1 (2) 0 (0) 1 (3)

Main modes of arrival

Ambulance 39 (89) 10 (77) 29 (94)

Walk in 4 (9) 3 (23) 1 (3)

After-hours
presentationsb

26 (61) 7 (16) 19 (43)

Triage category

Category 1 0 (0) 0 (0) 0 (0)

Category 2 17 (39) 1 (8) 16 (52)

Category 3 23 (52) 10 (77) 13 (42)

Category 4 3 (7) 2 (15) 1 (3)

Category 5 1 (2) 0 (0) 1 (3)

Departure status

Admitted 32 (73) 9 (69) 23 (74)

Transfer to other
hospital

4 (9) 1 (8) 3 (10)

Home 4c (9) 3 (23) 12 (3)

Dialysis clinic 4 (9) N/A 4 (13)

Length of stay in ED (hours)

Median (range) 6.4 (1.8 - 24.8) 5 (3.1 - 13.1) 1.5 (1.8 - 24.8)

Number of EDP per patient

Median (range) 1 (0-12) 1 (0-4) 2 (0-12)

n (% All
Patients)

n (% Group) n (% Group)

0 4 (21) 2 (22) 2 (20)

1-2 8 (42) 5 (56) 3 (30)

3-5 6 (32) 2 (22) 4 (40)

6 + 1 (5) 0 (0) 1 (10)

Note: Totals may not add up to 100% due to rounding
EDP Emergency department presentation/s
aAs per EDIS data
bAfter-hours defined as between the hours of 5 pm and 7 am on week days
plus all weekend days and public holidays
cIncludes one patient who declined admission

Table 5 Five most often recorded triggers to emergency
department presentations (EDP)

Triggersa N = 19 All
# EDP (% All EDP)

n = 9 Conservative
# EDP (% Group’s
EDP)

n = 10 Dialysis
# EDP (% Group’s
EDP)

Respiratory
distress

13 (30) 3 (23) 10 (32)

Pain (other
than chest)

8 (18) 5 (38) 3 (10)

Chest pain 6 (14) 1 (8) 5 (16)

Hypotension 6 (14) 1 (8) 5 (16)

Falls 5 (11) 4 (31) 0 (0)

EDP Emergency Department Presentation/s
aThese triggers are not mutually exclusive, i.e., the patient may have presented
with more than one trigger
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treating team, the patient’s general practitioner, and when
required, refers seamlessly to PCS. Table 8 provides details
of referrals to PCS or to the new KSCp. Two patients
undergoing conservative treatment were engaged with a
PCS at study entry. Six of the seven patients who died

during their study participation were referred to a PCS
either prior to or during the study. Only one patient was
referred to both services. Twelve patients were referred to
and/or were receiving care from either of these services by
the time of their death or by study end. Two patients

Table 6 Inpatient admissions (IPA) during study perioda

Variables of Interest N = 19 All 74 IPAb # IPA
(% All IPA)

n = 9 Conservative 16 IPA # IPA
(% Group’s IPA)

n = 10 Dialysis 58 IPAb # IPA
(% Group’s IPA)

Hospital

1 59 (80) 7 (44) 52 (90)

2 14 (19) 9 (56) 5 (9)

3 1 (1) 0 (0) 1 (2)

Weekend/public holidays 10 (14) 2 (13) 8 (14)

Source of IPA

Emergency Department 36 (49) 10 (63) 26 (45)

Outpatient Department 15 (20) 4 (25) 11 (19)

Transfer 9 (12) 1 (6) 7 (12)

Routine IPA 8 (11) 0 (0) 9 (16)

Episode change 6 (8) 1 (6) 5 (9)

Admission status

Emergency 43 (58) 10 (63) 33 (57)

Elective 15 (20) 5 (31) 10 (17)

Not assigned 15 (20) 1 (6) 14 (24)

Episode change 1 (1) 0 (0) 1 (2)

Care type

Acute 68 (92) 15 (94) 53 (91)

Palliative 4 (5) 1 (6) 3 (5)

Maintenance 1 (1) 0 (0) 1 (2)

Rehabilitation 1 (1) 0 (0) 1 (2)

Discharge destination

Home 56 (76) 11 (69) 45 (78)

T ransfer 6 (8) 1 (6) 5 (9)

Episode change 6 (8) 1 (6) 5 (9)

Died 5 (7) 2 (13) 3 (5)

Aged care facility (initial) 1 (1) 1 (6) 0 (0)

Length of stay (days)

Median (range) 3 (1-29) 3.5 (1-29) 3 (1-26)

Number of IPA per patient

Median (range) 2 (0-20) 2 (0-3) 5 (0-20)

N (% All Patients) n (% Group) n (% Group)

0 3 (16) 1 (11) 2 (20)

1-2 8 (42) 6 (67) 2 (20)

3-5 3 (16) 2 (22) 1 (10)

6+ 5 (26) 0 (0) 5 (50)

Note: Totals may not add up to 100% due to rounding
IPA Inpatient admission/s
aAs per HBCIS data [30]
bExcluding routine dialysis admissions
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(both receiving dialysis), who were still living at study end,
were offered a referral to the KSCp but rejected the sug-
gestion reporting they were not ready for supportive care
discussions. Referrals to PCS were received very close to
three patients’ deaths (3, 11 and 16 days prior to death).

Discussion
We prospectively followed each patient, anticipated to
be in their last year of life, for a maximum of 12 months
to describe critical health service events and the use of
PCS, and while the sample was small, it does reflect the
heterogeneity of the advanced CKD population at this
site. The study cohort were heavy users of health ser-
vices as a whole, however the dialysis subgroup in par-
ticular were responsible for most of the health service
use during the study period. Almost all study patients
had at least one EDP with most arriving at the ED by
ambulance followed by admission to an acute ward. All
critical events were unavoidable, and many critical
events occurred after-hours. The most frequent trigger
for EDP and IPA was respiratory distress. Most patients

who died during the study were engaged with a PCS
prior to death although overall there were fewer deaths
than anticipated.
Previous studies identifying patterns in health service util-

isation in those with CKD are limited by their retrospective
design, reliance on various forms of administrative health
and insurance data [8, 11, 33] and/or incomplete capture of
individual patient-level data. These limitations are shared
by previous Australian studies of service use near the end
of life [34–37]. Unlike reports from the Australian Hospital
Statistics [10, 12, 38] which report collated service utilisa-
tion data (with the unit of measure being the occasion of
service), this study reports the type as well as the number
of critical events experienced by individual patients during
their study participation.
Several other studies report people with advanced

CKD are high users of health services [8, 11, 39]. The
later stages of CKD is characterised by multiple comor-
bidities, [40], high symptom burden [23, 41–44] and a
highly variable premature life expectancy [45–48]. Our
findings of multiple critical events recorded for individ-
ual patients during the study period align with the litera-
ture. Patients receiving dialysis recorded more critical
events per patient than the conservative group, exclud-
ing routine dialysis admissions, even though they were
younger than the conservative group. Typically the
group of patients who opt for conservative care tend to
be on average older with more comorbidities [26, 49]
than those who opt for dialysis. While Quinn et al.
found fewer IPA per patient in a haemodialysis cohort
than our study, they did find that patient groups who
are known to be heavy users of inpatient services, such
as cardiology, had fewer IPA than patients with ESKD
[39]. However Quinn and colleagues did not select pa-
tients on the basis of a prognosis of less than 12 months
[39]. Nevertheless, both our study and Quinn’s report
relatively high consumption of health resources by pa-
tients with advanced CKD. Our study is not representa-
tive of the Australian population which showed EDP by
ambulance was lower at 24% in 2015-16 Australia wide
compared to 89% in our study [50]. Furthermore,
around 29% of all EDP in Australia during this time re-
sulted in an IPA [50] compared with 73% of our cohort,
highlighting the high service needs of the advanced CKD
cohort.
The duration of IPA in CKD cohorts varies widely

across studies [21, 39, 51]. These studies are heteroge-
neous, with differences including study patient selection.
We did, however, find that the median length of stay of
IPA in our study group was shorter than the Australian
average of 5.5 days [12] notwithstanding the study selec-
tion criterion of the last 12 months of life. These differ-
ences in duration of IPA may reflect whole of hospital
systems and practices at the study sites. Of interest, in

Table 7 Five most often recorded triggers for inpatient
admissions (IPA)

Triggera All N = 19 # IPA
(% All IPA)

Conservative n = 9
# IPA (% Group’s IPA)

Dialysis n = 10 #
IPA (% Group’s IPA)

Respiratory
distress

11 (15) 0 (0) 11 (19)

Chest pain 8 (11) 1 (25) 7 (14)

Cardiac event 6 (8) 0 (0) 6 (10)

Other pain 6 (8) 2 (13) 4 (7)

Vascular
access issues

6 (8) 0 (0) 6 (10)

IPA Inpatient Admission/s
aThese triggers are not mutually exclusive, i.e., the patient may present with
more than one trigger

Table 8 Palliative care referral status of patients across study
period

Palliative care status All N = 19 n
(% All Patients)

Conservative
n = 9 n (%
Group)

Dialysis n = 10
n (% Group)

Known to PCS at study
entry

4a (21) 4a (44) 0 (0)

Referred to KSCp during
study

5b (26) 1b (11) 4 (40)

Referred to PCS during
study

5c (26) 3c (33) 2 (20)

Total known to PCS/KSCp
by study end

12 (63) 6 (67) 6 (60)

Refused referral to KSCp 2 (11) 0 (0) 2 (20)

PCS Palliative Care Service, KSCp Kidney Supportive Care Program
aTwo of these patients were not actively engaged with a PCS at study entry
bOne of these patients was already known to a PCS at study entry
cTwo of these patients were known to, but were not actively engaged with, a
PCS at study entry
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those who died during the study, four had a palliative
care related IPA. Given that all patients were expected
to die within 12 months and had substantial symptom
burden [29], these findings confirm the literature in that
this patient group are not being referred early enough
for palliative care/community services [52] even though
in Australia, withdrawal from haemodialysis is the lead-
ing cause of death in these patients [53].
The after-hours initiated critical events captured dur-

ing the study period are high. This may be because pa-
tients lack access to and/or knowledge of appropriate
support, such as 24 h community services (e.g., general
practitioners and domiciliary nursing services) and ad-
vice. In the area where this study took place, 24 h pallia-
tive care nursing care is available, however it is limited
to those who are in the terminal phase of their disease.
Another explanation is the complexity of the study pa-
tient cohort, with all critical events recorded during this
study deemed to be unavoidable. We found that respira-
tory distress was the most common trigger to both EDP
and IPA compared to findings in other studies of pa-
tients with CKD [8] or cancer [54] where pain was more
likely to trigger an EDP. Patients with advanced CKD
will benefit from palliative care input to initiate end-of-
life discussions and to help determine future goals of
care [55] such as their preferred place of care and with-
drawal from dialysis. Furthermore, in collaboration with
renal services, PCS can provide support with symptom
management, and psychological support and education
for both the patient and carer to manage expected ex-
acerbation of symptoms such as breathlessness and pain
[24]. Access to PCS earlier in the illness trajectory, ra-
ther than in the terminal phase, will ensure end-of-life
decisions are made without urgency [56]. Proactive plan-
ning by PCS to address known triggers that could lead to
acute health service use, particularly for events that occur
after hours, are likely to reduce patients’ use of these ser-
vices or at the least reduce the length of IPA [57].
There are limitations inherent when using administra-

tive health data to inform research as these data are pri-
marily gathered for financial, administrative management
and departmental reporting purposes [58]. We found that
patient transitions through acute services were often not
transparent. For example, the percentage of EDP that re-
sulted in an IPA did not equate to the percentage of IPA
sourced from an ED which is probably due to sourcing
two different databases (EDIS and HBCIS) and how the
processes of transfers between hospitals, and episode
changes, are recorded. We were able to quality assure
dataset integrity in our study by validation against chart
reviews. However this was only possible because of our
small sample size. For example, one patient who presented
to the ED of Hospital 2 was admitted to the ED Short Stay
Unit while waiting for a transfer to Hospital 1 for

specialist renal care. Hence, the admission source of the
IPA at Hospital 1 was classified in the inpatient database
(HBCIS) as a ‘Transfer’ rather than an admission from the
‘Emergency Department’. Furthermore, the Admission
Status code of Not Assigned does not provide any informa-
tion of the nature of the IPA, such as emergency or elect-
ive. Research using large datasets is critically dependent
on data integrity and the methodological approach used
may lead to underestimating ED use and other health ser-
vice use in the CKD patient population.
Major strengths of this study include its prospective,

longitudinal design and our recruitment method. We re-
cruited patients directly from a kidney service. Hence
the patients were already known to have underlying CKD
on study entry. Relying on administrative health data alone
to identify cases by International Classification of Diseases
(ICD-10) codes [59] or Palliative Care occasions of service
(by classifications and categories) includes patients who
develop renal failure secondary to other health conditions
rather than having a pre-existing CKD diagnosis. Further-
more, we report on patients’ multiple critical events during
the study period and capture the triggers to, and geograph-
ical location of, these events. Nevertheless, there are also
limitations to our study. Due to the small convenience sam-
ple, findings cannot be generalised. Bias may have been in-
troduced into the study as: i) the patients were recruited
from one kidney service, ii) recruitment was limited to pa-
tients who resided < 2 h drive from the recruitment site, iii)
three investigators (HH, AK, and SR) were treating clini-
cians, and iv) two of these nephrologists (AK and SR) also
reviewed the critical events. This has the potential to be
both a limitation and strength of the study due to the ne-
phrologists’ extensive knowledge of the treatment used at
the recruitment sites and/or of patients’ specific conditions.
Even though the patients in this study were chosen due to
their limited prognosis, less died than would have been an-
ticipated with a 12-month prognosis. A recent study found
prognostication using the ‘surprise question’ in those in
stages 4-5 CKD had moderate sensitivity and specificity
(55% and 76% respectively) [60] which may explain why
fewer participants died during our study. Therefore, com-
parison to previous studies (of patients nearing the end of
life) should be treated with caution as previous studies may
have selected their study population differently, for ex-
ample, persons in the last 3 or 6 months of life. Despite
these limitations, the findings provide insight into the crit-
ical events contributing to health service use. Undertaking
this study proved the feasibility of i) recruiting a vulnerable
CKD cohort, and ii) collecting health administrative data
prospectively, that is, in almost ‘real time’ from a variety of
health administrative sources. Furthermore, the triangula-
tion of these data with comprehensive chart notes provided
precision at the level of data elements of patients’ complex
health service utilisation.
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Conclusion
The purpose of this study was to follow and quantify the
use of health services by patients with CKD in their last
12 months of life. Most study patients were heavy users
of acute health services which highlights their complex
needs. Usage is validated by the distressing and poten-
tially life threatening character of the triggers to the crit-
ical events. Therefore this cohort needs matching high
quality care to manage their complex conditions and to
avoid or reduce after-hours critical events. Nephrology
experts worldwide note that the quality of care, particu-
larly conservative and palliative care, is currently sub-
optimal for persons with advanced CKD [56]. It is
therefore imperative to assemble timely, effective and
sustainable high quality care pathways that meet patient
need. Our findings will inform the design of, and
methods used in, future multisite studies to provide evi-
dence to inform the development of timely palliative
care models that improve patient outcomes for those
with advanced stages of CKD.

Implication for practice
The CKD population is heterogeneous in end-of-life trajec-
tories with those in the conservative care group typically
experiencing a long and slow decline of many months to
several years to death whereas those who withdraw from
haemodialysis die within 7-10 days. Traditional siloed
models of renal and palliative care teams are the dominant
model; re-design of clinical services is required to better
match the needs of these vulnerable patients. For instance
in the UK, one of the leaders in delivering kidney support-
ive care, only about 23% of renal units have an integrated
renal/palliative care team [61], although most restrict this
service to the conservative care group of patients. Renal
nurses are also strategically placed to assess for symptom
burden, increasing frailty, and to coordinate the care of
at-risk patients receiving kidney replacement therapies.
Referral of patients to integrated renal/palliative care teams
earlier in the CKD trajectory may reduce triggers to critical
events which contribute to EDP and IPA as well as provid-
ing a seamless conduit to specialist PCS when the terminal
phase approaches.
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