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Abstract

Background: Life expectancy in patients with end-stage kidney disease treated with hemodialysis (HD) is limited, and as
such, the presence of an advanced care directive (ACD) may improve the quality of death as experienced for patients and
families. Strategies to discuss and implement ACDs are limited with little being known about the status of Do Not Resuscitate
(DNR) orders in the Canadian HD population.

Objectives: Using data from the Dialysis Outcomes and Practice Patterns Study (DOPPS), we set out to () examine
the variability in DNR orders across Canada and its largest province, Ontario and (2) identify clinical and functional status
measures associated with a DNR order.

Design: We conducted a retrospective cohort study using data from the DOPPS Canada Phase 4 to 6 from 2009 to 2017.
Setting: DOPPS facilities in Canada.

Patients: All adults (> 18 years) who initiated chronic HD with a documented ACD were included.

Measurements: ACD and DNR orders.

Methods: Descriptive statistics were compared for baseline characteristics (demographics, comorbidities, medications,
facility characteristics, and patient functional status) and DNR status. The crude proportion of patients per facility with
a DNR order was calculated across Canada and Ontario. Functional status was determined by activities of daily living
and components of the Kidney Disease Quality of Life (KDQOL)-validated questionnaire. We used generalized estimating
equations (GEEs) to create sequential multivariable models (demographics, comorbidities, and functional status) of variables
associated with DNR status.

Results: A total of 1556 (96% of total) patients treated with HD had a documented ACD and were included. A total
of 10% of patients had a DNR order. The crude variation of DNR status differed considerably across facilities within
Canada, between Ontario and non-Ontario, and within Ontario (interprovince variation = 6.3%-17.1%, Ontario vs non-
Ontario = 8.2% vs | 1.7%, intraprovincial variation [Ontario] = 1%-26%). Patients with a DNR order were more commonly
older, white, with cardiac comorbidities, with less or shorter predialysis care compared with those without a DNR order.
Patients with a DNR order reported lower energy, more difficulty with transfers, meal preparation, household tasks, and
financial management. In a multivariate model, age, cardiac disease, stroke, dialysis duration, and intradialytic weight gain were
associated with DNR status.

Limitations: Relatively small number of events or measures in certain categories.

Conclusions: A large inter- and intraprovincial (Ontario) variation was observed regarding DNR orders across Canada
highlighting areas for potential quality improvement. While functional status did not appear to have a bearing on the presence
of a DNR order, the presence of various comorbidities was associated with the presence of a DNR order.

Abrégé

Contexte: L'espérance de vie des patients atteints d’insuffisance rénale terminale (IRT) traités par hémodialyse (HD) est
limitée et, de ce fait, la présence de directives médicales anticipées (DMA) peut améliorer la qualité du décés tel qu’il sera
vécu par les patients et leurs proches. Les stratégies de discussion et de mise en ceuvre de DMA sont limitées et on en
sait peu sur le statut des ordonnances de non-réanimation (statut des ONR) dans la population des patients canadiens
hémodialysés.
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Objectifs: A partir des données de I'étude DOPPS (Dialysis Outcomes and Practice Patterns Study), nous avons analysé la
variabilité du statut des ONR a travers le Canada et au sein de sa plus grande province, 'Ontario, puis nous avons défini des
mesures des états cliniques et fonctionnels associés a une ONR.

Type d’étude: Etude de cohorte rétrospective.

Source: Les données canadiennes des phases 4 a 6 de I'étude DOPPS.

Participants: Ont été inclus tous les adultes ayant amorcé un traitement d’HD chronique entre 2009 et 2017 et qui avaient
rédigé des DMA.

Mesures: La non-réanimation (statut de 'ONR) et le statut fonctionnel selon les activités de la vie quotidienne et
les composantes du questionnaire validé KDQOL (Kidney Disease Quality of Life) sur la qualité de vie des personnes
dialysées.

Méthodologie: Les statistiques descriptives ont été comparées sur la base des caractéristiques a I'inclusion (données
démographiques, comorbidités, médicaments, caractéristiques de I'établissement de santé et statut fonctionnel du patient)
et du statut de ’ONR. La proportion brute de patients par établissement avec une ONR a été calculée pour I'ensemble
du Canada et pour I'Ontario seulement. Nous avons utilisé des équations d’estimation généralisées (EEG) pour créer des
modéles multivariés séquentiels (données démographiques, comorbidités et statut fonctionnel) des variables associées au
statut de FONR.

Résultats: Au total, nous avons inclus | 556 patients hémodialysés (96 % des patients répertoriés) qui avaient des DMA
documentées, et 10 % d’entre elles contenaient une ONR. La variation brute du statut de 'ONR différait considérablement
d’un établissement a I'autre au Canada, entre I'Ontario et les autres provinces et entre les établissements ontariens (variation
entre provinces: 6,3 a 17,1 %; Ontario par rapport aux autres provinces: 8,2 contre |1,7 %; variation intraprovinciale
[Ontario]: | a 26 %). Les patients avec une ONR étaient généralement de race blanche et plus 4gés, présentaient des
comorbidités cardiaques et avaient recu moins de soins de prédialyse et sur une plus courte durée comparativement aux
patients sans ONR. Les patients ayant une ONR ont signalé des pertes d’énergie et une plus grande difficulté avec les
transferts, la préparation des repas, les tiches ménagéres et la gestion financiére. Dans un modéle multivarié, I'dge, la maladie
cardiaque, les accidents vasculaires cérébraux, la durée de la dialyse et une perte de poids intradialyse ont été associés a
I'existence d’'une ONR.

Limites: Un nombre limité d’événements dans certaines catégories; les mesures de |'état fonctionnel étaient transversales
Conclusions: Une importante variation inter et intraprovinciale (Ontario) a été observée quant au statut des ONR a
travers le Canada, ce qui met en évidence les domaines d’amélioration potentielle de la qualité. Bien que 'état fonctionnel du
patient n’ait pas semblé avoir d’incidence sur I'existence ou non d’'une ONR, on a noté une association entre la présence de
comorbidités et I'existence d’'une ONR.

Keywords
end of life, DNR, dialysis, DOPPS

Received April 29, 2019. Accepted for publication July 22, 2019.

What was known before

Dialysis may be a terminal treatment for patients and as such,
end-of-life planning may lead to improvements in the death
process. Strategies to discuss and implement advance care
directives (ACDs) are limited with little being known about
the status of Do Not Resuscitate (DNR) orders in the
Canadian hemodialysis (HD) population.

What this adds

In this analysis of Canadian Dialysis Outcomes and Practice
Patterns Study (DOPPS) facilities, we found ACDs were
completed in most of the patients with 10% indicating “Do
Not Resuscitate (DNR)” as their end-of-life plan and this
varied by Province and within Ontario. Factors associated
with a DNR order were age, cardiac disease, stroke, dialysis
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duration, and intradialytic weight gain, whereas functional
status measures were not.

Background

Most of the patients with end-stage kidney disease (ESKD)
will undergo dialysis as a terminal therapy meaning they will
die on or shortly after discontinuing dialysis therapy.' In
Canada, the mean age of patients with ESKD is 67 years and
the prevalence of ESKD among patients >75 years is rising
rapidly.” The 5-year mortality rate among elderly dialysis
patients exceeds 60%, and among patients 80 years or older
who begin dialysis, the average survival is 3 years.” Over the
past decade, the age standardized mortality rate in Canadian
hemodialysis (HD) patients remains unchanged.® A recent
study of dialysis patient’s end of life (EOL) in Ontario dem-
onstrated one-third died in intensive care unit, another one-
third died in an acute care hospital or emergency department
while few received palliative care.” These findings suggest
EOL on dialysis may be suboptimal and not consistent with
patient wishes.

Advanced care directives (ACDs), the outlining of spe-
cific care protocols in the event of critical illness, are recom-
mended as part of a routine, comprehensive care plan, and
may lead to EOL care more in line with patient wishes.®
Previous studies suggest significant international variation in
the completion of ACD and DNR status.” To our knowledge,
the prevalence of ACDs and DNR has not been documented
within the Canadian HD population. The completion of ACD
and DNR status is a recommended measure of quality of care
for dialysis facilities with evidence demonstrating improve-
ment with standardized methods.®’ As part of a continuous
quality improvement initiative, 50 patients participated in
standardized ACD planning, resulting in a change in status
from “full code” to “DNR” in 40%.” The use of a standard-
ized, educational intervention in a randomized study of 420
dialysis patients reported improvement in EOL decision-
making and confidence.'’

Barriers to improve ACD planning include the lack of
time required for a full discussion, concerns about invok-
ing hopelessness in patients, lack of training for staff in
ACD discussions, limited information on prognostication,
and uncertainty when ACD discussions should occur.'"*
To better improve EOL care for patients, we examined the
interprovincial and within Ontario variation in DNR
orders and identified clinical characteristics (demo-
graphic, comorbidities, and functionality) associated with
a DNR order.

Methods
Study Cohort and Design

We conducted a retrospective cohort study using data
from the Dialysis Outcomes and Practice Patterns Study

(DOPPS) Canada data.'” The DOPPS enrolls dialysis
facilities using random sampling and captures patient- and
facility-level data including demographics, comorbidities,
laboratory values, dialysis prescriptions, and clinical out-
comes. Further details on DOPPS data collection protocol
and study design have been published elsewhere.'’ Canada
has contributed data to DOPPS since DOPPS Phase 2
(2002). All patients captured in DOPPS Canada (chronic
HD patients, >18 years of age) with an ACD were
included. The date of dialysis initiation was the first day
of follow-up (index date).

Covariates

The DOPPS captures variables at both the patient and
facility levels. Patient demographics captured include age,
sex, race, marital status, and education level. Further clini-
cal variables such as causes of kidney failure, comorbidi-
ties (coronary heart disease/coronary artery disease,
chronic atrial fibrillation, coronary heart failure, stroke,
dementia, and cancer), laboratory values (phosphorus,
albumin, hemoglobin, parathyroid hormone, and ferritin
levels), vascular access (arteriovenous fistula or graft,
temporary or permanent central venous catheter, multiple
accesses), predialysis blood pressure (systolic and dia-
stolic), predialysis care, and dialysis treatment characteris-
tics (duration, number of sessions, intradialytic weight
loss) are captured at dialysis initiation or during therapy.
Activities of daily living (ADLs) and instrumental activi-
ties of daily living (1ADLs) are assessed by a validated
patient self-reported questionnaire and included measures
of eating, dressing, bathing, toileting, transferring, use of
telephone, traveling, grocery shopping, meal preparation,
performing housework, laundry, taking medications, and
managing finances. The ADLs/iADLs were captured as
“need no help,” “need some help,” and “unable to do at all”
and converted to binary categories of “no assistance” or
“some or unable to do.”'® Individual components, the
physical and mental health composite of the Kidney
Disease Quality of Life (KDQOL 36) tool measuring qual-
ity of life (QOL), were included as calculated scale scores
with the higher score indicating a higher QOL."” Individual
dialysis facilities were de-identified within provinces. All
provinces were aggregated with the exception of Ontario
to maintain facility anonymity. As Ontario has a large
number of DOPPS facilities (both academic and commu-
nity-based), anonymity could be maintained examining the
province data.

Outcome

The study outcome was DNR status. From the DOPPS medi-
cal questionnaire (collected every 4 months), DNR was
defined by an affirmative response to “During this reporting
interval, had a decision been made to not resuscitate the
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Figure |. Proportion of Canadian dialysis patients who completed an advanced care directive across DOPPS phases from 2009 to 2017.
Note. DOPPS = Dialysis Outcomes and Practice Patterns Study; ACD = advanced care directive.

patient in the event of a cardiac arrest (DNR)?” The answer
options were “0: No, 1: Yes, 2: Unknown.”

Statistical Analysis

We compared demographics, comorbidities, medications,
laboratory values, and ADLs/iADLs for patients based on
DNR status (yes or no) using x° test for categorical data,
Student ¢ tests for difference in paired means, and analysis
of variance for differences in means across multiple
groups. The proportions of patients with an affirmative
DNR status between provinces, between Ontario and non-
Ontario, and by facility within Ontario were determined.
Components of the QOL were compared by DNR status
using the Student ¢ test. We used generalized estimating
equations (GEEs) to create 3 models that measured the
association between sociodemographic variables (model
1), clinical variables (model 2), functional status (model
3), and DNR status.'® The most parsimonious models were
determined using backwards stepwise regression, remov-
ing variables until the model with the smallest quasi-like-
lihood under the independence model criterion (QIC) was
identified."” Then, a fourth model was created using the
variables from previous models to determine the odds of a
DNR order. Backwards stepwise regression was performed
once again to determine the most parsimonious model with
the smallest QIC as the indicator. Generalized estimating
equation was used to account for clustering of patients
within facilities. P values of <.05 were considered statisti-
cally significant. We conducted all analyses with SAS soft-
ware, SAS Enterprise Guide version 7.1 (SAS Institute
Inc., Cary, NC).

Results

During the study period, a total of 26 facilities were
enrolled with data from 3786 patients (15 and 1756 in
Ontario) of which 1556 (96%) with a documented ACD
were included in our study. The proportion of patients with
ACD completion decreased over the DOPPS phases
(96.1%-90.4%; see Figure 1). A total of 156 (10%) of the
study cohorts had a DNR order.

Variation Across Regions

Hemodialysis patients with a DNR had a nonstatistically
significant variation across provinces with a low of 6.3%
(4/63) in Alberta and a high of 17.1% (6/29) in Manitoba
(P = .15; Figure 2 and Table 1). As Ontario had the highest
number of facilities and patients contributing data (n = 14
facilities, 743 patients), we further compared Ontario versus
the remainder of Canadian jurisdictions. Facilities in Ontario
reported that 8.2% of patients compared with 11.7% of non-
Ontario regions were DNR (P = .02). Within Ontario, facil-
ities reported a range of 0 to 66.7% with a DNR order (P <
.0001). Of note, a single outlier center in Quebec reported a
DNR order in 66% of patients.

Characteristics of Patients With Completed ACD
and Who Chose DNR

Advance care directive completion significantly differed in
patients who are single, have cancer, and had intradialytic
weight loss (see Table 2). A comparison of patients with
and without a DNR order is presented in Table 3. The DNR
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Figure 2. Proportion of DNR patients within dialysis facilities by regions across Canada captured in DOPPS from 2009 to 2017.
Note. Western Canada comprises British Columbia and Alberta, Prairie Provinces comprises Saskatchewan and Manitoba, Atlantic Canada comprises
Newfoundland, Nova Scotia, New Brunswick, and Prince Edward Island. DNR = Do Not Resuscitate; DOPPS = Dialysis Outcomes and Practice Patterns

Study; % = percentage.

Table I. Variations in DNR Orders Among Dialysis Facilities Across Canada Captured in DOPPS From 2009 to 2017.

DNR?
Total cohort

Variable (N = 1556) Yes (N = 156) No (N = 1398) P value
Province (frequency [% total])

British Columbia 106 (6.81) 16 (15.1) 90 (84.9)

Alberta 63 (4.05) 4 (6.3) 59 (93.7)

Saskatchewan 124 (7.97) 12 (9.7) 112 (90.3)

Manitoba 35 (2.25) 6 (17.1) 29 (82.9)

Ontario 743 (47.75) 61 (8.2) 682 (91.8)

Quebec 312 (20.05) 39 (12.5) 273 (87.5)

New Brunswick 98 (6.30) 10 (10.2) 88 (89.8)

Nova Scotia 75 (4.82) 8(10.7) 67 (89.3) .1469
Ontario versus the rest of Canada (frequency [%])

Ontario 743 (47.75) 61 (8.2) 682 (91.8)

Other 813 (52.25) 95 (11.7) 718 (88.3) .0226

Note. DNR = Do Not Resuscitate; DOPPS = Dialysis Outcomes and Practice Patterns Study. Bold indicates p < 0.05.

*Percentages calculated per row; % percentage.

patients were older (70.9 vs 62.7 years, P < .0001), white
(90% vs 78%, P = .003), and had a history of cardiac dis-
ease, stroke, or cancer. Regarding marital status, widowed
patients were more likely to be DNR, whereas patients who
were single, divorced, or separated were not. Serum phos-
phorous was lower among those with DNR, whereas serum
albumin and hemoglobin did not differ. A longer duration
of predialysis care was more common with resuscitation.

Average dialysis duration was shorter among DNR patients,
whereas number of sessions and intradialytic weight loss
were not.

ADLs, QOL, and DNR Status

We compared a broad range of ADL and iADLs among
patients with DNR orders (Figure 3). A DNR order was
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Table 2. Baseline Characteristics of Dialysis Patients With an Advanced Care Directive Captured in DOPPS From 2009 to 2017.

ACD
Total cohort
Variable (N = 1621) Yes (N = 1556) No (N = 65) P value
Age (mean [£SD]) 63.53 (+15.43) 63.60 (=15.44)  62.86 (=15.26) .7200
Sex (frequency [%]), N = 1619

Male 985 (60.80) 940 (60.40) 45 (69.23)

Female 635 (39.20) 615 (39.60) 20 (30.77) .1554
Race (frequency [%]), N = 1576

White/Caucasian 1248 (79.09) 1199 (79.04) 49 (80.33)

Black/Afro Caribbean 83 (5.26) 80 (5.27) 3 (4.92)

Asian 35 (2.22) 33 (2.18) 2 (3.28)

Aboriginal (eg, First Nation) 107 (6.78) 106 (6.99) 1 (1.64)

Other 105 (6.65) 99 (6.53) 6 (9.84) .3263
Marital status

Single/divorced/separated 466 (28.75) 451 (28.98) 15 (33.85)

Married 807 (49.78) 785 (50.45) 22 (33.85)

Widowed 234 (14.44) 227 (14.59) 7 (10.77)

Unknown 114 (7.03) 93 (5.98) 21 (32.31) <.0001
Education level (frequency [%]), N = 364

Less than 12y 120 (32.97) 117 (33.33) 3 (23.08)

High school graduate 98 (26.92) 93 (26.50) 5 (38.46)

Some college/university 71 (19.51) 70 (19.94) | (7.69)

College/university graduate 75 (20.60) 71 (20.23) 4 (30.77) 4556
Top 6 causes of ESKD (frequency [%]), N = 1564

Type ll, adult-onset type or unspecified type diabetes 543 (33.81) 522 (33.74) 21 (35.59)

Renal disease due to hypertension (no primary renal disease) 259 (16.56) 249 (16.54) 10 (16.95)

Glomerulonephritis (GN) 74 (4.73) 72 (4.78) 2 (3.39)

Polycystic kidneys, adult type (dominant) 72 (4.60) 72 (4.78) 0 (0.0

Etiology uncertain 73 (4.67) 71 (4.72) 2 (3.39)

Other 532 (34.02) 508 (33.75) 24 (40.68) .5384
Comorbidities (frequency [%])

Prior CHD/CAD, N = 1606 540 (33.64) 518 (33.75) 22 (31.43) .5075

Chronic atrial fibrillation, N = 1589 228 (14.35) 222 (14.52) 6 (10.0) 5114

Congestive heart failure, N = 1584 252 (15.91) 242 (15.87) 10 (16.95) .8542

CVA, stroke with neurological deficits, N = 1605 60 (3.74) 58 (3.75) 2 (2.33) 1.0000

CVA, stroke without neurological deficits, N = 1596 127 (7.96) 122 (7.94) 5(8.47) .8207

Dementia, N = 1589 17 (1.07) 17 (1.11) 0 (0.0) 1.0000

Cancer, N = 1610 256 (15.90) 242 (15.61) 14 (23.33) .0440
Laboratory values (mean [*=SD])

Phosphorus, mg/dL, N = 1600 5.24 (£1.69) 5.24 (=1.70) 5.05 (%= 1.65) .3949

Albumin, g/dL, N = 1599 3.46 (*=0.55) 3.46 (*£0.55) 3.47 (=0.54) .8997

Hemoglobin, g/dL, N = 1600 10.49 (£1.54) 10.49 (=1.55) 10.40 (+1.44) .6437

PTH, pg/mL, N = 1553 438.42 (£419.11)  439.8 (£421.4)  402.7 (£357.20) 5051

Ferritin, ng/dL, N = 1453 359.88 (+346.12)  361.8(+349.1)  314.7 (£264.3) 3102
Vascular access (frequency [%]), N = 1238

Native AV fistula 418 (33.76) 409 (34.25) 9 (20.45)

Synthetic graft (eg, PTFE, Goretex, Impra) 52 (4.20) 51 (4.27) 1 (2.27)

Cuffed percutaneous catheter (eg, Permcath) 737 (59.53) 703 (58.88) 34 (77.27)

Temporary catheter (eg, uncuffed catheter) 17 (1.37) 17 (1.42) —

Multiple accesses in use 14 (1.13) 14 (1.17) — 2543
Predialysis systolic BP (mean [+SD]), N = 1507 144.62 (£24.15) 144.65 (£24.14)  143.78 (£24.77) 7851
Predialysis diastolic BP (mean [=SD]), N = 1506 74.81 (=15.25) 7486 (=15.22)  73.66 (=16.01) .5553
Dialysis duration, min (mean [=SD]), N = 1472 229.78 (+29.85) 229.74 (=30.16)  226.63 (=20.63) 2784
Prescribed number of days of dialysis sessions per week (mean 3.01 (£0.39) 3.00 (+0.39) 3.07 (+0.49) 3165

[=SD]), N = 1554
Intradialytic weight loss, mL (mean [+SD]), N = 1458 20 (*+30) 20 (*+20) 20 (*+20) .0281
Normalized PCR (mean [=SD]), N = 1075 0.91 (+0.25) 0.90 (*+0.25) 0.96 (+0.24) 1651

Note. DOPPS = Dialysis Outcomes and Practice Patterns Study; ACD = advanced care directive; N = number; % = frequency; ESKD = end stage kidney
disease; CAD = coronary artery disease; CHD = coronary heart disease; PTH = parathyroid hormone; PTFE = polytetrafluoroethylene; BP = blood
pressure; DNR = Do Not Resuscitate; PCR = polymerase chain reaction; AV = arteriovenous; mm Hg = millimeters of mercury; CVA = cerebral

vascular accident. Bold indicates P < 0.05.
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Table 3. Baseline Characteristics of Dialysis Patients With a DNR order Captured in DOPPS From 2009 to 2017.

DNR
Total cohort

Variable (N = 1556) Yes (N = 156) No (N = 1398) P value
Age (mean [£SD]), N = 1553 63.56 (£15.44) 70.93 (=13.81) 62.74 (£15.40) <.0001
Sex (frequency [%])

Male 941 (60.48) 87 (55.77) 854 (60.97)

Female 615 (39.52) 69 (44.23) 546 (39.03) 2075
Race (frequency [%]), N = 517

White/Caucasian 1199 (79.04) 139 (89.68) 1060 (77.83)

Black/Afro Caribbean 80 (5.27) — 80 (5.87)

Asian 33 (2.18) 2 (1.29) 31 (2.28)

Aboriginal (eg, First Nation) 106 (6.99) 10 (6.45) 96 (7.05)

Other 99 (6.53) 4 (2.58) 95 (6.98) .0025
Marital status (frequency [%]), N = 1541

Single/divorced/separated 451 (29.27) 29 (18.71) 422 (30.45)

Married 785 (50.94) 78 (50.32) 707 (51.01)

Widowed 227 (14.73) 41 (26.45) 186 (13.42)

Unknown 78 (5.06) 7 (4.52) 71 (5.12) .0002
Education level (frequency [%]), N = 351

Less than 2y 117 (33.33) 21 (42.00) 96 (31.89)

High school graduate 93 (26.50) 11 (22.00) 83 (27.24)

Some college/University 70 (19.94) 12 (24.00) 58 (19.27)

College/University graduate 71 (20.23) 6 (12.00) 65 (21.59) 2415
Top 6 causes of ESKD (frequency [%]), N = 1506

Type Il, adult-onset type or unspecified type diabetes 533 (35.42) 59 (38.82) 474 (35.03)

Renal disease due to hypertension (no primary renal disease) 249 (16.54) 31 (20.39) 218 (l6.11)

Glomerulonephritis (GN) 72 (4.78) 2 (1.32) 70 (5.17)

Polycystic kidneys, adult type (dominant) 72 (4.78) 3(1.97) 69 (5.10)

Etiology uncertain 71 (4.72) 5(3.29) 66 (4.88)

Other 508 (33.75) 52 (34.21) 456 (33.70) .0796
Comorbidities (frequency [%])

Prior CAD, N = 1547 522 (33.74) 80 (51.95) 442 (31.73) <.0001

Chronic atrial fibrillation, N = 1529 222 (14.52) 40 (25.97) 182 (13.24) <.0001

Congestive heart failure, N = 1525 242 (15.87) 34 (22.52) 208 (15.14) .0450

Stroke with neurological deficits, N = 1545 58 (3.75) 10 (6.41) 48 (3.46) 0.1839

Stroke without neurological deficits, N = 1537 122 (7.94) 21 (13.82) 101 (7.29) .0249
Dementia, N = 1531 17 (1.11) 3(1.94) 14 (1.02) 4539
Cancer, N = 550 242 (15.61) 36 (23.08) 206 (14.78) .0257
Laboratory values (mean [+SD])
Phosphorus, mmol/L, N = 1540 1.69 (*0.55) 1.60 (*=0.46) 1.70 (=0.56) .0107
Albumin, g/dL, N = 1539 34.6 (+5.5) 34.0 (*5.7) 34.7 (+5.5) .1816
Hemoglobin, g/dL, N = 1540 104.9 (= 15.5) 104.3 (=14.2) 105.0 (=15.6) .5924

PTH, pg/mL, N = 1494 439.82 (=421.41) 427.08 (*=420.90) 441.25 (=421.60) .6963
Ferritin, ng/dL, N = 1395 361.76 (+349.06) 368.93 (+270.08) 360.97 (+356.80) .7506
Vascular access (frequency [%]), N = 1195

Native AV fistula 410 (34.31) 32 (26.67) 37 (35.16) .3560

Synthetic graft (eg, PTFE, Goretex, Impra) 51 (4.27) 54.17) 46 (4.28)

Cuffed percutaneous catheter (eg, Permcath) 703 (58.83) 81 (67.50) 622 (57.86)

Temporary catheter (eg, uncuffed catheter) 17 (1.42) | (0.83) 16 (1.49)

Multiple accesses in use 14 (1.17) | (0.83) 13 (1.21)
No. of months before dialysis that patient first saw a nephrologist (frequency [%]), N = 473

Not at all 72 (15.22) 8 (28.57) 64 (14.38) 0162

0-1 53 (11.21) 7 (25.00) 46 (10.34)

2-3 16 (3.38) I (3.57) 15 (3.37)

4-6 19 (4.02) - 19 (4.27)

>6 313 (66.17) 12 (42.86) 301 (67.64)
Predialysis systolic BP, mm Hg (mean [£SD]), N = 1448 144.65 (=24.14) 142.29 (£25.05) 144.92 (£24.03) 2129
Predialysis diastolic BP (mean [£SD]), N = 1447 74.86 (=15.22) 72.13 (£14.90) 75.16 (£15.23) .0224
Dialysis duration, min(mean [+SD]), N = 415 229.74 (+30.16) 223.65 (+£27.33) 230.41 (+30.39) 0117
Prescribed number of days of dialysis sessions per week (mean [+SD]), 3 (+0.39) 3 (+0.46) 3 (+0.38) 9322

N = 1495
Intradialytic weight loss, mL (mean [=SD]), N = 1402 20 (=30) 30 (£20) 20 (*£30) .2838

Note. DOPPS = Dialysis Outcomes and Practice Patterns Study; DNR = Do Not Resuscitate; N = number; % = frequency; ESKD = end-stage kidney disease;
CAD = coronary artery disease; PTH = parathyroid hormone; PTFE = polytetrafluoroethylene; BP = blood pressure; AV = arteriovenous; mm Hg = millimeters of mercury.

Bold indicates P < 0.05.
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Figure 3. Comparison of a DNR order versus resuscitation (no DNR) among patients requiring assistance or who are unable to

perform activities of daily living.
Note. *P < 0.05. DNR = Do Not Resuscitate; % = percentage.

associated with needing more aid in meal preparation and
doing laundry. Resuscitation was associated with needing
more aid to transfer form bed to chair, doing housework, and
managing money. Comparing QOL components from the
KDQOL (Table 4), only the mean energy level (DNR 31.7 vs
no DNR 40.6) differed (P = .02).

The Association of DNR Status With Clinical and
Patients Characteristics

The association of DNR status with patient demographics,
comorbidities, and dialysis characteristics and functional sta-
tus using multivariate models is presented in Figure 4. In a
model adjusting for demographics (age, sex, race, and marital
status; model A), only age was associated with a DNR order
with a 5% higher odds per year increase in age. In a model
including comorbidities and dialysis characteristics (model
B), cardiac disease (odds ratio [OR] = 1.83, 95% confidence
interval [CI] = 1.18-2.85), dialysis duration (OR = 0.89, 95%
CI = 0.82-0.96 per minute), and intradialytic weight gain (OR
= 1.21, 95% CI = 1.02-1.43 per liter) were associated with

DNR. In a model including ADLs/iADLs and QOL, no indi-
vidual components remained significant (model C). In a final
model including significant variables from models A and B,
age, cardiac disease, stroke, dialysis duration, and intradialytic
weight remained associated with DNR status (model D).

Discussion

In the Canadian national study of DOPPS participating facil-
ities, we found ACD completion was high among DOPPS
facilities with10% having a DNR order in place. The DNR
status differed considerably across facilities within Canada,
between Ontario and non-Ontario, and within Ontario.
Patients with a DNR order were more commonly older,
white, with cardiac comorbidities, with less or shorter predi-
alysis care compared with those with resuscitation. Patients
who were DNR reported lower energy, more difficulty with
transfers, meal preparation, household tasks, and financial
management. In a multivariate model, we identified age, car-
diac disease, stroke, dialysis duration, and intradialytic
weight gain as being associated with a DNR order.
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Table 4. Comparison of Quality of Life Measures for Patients With and Without a DNR Order.
DNR
Total cohort

Variable (mean [+SD])* (N = 1554) Yes (N = 156) No (N = 1398) P value
Symptoms, N = 405 74.38 (£ 16.10) 71.12 (£18.42) 74.88 (=15.69) 1109
Effects of kidney disease, N = 404 62.37 (£21.27) 63.73 (£21.59) 62.15 (*=21.24) .6130
Physical function, N = 385 38.05 (*£35.08) 40.2 (=40.64) 37.72 (£34.21) .6399
Physical role, N = 382 38.84 (=32.72) 36.06 (=33.45) 39.28 (£32.63) .5099
Pain, N = 392 59.44 (=31.02) 58.49 (*=29.80) 59.59 (=31.25) 8112
General health, N = 382 43.09 (*+26.69) 39.08 (£27.17) 43.68 (+26.61) .2608
Energy, N = 400 39.40 (£26.67) 31.70 (=24.32) 40.58 (*+26.85) .0238
Social function, N = 395 61.16 (=30.54) 56.67 (=31.43) 61.83 (=30.40) .2603
Emotional role, N = 38l 61.25 (+=34.68) 60.05 (+36.99) 61.44 (=34.44) .7903
Emotional well-being, N = 390 68.03 (+20.99) 67.55 (+21.20) 68.10 (=20.99) .8586
Physical health composite, N = 326 34.70 (=10.51) 34.29 (=12.53) 34.76 (=10.19) .7845
Mental health composite, N = 326 47.37 (£10.99) 46.33 (£11.51) 47.53 (£10.92) .5060

Note. DNR = Do Not Resuscitate; DOPPS = Dialysis Outcomes and Practice Patterns Study. Bold indicates P < 0.05.
*Symptoms of dialysis patients captured in the Patient Questionnaire in DOPPS from 2009 to 2017, where symptoms are calculated scale scores from the

Kidney Disease Quality of Life Instrument (KDQOL).

To our knowledge, the current study is the first to report
DNR status in a Canadian HD population. Previous studies
report a wide variation in the completion of ACD orders
and DNR status.”***?! A single-center report from the
United States reported ACD completion in 49% with non-
completion associated with younger age, men, and non-
white race. In the general Canadian population, Teixeira
et al using an online survey methodology reported that 20%
had an ACD.?* Chen et al in a single-center study reported
that an acute illness, such as an acute coronary syndrome, is
associated with a DNR order in 49% of patients with
advanced kidney disease.”” An international study of 8615
patients from the DOPPS HD cohort from 2005 reported
the presence of a DNR order in 3.8% with a wide variation
among countries (0% in Italy, 7.5% in United States,
Canada excluded).” The higher observed proportion of
DNR orders we observed may be based on cultural differ-
ences (countries may have differing values based on patient
autonomy) or an era effect as awareness of the importance
of ACDs on EOL care may be improving.” Although high,
the prevalence of ACD orders among chronic HD patients
could be further improved and may represent an actionable
quality of care measure. It remains unclear whether the
high proportion of ACD completion is limited to DOPPS
facilities in Canada and future studies should specifically
target non-DOPPS facilities.

A key barrier to ACD discussion is the limited ability
for caregivers to accurately estimate prognosis.'>'*** We
specifically examined characteristics associated with DNR
status to identify emerging risk factors that may trigger
ACD discussions. We identified 2 functional measures
(inability or requiring aid for meal preparation, laundry)
that were more common with a DNR order. Conversely,
the ability to manage finances, transfer, and do housework

was more common with resuscitation. Interestingly, despite
the multiple detailed measures recorded in the validated
KDQOL questionnaire, only lower reported mean energy
levels was more common in DNR patients. Based on our
findings, simple measures of ADL/iADLs may provide
more meaningful information than the KDQOL survey.
Ultimately, in adjusted models, no functional status mea-
sures remained significant, whereas only a shorter dialysis
duration and higher intradialytic weight gain were identi-
fied as potentially modifiable factors. Whether the identi-
fied dialysis-related factors are modifiable remains to be
determined as the shorter dialysis time/higher weight gains
may be related to worsening cardiovascular or nutritional
status as opposed to being causative. As cardiovascular
factors and age were strongly associated with a DNR order,
it can be inferred that at a minimum ACD should be dis-
cussed among patients with an advanced age, existing, or
new onset cardiovascular disease.

A large degree of variability in DNR status was noted
across provinces and within the province of Ontario. This
was surprising as many EOL values would be anticipated to
be homogeneous and consistent across Canada. The observed
variability across centers in Ontario could be attributed to
differences in patient’s characteristics such as demographics
(age, race), comorbidities (the prevalence of cardiac dis-
ease), practice patterns among facilities, or the era of data
collection. We previously demonstrated that patient and
facility characteristics are responsible for variability in the
initiation of dialysis and choice of dialysis modality.”?
Both provincial and nation-wide variability could be affected
by whether patients are cared for at academic or community
hospitals. Residents—especially early in their training—are
uncomfortable with and may avoid addressing DNR status.?’
Therefore, patients cared for at academic centers may not
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Figure 4. Multivariate models of the association of patient demographics (model A), comorbidities and dialysis characteristics
(model B), activities of daily living and quality of life (model C), and statistically significant variables from models B and C (model D)
and a DNR order.

Note. Dashed gray line represents an odds ratio of |; CAD, AF, model fit was determiend by the AIC. DNR = Do Not Resuscitate; Cl = confidence
interval; AIC = Akaike information criterion; CAD = coronary artery disease; AF = atrial fibrillation.
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have had the opportunity to discuss ACDs and EOL care.
This discomfort extends to nephrology trainees who recog-
nize the importance of training in matters of EOL care but
are less likely to receive it than teaching on the management
of distal renal tubular acidosis.”® Furthermore, individual
jurisdictions may have local champions/expertise, formal
working groups or policy-driven, continuous quality initia-
tives targeting EOL care, and documentation as a quality
metric.>” The introduction of provincial or ideally, national
EOL care plans for dialysis patients could ensure standard-
ization of care and the development of specific tools.
Innovative means of education, such as tablet devices, could
overcome potential barriers.”’

Some noteworthy limitations were present in our study.
Despite including all DOPPS facilities in Canada and multi-
ple phases of the DOPPS study, there were relatively small
numbers of DNR orders, especially between provinces, lim-
iting our multivariable modeling. We lacked information on
race, a key characteristic previously demonstrated to affect
ACD conversations.”’ Although we captured DNR status, it
may not have been dialysis-specific, ie, we were not able to
discern whether the (dis)continuation was included in the
ACD discussion. Patient characteristics, clinical informa-
tion, and functional status measures were captured cross-
sectionally and as such may not reflect the patient’s state at
actual completion of the ACD. We used an automated vari-
able reduction technique (step-wise regression) for our
adjusted models as opposed to an a priori covariate selection
strategy based on clinical relevance. As ADLs are not rou-
tinely captured in non-DOPPS facilities, generalizability
may be limited. As this was an observational study, we were
unable to determine causality.

In conclusion, in participating DOPPS facilities in
Canada, over 90% had an ACD in place with 10.0% being
DNR. Advanced age and cardiovascular disease were associ-
ated with being DNR and should serve as prompts for ACD
discussion to take place. Standardization may lead to reduc-
tions in the large degree of observed variability among dialy-
sis facilities.

Ethics Approval and Consent to Participate

This project has been approved by the Research Ethics Board at The
Ottawa Hospital, Ottawa, Canada.

Consent for Publication

All authors have given their consent for publication of this article.

Availability of Data and Materials

The data and materials are not available for this study.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support
for the research, authorship, and/or publication of this article: This
study was supported by the Ontario Renal Network/Cancer Care
Ontario.

ORCID iD

Manish M. Sood https://orcid.org/0000-0002-9146-2344

References

1. Ellwood AD, Jassal SV, Suri RS, Clark WF, Na Y, Moist LM.
Early dialysis initiation and rates and timing of withdrawal from
dialysis in Canada. Clin J Am Soc Nephrol.2013;8(2):265-270.
doi:10.2215/CJN.01000112.

2. Moist L, Fenton S, Kim J, et al. Canadian Organ Replacement
Register (CORR): reflecting the past and embracing the future.
Can J Kidney Health Dis. 2014;1:26. doi:10.1186/s40697-014-
0026-5.

3. Jassal SV, Trpeski L, Zhu N, Fenton S, Hemmelgarn B.
Changes in survival among elderly patients initiating dialysis
from 1990 to 1999. CMAJ. 2007;177(9):1033-1038. doi:10.
1503/cmaj.061765.

4. Dialysis Outcomes and Practice Patterns Study. DOPPS Practice
Monitor. Canada; 2017. https://www.dopps.org/DPM/Canada/

5. Nesrallah GE, Dixon SN, MacKinnon M, et al. Home palliative
service utilization and care trajectory among Ontario residents
dying on chronic dialysis. Can J Kidney Health Dis. 2018;5.
doi:10.1177/2054358118783761.

6. Grubbs V, Moss AH, Cohen LM, et al. A palliative approach
to dialysis care: a patient-centered transition to the end of life.
Clin J Am Soc Nephrol. 2014;9(12):2203-2209. doi:10.2215/
CJN.00650114.

7. Fissell RB, Bragg-Gresham JL, Lopes AA, et al. Factors
associated with “do not resuscitate” orders and rates of
withdrawal from hemodialysis in the international DOPPS.
Kidney Int. 2005;68(3):1282-1288. doi:10.1111/j.1523-1755.
2005.00525.x.

8. Brown MA. Planning dialysis care: you might be “sur-
prised.” Am J Kidney Dis. 2016;68(1):8-10. doi:10.1053/j.
ajkd.2016.03.002.

9. Amro OW, Ramasamy M, Strom JA, Weiner DE, Jaber BL.
Nephrologist-facilitated advance care planning for hemodialy-
sis patients: a quality improvement project. Am J Kidney Dis.
2016;68(1):103-109.

10. Song M-K, Ward SE, Fine JP, et al. Advance care planning
and end-of-life decision making in dialysis: a randomized con-
trolled trial targeting patients and their surrogates. Am J Kidney
Dis. 2015;66(5):813-822. doi:10.1053/j.ajkd.2015.05.018.

11. Davison SN. End-of-life care preferences and needs: percep-
tions of patients with chronic kidney disease. Clin J Am Soc
Nephrol. 2010;5(2):195-204. doi:10.2215/CIN.05960809.

12. O’Hare AM, Szarka J, McFarland LV, et al. Provider per-
spectives on advance care planning for patients with kidney
disease: whose job is it anyway. Clin J Am Soc Nephrol.
2016;11(5):855-866. doi:10.2215/CIN.11351015.

13. Tan VS, Garg AX, McArthur E, et al. Predicting 3-year sur-
vival in patients receiving maintenance dialysis: an external


https://orcid.org/0000-0002-9146-2344
https://www.dopps.org/DPM/Canada/

Canadian Journal of Kidney Health and Disease

14.

15.

16.

18.

19.

20.

21.

validation of iChoose kidney in Ontario, Canada. Can J Kidney
Health Dis. 2018;5:doi:10.1177/2054358118799693.

Forzley B, Chiu HHL, Djurdjev O, et al. A survey of
Canadian nephrologists assessing prognostication in end-
stage renal disease. Can J Kidney Health Dis. 2017;4. doi:10
.1177/2054358117725294.

Pisoni RL, Gillespie BW, Dickinson DM, Chen K, Kutner
MH, Wolfe RA. The Dialysis Outcomes and Practice Patterns
Study (DOPPS): design, data elements, and methodology. Am
J Kidney Dis. 2004;44(5 suppl 2):7-15. doi:10.1053/j.ajkd.
2004.08.005.

Sood MM, Rigatto C, Bueti J, et al. The role of functional sta-
tus in discharge to assisted care facilities and in-hospital death
among dialysis patients. Am J Kidney Dis. 2011;58(5):804-
812. doi:10.1053/j.ajkd.2011.06.017.

. Korevaar JC, Merkus MP, Jansen MAM, Dekker FW,

Boeschoten EW, Krediet RT. Validation of the KDQOL-SF™:
a dialysis-targeted health measure. Qual Life Res.
2002;11(5):437-447.

Rothman KJ, Greenland S, Lash TL. Modern Epidemiology. 3rd
ed. Philadelphia, PA: Lippincott Williams & Wilkins; 2008.
Harrell FE. Multivariable modeling strategies. In: Regression
Modeling Strategies: With Applications to Linear Models,
Logistic and Ordinal Regression, and Survival Analysis.
Cham, Switzerland: Springer International Publishing; 2015:
63-102.

Chen JLT, Sosnov J, Lessard D, Yarzebski J, Gore J, Goldberg
R. Use of do-not-resuscitate orders in patients with kidney dis-
ease hospitalized with acute myocardial infarction. 4m J Kidney
Dis. 2007;49(1):83-90. doi:10.1053/j.ajkd.2006.10.003.

Feely MA, Hildebrandt D, Edakkanambeth Varayil J, Mueller
PS. Prevalence and contents of advance directives of patients
with ESRD receiving dialysis. Clin J Am Soc Nephrol. 2016;
11(12):2204-2209. doi:10.2215/CIN.12131115.

22.

23.

24.

25.

26.

27.

28.

29.

Teixeira AA, Hanvey L, Tayler C, Barwich D, Baxter S,
Heyland DK. What do Canadians think of advanced care plan-
ning? findings from an online opinion poll. BMJ Support Palliat
Care. 2015;5(1):40-47. doi:10.1136/bmjspcare-2013-000473.
Davison SN, Levin A, Moss AH, et al. Executive summary
of the KDIGO Controversies Conference on Supportive Care
in Chronic Kidney Disease: developing a roadmap to improv-
ing quality care. Kidney Int. 2015;88(3):447-459. doi:10.1038/
ki.2015.110.

Sellars M, Clayton JM, Morton RL, et al. An interview study of
patient and caregiver perspectives on advance care planning in
ESRD. Am J Kidney Dis. 2018;71(2):216-224. doi:10.1053/j.
ajkd.2017.07.021.

Sood MM, Tangri N, Hiebert B, et al. Geographic and facility-
level variation in the use of peritoneal dialysis in Canada: a
cohort study. CMAJ Open. 2014;2(1):E36-E44. doi:10.9778/
cmajo.20130050.

Sood MM, Manns B, Dart A, et al. Variation in the level of
eGFR at dialysis initiation across dialysis facilities and geo-
graphic regions. Clin J Am Soc Nephrol. 2014;9(10):1747-
1756. doi:10.2215/CIN.12321213.

Gorman TE, Ahern SP, Wiseman J, Skrobik Y. Residents’
end-of-life decision making with adult hospitalized patients:
a review of the literature. Acad Med. 2005;80(7):622-633.
doi:10.1097/00001888-200507000-00004.

Holley JL, Carmody SS, Moss AH, Sullivan AM, Cohen LM,
Block SD, Arnold RM. The need for end-of-life care training
in nephrology: national survey results of nephrology fellows.
Am J Kidney Dis. 2003;42(4):813-820. doi:10.1016/s0272-
6386(03)00868-0.

Schick-Makaroff K, Molzahn A. Brief communication: patient
satisfaction with the use of tablet computers: a pilot study in
two outpatient home dialysis clinics. Can J Kidney Health Dis.
2014;1:22. doi:10.1186/s40697-014-0022-9.



