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Abstract

Aim: To examine the efficacy of advance care planning (ACP) to improve the
likelihood that end-stage kidney disease (ESKD) patient’s preferences will be known
and adhered to at end-of-life.

Methods: A case-control study of a nurse-led ACP program in adults with ESKD
from a major tertiary hospital. The primary outcome was the proportion of patients
whose preferences were known (by substitute decision maker and/or clinicians) and
adhered to by their treating doctors. Secondary measures were health system resource
use and costs (SAUD) for a nurse-led ACP intervention in the last 12-months of life.
Results: In total, 57 cases (38 men, mean age 73.8 years) and 57 historical controls
(38 men, mean age 74.0 years) were included. Cases (38/57, 67%) were significantly
more likely than controls (15/57, 26%) to have their preferences known and adhered
to by their treating doctor at end-of-life (p<<0.001). Cases (33/40, 83%) were also
significantly more likely to withdraw from dialysis in accordance with their
preferences than controls (11/33, 33%) (p<0.001). For cases, the average hospital
costs in the last 12 months of life was AUD $99,077 (SD = $71,002) per patient. The

total cost of the ACP program in 2010/11 was AUD $26,821.
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Conclusion: ACP was associated with improvements in end-of-life care preferences
known and adhered to for people with ESKD.
Keywords: advance care planning; chronic kidney disease; conservative care; cost-

effectiveness; nephrology.
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Introduction

Advance care planning (ACP) aims to empower patients, with the support of their caregivers,
to consider and communicate their current and future treatment goals in the context of their
own preferences and values. Yet ACP is estimated to occur with only 6-49%'~ of people

with chronic kidney disease (CKD) internationally.

In the context of end-stage kidney disease (ESKD), ACP improves decision-making
confidence among caregivers and congruence between patients with CKD and their
caregivers.”’ While there is a need to examine whether ACP improves the likelihood that
CKD patient’s treatment preferences will be known and adhered to at end-of-life; only one
study has reported end-of-life outcomes following ACP.® In addition, there is little
information on the health system resources involved in ACP and the costs to providing this
service to a population with end-stage kidney disease.” We hypothesized that coordinated

ACP would improve adherence to patient preferences at end-of-life.

We report the results of a retrospective analysis of ESKD decedents using medical records of
renal patients and the hospital registry at a major tertiary hospital with a dedicated nurse-led
ACP service to determine (1) adherence between ESKD patient’s treatment preferences and
end-of-life care; (2) the health system resources involved in a dedicated nurse-led ACP
service in ESKD; and (3) the hospital resource use and costs in the last 12-months of life for

adults on dialysis.
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Materials and Methods

Study design

Using a retrospective case-control design, we collected retrospective data from patient
medical records from Austin Health’s referral attendance details system, which records
electronic alerts, ACP referrals and health system resource use including nurse consultations,
hospital admissions, procedures and allied health outpatient appointments. Ethics approval
was obtained from Austin Health’s Human Research Ethics Committee (reference number:
LNR/17/Austin/555). Study reporting is based on the STROBE statement for case-control

studies.'”

Setting

This project was initiated by the Advance Care Planning and Nephrology departments to
assess the impact of ACP on ESKD patient’s end-of-life treatment outcomes at Austin
Health, Melbourne, Australia. Since March 2010, a trained ACP facilitator was employed to
undertake ACP with people with CKD. Prior to this, there was no such structured approach to
ACP within the Nephrology department. The program was jointly funded by the Department
of Health Victoria under a specific ACP program implementation grant, and the department

of nephrology at Austin Health.
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The ACP program provides a coordinated approach to ACP whereby the ACP trained
dialysis nurse, working in collaboration with treating doctors, assists the patient and their
family to reflect on the patient’s goals, values and beliefs, help them to consider how they
would like treatment decisions to be made if they became unable to do this for themselves,

and to discuss and document any specific preferences.

This ACP facilitator supports patients to formally appoint a substitute decision maker, and
document their preferences in an advance care directive (ACD) if they wish. If ACDs are
completed, they are stored in the medical record in the legal section, and an electronic alert is

placed on the hospital system.

Participants

All adults (aged 18 years or over) with stage 4 - 5 CKD, or on dialysis (CKD Stage 5D) or
had a kidney transplant (CKD Stage 5T), who had died by December 2012 and had been
referred to the ACP programs since its inception in March 2010, were included in the
analysis. Historical control participants were adults (aged 18 years or over) with stage 4 - 5
CKD, on dialysis (CKD Stage 5D) or had a kidney transplant (CKD Stage 5T), who had died
between January 2007 and December 2009. Controls were selected from the same renal unit

and matched on age and gender to cases.

Primary outcome variable
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For each case patient and control, we examined (1) evidence of treatment received at end-of-
life; (2) evidence that the patient’s preferences for end-of-life care were known by the
treating doctor, and the substitute decision maker; (3) evidence the medical team respected
the patients’ end-of-life preferences. Thus, the primary outcome variable was the proportion
of patients where preferences were known (by substitute decision maker and/or clinicians)

and adhered to by their treating doctors.

Data sources and measurement

For each case patient and control, demographic data, evidence of formal ACP, the presence
of advance care directives and treatments received at end-of-life was collected from the

medical records.

For cases only, administrative and conversation time spent during ACP was collected from
the Advance Care Planning Department’s clinical database. Additional cost data regarding
the ACP intervention was provided by (KD) the Medical Director of the Advance Care
Planning Department at Austin Health. Health system resources involved in the last 12-
months of life was provided by the Clinical Costing department at Austin Health under the
area codes defined by Common Chart of Accounts of Australian Treasury.'' We were unable
to collect the hospital resource use in the last 12-months of life for controls as this same

information was not collected prior to 2010.

Efforts to reduce bias
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To reduce bias in rating the primary outcome variables, two members of the ACP department
(KD & WS) with medical training reviewed and coded case patient and control medical
records independently and then compared findings. When there was disagreement between
the two reviewers, discussion occurred until consensus was reached. In the event of patient
records being unavailable due to death occurring outside the Austin hospital, the treating

doctor for the patient was contacted and asked to provide this information.

Moreover, twenty-percent of the sample were randomly selected and coded by the renal unit
director (DP) and reliability analysis was undertaken between first round of coding (WS and
KD) and the coding by DP for the primary outcome variables. Both a percentage agreement

and a kappa statistic were calculated.

Statistical methods

Chi square analyses were completed to examine differences between cases and controls and
sample demographics, presence of ACP documentation, treatment outcomes (such as
withdrawal of dialysis and palliative care referrals), preferences known by the substitute

caregiver and treating doctor and whether preferences were adhered to at end-of-life.

Health system resource use and costs

10
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For each case patient, we present mean volume of resources use by category and mean costs
per patient. All costs are reported in 2015 Australian dollars. Costs collected in years 2009-
2014 were indexed to the most recent reference year using health-specific deflators.'> We
also present outcome data regarding resource use and costs based on cause of death
(withdrawal from dialysis vs. other causes), including costs of care in the last 12 months of
life, mean number of ICU admissions, mean number of nursing consultations and mean

number of years between initiation of dialysis and death (Supplementary Table 2).

Results

Descriptive data

The study population included 57 cases and 57 controls. Cases and controls were matched by
age and gender and there was no significant difference between cases and controls with
respect to location of death and all were receiving dialysis therapy prior to death (Table 1).
Age and gender distributions (i.e. 60% males, 40% females) are similar to the national
average for patients aged 65-74 years who died between 2007-2012 as reported in the 2013
Australian and New Zealand Dialysis and Transplant Association Registry."> Cases and
controls represented 114 out of 361 deaths for ESKD patients at the hospital during the study

time period (32%).

Primary outcomes

11
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ACP data and end-of-life treatment outcomes (such as dialysis withdrawal and palliative care

received) was collected for all 57 controls and 57 cases.

For the primary outcome variables, percentage of agreement between the first and second
round of coding ranged between 88-92% respectively and kappa statistic level of agreement

was high for all variables, ranging from 0.75 to 0.91 (Supplementary table 1).

Primary outcome measure

The main results of the study are presented in Table 2. Cases were significantly more likely
than controls to have their preferences known by both the substitute decision maker and the
treating doctor and to have their preferences adhered to at end-of-life (p<.001, table 2). Cases
whose preferences were known by either the doctor or the substitute decision maker but not
adhered to at end-of-life (n=15) were due to the following reasons: person died suddenly
(n=6), person’s preferences not documented or available (n=3), person’s preferences
documented but doctors were unaware of documents (n=3), doctors aware of person’s

preferences but disagreed with them (n=2) and unknown (n=1).

Secondary outcome measures

ACP documentation

12
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Of the three types of ACP documents used at the hospital, cases completed significantly more
documents compared to controls (p<.05, table 2), with 38 (67%) cases completing at least one
type of ACP document compared to 6 (11%) controls who had completed any ACP

documents.

End-of-life outcomes

Cases were significantly more likely to withdraw from dialysis than controls overall and, of
those who did withdraw from dialysis, cases were significantly more likely to withdraw from
dialysis in accordance with their preferences (see Table 2). However, there was no statistical
difference between cases and controls on whether palliative care was received at end-of-life.
Of those patients who did withdraw from dialysis, the mean number of days between dialysis
withdrawal and death was 3.03 (range from 0 to 12) for cases and 3.21 (range 0 to 15) for

controls.

Health system resources involved in the dedicated nurse-led ACP service

Of the 57 cases referred to the ACP program in 2010/11, 52 (91%) received the ACP
intervention and the mean number of hours for the ACP consultation was 1.7 hours per
patient. Taken together, the average cost of implementing the ACP intervention, including
program setup, consultation and incidental costs, was $516 per patient. Incidental costs were

the greatest associated with the ACP intervention (63.5%) and there was no additional time

13
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spent with ACP completers (n=52) versus ACP non-completers (n=5) for ACP consultation

(Table 3a).

Hospital resource use and costs for cases

In the last 12 months of life, 54% of costs were related to nursing care, occurring mainly
during dialysis treatment sessions and hospital admissions, costing $53,708 (SD=$41,009) on
average per patient, with the mean total cost of care $99,077 (SD=$71,002) per patient (Table
3b). Of the 14 patients who were admitted to ICU, 8 were admitted in accordance with their
ACP preferences, 2 against their ACP preferences and 4 had not made their ACP preferences
known. Overall, the average cost of providing the ACP intervention to cases equated to 0.5%

of the hospital costs during the last 12 months of life.

14
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Discussion

This retrospective, case-controlled study shows that a coordinated approach to ACP
facilitated by a trained dialysis nurse, working in collaboration with treating doctors,
improves end-of-life care in ESKD by enabling patient’s preferences to be articulated,
documented, and respected at end-of-life. In this study, 84% (38/47) of cases where
preferences were known by the doctor were adhered to. Furthermore, our descriptive analysis
of the health system resources involved in a dedicated nurse-led ACP service in ESKD,
shows that the average cost of providing ACP per-patient was equal to 0.5% of the average

hospital costs per-patient in the last 12-months of life.

These findings add to past studies of ACP in CKD examining caregiver preparedness for end-
of-life decision-making. Three randomized controlled trials®  '* !> have demonstrated
enhanced patient caregiver congruence compared to baseline on hypothetical goals of care
questionnaires following a facilitated ACP intervention. However, two studies®’ reported
diminished concordance in patient-caregiver dyads over time and only one study measured
end-of-life outcomes,” showing a non-significant trend towards greater adherence to
treatment preferences following ACP.

Past systematic reviews of treatment decision making in CKD'®

show that some patients
are uncertain about making decisions regarding the initiation and discontinuation of dialysis

treatment and that may continue with dialysis only to maintain the status quo regardless of

15
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their initial preferences. Our case-control study demonstrates a significant improvement in
CKD patient’s preferences being known and adhered to at end-of-life following ACP
compared to controls. Consistent with the study by Kirchoff et al. (2012), we found that
significantly more patients who had participated in ACP withdrew from dialysis compared to
controls, which we believe reflects greater patient and caregiver decisional empowerment
following ACP. For example, of those who did withdraw from dialysis, cases were
significantly more likely to withdraw in accordance with their preferences and recent
qualitative research shows that ACP compels some people with ESKD and caregivers to
change their beliefs and expectations about dialysis, such as by informing patients that they
can withdraw from dialysis “on their own terms” in future circumstances in which they

would no longer want dialysis to prolong their life."®

Moreover, to our knowledge, this is the first costing study of a nurse-led ACP service for
people with CKD and one of few studies estimating costs of care in the last 12 months of life
in a hospital for people with CKD. Evidence for the cost-effectiveness of ACP will facilitate
appropriate resources planning and development of ACP models across finite health care
resources.” Whilst we have not presented a cost-effectiveness study in its entirety, we have
provided important components of the overall health system resources involved in caring for
people with ESKD in a hospital at end-of-life and implementing a nurse-led ACP program,
for which there is currently very little data available. Thus, the data we have presented has

the potential to inform future economic evaluations of ACP in CKD.

16
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Overall, we found incidental costs (recruiting and scheduling patients, commuting to
meetings and consultation with renal clinicians) were the greatest costs associated with
implementing ACP in ESKD. This finding is consistent with prior qualitative research,'® "
which suggests systematic efforts are required to improve interdisciplinary collaboration
among renal clinicians to reduce conflict arising from ACP and increase ACP’s overall
effectiveness. Thus, improved ACP referral systems and renal clinician knowledge and buy-
in of ACP may have reduced overall incidental costs in the current study and allowed greater

time to schedule and conduct ACP conversations with patients.

Although we found more cases received care at end-of-life in accordance with their
preferences; there was no statistical difference between the number of cases and controls who
died in hospital (70% cases and 72% controls) or received palliative care (32% cases and
35% controls). This is similar to trends reported internationally*® and in Australia, with 66%
of ESKD patients managed with dialysis in Australia estimated to die in hospital and 35% to

. .. 1
receive palliative care.

In addition, 15 cases received medical treatment that was inconsistent with their known
preferences at end-of-life for reasons including: 1) the person’s preferences were not
documented or available; ii) the person’s preferences were documented but the doctors were
not aware of the documents or iii) because the doctors disagreed with the person’s
preferences. These findings are consistent with previously identified systemic barriers to

18, 19

ACP in nephrology and reinforce the importance of a collaborative approach between
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clinicians who facilitate ACP conversations and other clinicians in the renal unit and
increased training, support, and awareness of ACP for nephrologists to support decisions that
align with the patients’ preferences. Furthermore, although we found no instances of
caregivers overruling the patient’s preferences at end-of-life in this study; a recent qualitative
study suggests that caregivers may experience difficulty overcoming personal and decisional
conflict adhering to the CKD patient’s ACP preferences at end-of-life*' and require

additional support in this regard.

In our study, two people with medical training rated the primary outcome variables and
achieved agreement with an independent third rater who was a nephrologist. In addition, we
inflated all health system costs to the most recent reference year for analysis. However, we
acknowledge some limitations to generalizing these findings. Firstly, this was a retrospective
single centre study conducted in Australia and thus reviewers were not blinded to the
outcome measures. Because deaths of historical controls were up to 2 years prior to the
deaths of cases it is possible that these findings reflect changes in clinical practice over time
rather than the effect of the intervention. In addition, we were unable to access health system
resource use and costs for controls in the last 12 months of life due to a change in the
hospital’s financial database and reporting system. Thus, we were unable to present a
comparative cost analysis. Lastly, we did not conduct a prospective randomised controlled
trial. To minimize any potential impacts the ACP intervention may have had within the renal
units and patient outcomes, we chose to conduct a retrospective case control study instead

and selected controls historically, before the ACP program existed.

18
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In conclusion, ACP was associated with improved knowledge of ESKD patient’s preferences
and adherence to those preferences at end-of-life. In addition, we present the health system
resource use and costs involved in a dedicated nurse-led ACP service in ESKD and the health
system resources accrued in a hospital in the last 12-months of life in ESKD. These findings
may be useful in informing further research and clinical service development in ACP for
people with CKD. Senior nurses may be appropriate to facilitate ACP in people with CKD,
following appropriate training and with ongoing medical supervision. Future trials of ACP
may systematically address interdisciplinary collaboration between renal clinicians and ACP
facilitators to reduce incidental costs and to increase ACP effectiveness in improving patient

and caregiver outcomes.
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Table 1. Patient characteristics (cases and controls).

Variable Controls n (%) Cases n (%)
Gender
Males 38 (67) 38 (67)
Females 19 (33) 19 (33)
Mean age in years (range) 73.78 (37, 90) 74.04 (44, 92)
Mean number of years spent 4.37 (0.01, 15) 5.28 (0.1, 17)

on dialysis (range)

Location of death
Hospital 41 (72)
External{ 16 (28)

40 (70)
17 (30)

Values are numbers (percentages) unless stated otherwise. TExternal death included any death outside of the hospital (e.g. home, nursing facility, hospice or other

healthcare setting)

This article is protected by copyright. All rights reserved.
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Table 2. Comparison of completion of ACP documentation and end-of-life care and treatment

outcomes between cases (n=57) and controls (n=57).

Outcome Controls Cases

n (%) n (%) ¢ P!

Completion of ACP documentation

Legally appointed substitute decision 3(5.2) 39 (67.2) 48.37 <.001
maker

Common-law advance care directive 6 (10.3) 27 (46.6) 18.68 <.001
Legislative advance care directive 1(1.7) 10 (17.2) 8.14 .01

Knowledge of and adherence to ACP

preferences
Preferences known by substitute 15 (26.3) 52 (89.7) 47.43 <.001
decision maker
Preferences known by treating doctor 23 (40.4) 47 (82.4) 19.20 <.001
Preferences adhered to at end-of-life 15 (26.8) 38 (66.7) 18.04 <.001

Treatment decisions at end-of-life

Withdrawal from dialysis 33 (58) 40 (70) 7.6 .02
Dialysis withdrawn in accordance 11 (33) 33(83) 16.08 <.001
with ACP preferences

Received palliative care 20 (35) 18 (32) 0.2 .84

Tp value shows difference in distributions of independent categorical variables, as measured by chi-square test. Abbreviations: ACP, advance care

planning.
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Table 3a. Healthcare utilisation and costs of a nurse-led advance care planning intervention among adults with end-stage kidney disease managed on dialysis

(2010-2011)

Healthcare resources

Intervention group all
including non-completersf,

Intervention group
completers{ only, n=52

Total costs

n=57
n (hours) Mean per SD n (hours) Meanper SD Costs %
patient patient (AUD)
(hours) (hours)
Set up program costs - - - - - - $1,089 4.1
2-day training workshop, including 1 day of on-line learning; and 1
day of face-to-face workshop with an experienced ACP clinician}
(calculated as 16 hours for trainee and 8 hours for trainer at hourly rate
for ACP clinician)§
8 supervised ACP conversations with experienced ACP clinician - - - - - - $1,235 4.6
(calculated as 1.7 hours per conversation times 8 conversations at
hourly rate for 2 ACP clinicians)
Senior medical supervisiony (calculated as a percentage of total - - - - - - $3,669  13.7
patients seen within the department versus total number of cases
included at 8 hours per fortnight for the duration of the study)
ACP consultation costs
Conversation time with patient / caregivers 50.7 0.9 1.0 50.7 1.0 1.1 $2,299 8.6
Administration time to sign and file documents and update patient 35.0 0.6 0.6 35.0 0.7 0.6 $1,589 5.9
records
Incidental costs
25

This article is protected by copyright. All rights reserved.



Recruitment and scheduling of patients, commuting to meetings and - - - - - - $16,940 63.1
consultation with renal clinicians (calculated as a percentage of total

patients seen by the ACP clinician versus total number of cases

included at 16 hours per fortnight for the duration of the study minus

costs incurred for ACP conversations and administration time)

Total $26,821

TA non-completer was a person allocated to the Advance Care Planning intervention, who did not receive the intervention (e.g. due to scheduling problems). TTA completer was a person who received the full Advance Care Planning
intervention.

§Excluding in-kind costs from the hospital (such as venue hire and catering)

1An advance care planning clinician was a trained specialist ($45.39 per hour, including 17% on-costs). YSenior medical supervision was available from the clinical director of the advance care planning department ($105 per hour,

including 17% on-costs)

Abbreviations: ACP, advance care planning
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Table 3b. Healthcare utilisation and costs of a nurse-led Advance Care Planning intervention among adults with end-stage kidney disease managed
on dialysis — last 12 months of life (n=57)

Hospital resources

Number of units per patient

Total costs

n Mean SD Range Costs Percentage
patients

Allied health visits, including 55 127.4 2423 0" to 1195 visits per patient $183,967 3.3%
dietician and nutritionist,
occupational therapist, orthotics,
physiotherapy, social work and
speech therapy
Emergency department visits 49 5.4 4.9 03? to 18 visits per patient $124,418 2.2%
Intensive care unit admissions 14 0.4 0.8 0 to 4 admissions per $197,047 3.5%

patient
Imaging procedures 56 8.3 6.6 0" to 28 procedures per $300,385 5.3%

patient
Nursing, scheduled consultations 57 186.0 227.9 1 to 1195 consultations per $3,061,360 54.2%
by a registered nurse or nurse patient
practitioner, such as dialysis
Pathology tests 57 120.2 194.1 1 to 1047 tests per patient $213,996 3.8%
Pharmacy, including the purchase, 55 254 333 0" to 202 scripts / meds per $378,358 6.7%
production, distribution, supply patient
and storage of drug products and
clinical pharmacy services
Surgery, including operating 53 57.7 72.3 0" to 203 operations per $361,681 6.4%
theatre and surgeon costs patient
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Total $5,647,391%

T2 patients had 0 allied health visits; I8 patients had 0 Emergency department visits; §43 patients had 0 ICU admissions; T patient had 0 imaging procedures; 773 patients did not have any pharmaceutical; I 6
patients had 0 operations.

§§mean cost per patient = $99,077 (SD=$71002)
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