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ABSTRACT

Background. Cardiovascular disease (CVD) is a major contrib-
utor to morbidity and mortality in people on hemodialysis
(HD). Cardiovascular outcomes are reported infrequently and
inconsistently across trials in HD. This study aimed to identify
the priorities of patients/caregivers and health professionals
(HPs) for CVD outcomes to be incorporated into a core out-
come set reported in all HD trials.

Methods. In an international online survey, participants rated

determined using a best-worst scale. Likert means, medians
and proportions and best-worst preference scores were calcu-
lated for each outcome. Comments were thematically analyzed.
Results. Participants included 127 (19%) patients/caregivers
and 549 (81%) HPs from 53 countries, of whom 530 (78%)
completed the survey in English and 146 (22%) in Chinese. All
but one cardiovascular outcome (‘valve replacement’) was rated
as critically important (Likert 7-9) by all participants; ‘sudden
cardiac death’, ‘heart attack’, ‘stroke’ and ‘heart failure’ were all

the absolute importance of 10 cardiovascular outcomes (derived
from a systematic review) on a 9-point Likert scale, with 7-9
being critically important. The relative importance was

rated at the top by patients/caregivers (median Likert score 9).
Patients/caregivers ranked the same four outcomes as the most
important outcomes with mean preference scores of 6.2 (95%
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confidence interval 4.8-7.5), 5.9 (4.6-7.2), 5.3 (4.0-6.6) and 4.9
(3.6-6.3), respectively. The same four outcomes were ranked
most highly by HPs. We identified five themes underpinning
the prioritization of outcomes: ‘clinical equipoise and potential
for intervention’, ‘specific or attributable to HD’, ‘severity or im-
pact on the quality of life’, ‘strengthen knowledge and educa-
tion’, and ‘inextricably linked burden and risk’.

Conclusions. Patients and HPs believe that all cardiovascular
outcomes are of critical importance but consistently identify
sudden cardiac death, myocardial infarction, stroke and heart
failure as the most important outcomes to be measured in all
HD trials.

Keywords: cardiovascular, myocardial infarction, outcomes,
sudden cardiac death

INTRODUCTION

People on hemodialysis (HD) have a risk of cardiovascular
death 20 times greater than that found in the general population
[1]. Cardiovascular death accounts for nearly 50% of mortality
in the HD population [1, 2]. There is a high prevalence of car-
diovascular risk factors in people on HD, including hyperten-
sion and diabetes mellitus [3, 4] as well as fluid and electrolyte
imbalance, metabolic bone disease, uremic toxins and persistent
inflammation [5, 6]. Cardiovascular disease (CVD) is a substan-
tial contributor to morbidity and impaired quality of life in
patients on HD. However, patients with kidney failure are often
excluded from cardiovascular trials [7] and the majority of
interventions that have been studied in this population have not
been found to improve cardiovascular mortality [8-10].

Cardiovascular outcomes are reported in only 12% of all tri-
als in HD and have used >47 different measures that are
assessed at many different time points [11]. The relevance and
importance of these outcomes to patients and clinicians remain
unknown [12]. These limitations make decisions regarding the
management of CVD in people on HD challenging and thus
highlight the need for consistent reporting of outcomes across
trials.

The  Standardized  Outcomes in  Nephrology-
Hemodialysis (SONG-HD) initiative has established CVD as
a core outcome domain for clinical trials in HD (as well as
mortality, vascular access and fatigue) [11, 13, 14]. We per-
formed this study to assess the absolute and relative impor-
tance of a range of cardiovascular outcomes based on the
shared priorities of patients, caregivers, clinicians, research-
ers, policy- makers and relevant stakeholders. Our goal was
to determine a core set of cardiovascular outcomes that
should be reported in all HD trials.

MATERIALS AND METHODS
Study design

We conducted an international online survey to assess the
absolute and relative importance of cardiovascular outcomes
for use in all HD trials. The survey was administered online and
was available in English and Chinese languages.
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Outcome inclusion

We identified cardiovascular outcomes based on a system-
atic review of cardiovascular outcomes reported in contempo-
rary trials [12]. Composite outcomes were excluded from the
survey but were deconstructed into respective components.
Surrogate cardiovascular outcomes (e.g. left ventricular mass)
and biomarkers (e.g. troponin) were not included, as they are
unlikely to be meaningful to patients, may not be validated in
this population and may not automatically translate into health
benefits [15]. The selection of outcomes was further informed
by comments on the topic of CVD in HD from patients and
caregivers in a previously published international Delphi survey
[14], as well as from discussions among the Expert Working
Group [16]. Ten outcomes were included in the survey and
were accompanied by a plain language definition
(Supplementary data, Box 1).

Survey

The survey was translated into Chinese by a professional
translator and cross-checked by a bilingual health professional
(HP) to ensure the true meaning was interpreted. The survey
was piloted on six participants in each language and included
patients, caregivers and healthcare professionals.

The absolute importance of each cardiovascular outcome
was assessed using a Likert scale, where each outcome was
scored from 1 to 9 (Item S1). A score of 7-9 indicated that the
outcome was of ‘critical importance’, 4-6 indicated ‘important
but not critical and 1-3 indicated ‘limited importance’.
Participants were given an option to choose ‘uncertain’ and
could provide additional comments. To ascertain the relative
importance of outcomes, a best-worst scale (BWS) survey was
used. Each participant was presented with five choice sets each
consisting of 5 of the 10 outcomes that were varied across the
choice sets. For each choice set, participants were asked to
choose which was the most and which was the least important
outcome. The combination of outcomes across the choice sets
was determined using a balanced incomplete block design [17].
The BWS is a preference elicitation method based on the theory
underpinning discrete choice experiments but involves less cog-
nitive burden and provides better discrimination between out-
comes than the Likert scale and greater information retrieval
[18-20]. The survey was completed from October 2016 to
December 2018 using LimeSurvey.

Participant recruitment

Adult patients >18 years of age, caregivers/family members,
nephrologists, cardiologists, allied health members, policy-
makers, researchers and industry representatives with interest
or experience in HD were eligible to participate in this survey.
To ensure broad representation, multiple recruitment strategies
were used. Patients and caregivers were invited via the SONG
Initiative database and patient organizations worldwide were
invited using standardized invitation fliers and via opt-in
snowball sampling, which included the use of social media. HPs
were recruited through professional organizations via standard-
ized e-mail invitations or newsletters to their membership list,
investigator networks and via the SONG database. Participants
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registered their e-mail on the SONG website to receive an e-
mail invitation with a unique survey link. All participants pro-
vided informed consent. This study was approved by the ethics
board of the University of Sydney (2015-228).

Data analysis

For each cardiovascular outcome the absolute importance
was assessed by calculating the mean, median and proportion
of participants who rated the outcome as critically important
(scores of 7-9 on the Likert scale). The relative importance was
determined using a multinomial logistic regression model and
expressed as a mean relative importance score determined from
the regression coefficients for each outcome. As the regression
coefficients have the same underlying scale, preference scores
can be adjusted to any convenient scale to aid interpretation.
Absolute importance scores were calculated separately for
patients/caregivers and HPs, while relative importance scores
were calculated using interaction terms in the regression model.
Mean differences in absolute (Likert) and relative (BWS) im-
portance scores between stakeholder groups and respective 95%
confidence intervals (CIs) were calculated. The software pack-
ages Excel (version 16.0; Microsoft, Redmond, WA, USA),
Stata/SE version 14.0 (StataCorp, College Station, TX, USA)
and NLOGIT version 6 (Econometric Software, Plainview, NY,
USA) were used to analyze the data.

All free-text comments from the survey responses were
extracted. Comments in Chinese were translated by two inde-
pendent translators and all comments were imported into
HyperRESEARCH software (version 3.7; ResearchWare,
Randolph, MA, USA). Using thematic analysis, investigator
E.O. conducted line-by-line coding of the text to inductively
identify themes that reflected the reasons for their prioritiza-
tion. The thematic analysis was cross-checked by a second in-
vestigator (A.T.).

RESULTS

In total, 676 participants completed the survey: 127 (19%) were
patients/caregivers (112 patients and 15 caregivers) and 549
(81%) were healthcare professionals; the majority were nephrol-
ogists (63%). The majority of participants completed the survey
in English [530 (78.4%)] with 146 (21.6%) completing the
Chinese survey. The characteristics of patients/caregivers and
HPs are shown in Tables 1 and 2, respectively. Of the total co-
hort, 315 (46.6%) were male. Participants were from 53 coun-
tries with the majority from China (26%), Europe (23%) and
Australia/New Zealand (19%). The majority (78%) of the pa-
tient/caregiver participants had experienced a cardiovascular
event.

Absolute importance

All cardiovascular outcomes were considered critically im-
portant (7-9 on the Likert scale) by patients/caregivers and
HPs, with mean scores >7, with the exception of ‘valve replace-
ment’, which was given a mean absolute importance score of
6.8 (95% CI 6.7-7.0) by HPs. Based on mean scores, the top
three highest-rated outcomes by all participants were ‘heart at-
tack’ [8.34 (95% CI 8.24-8.43)], ‘sudden cardiac death’ [8.34
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(95% CI 8.29-8.40)], and ‘heart failure’ [8.24 (95% CI 8.15-
8.33)]. The three outcomes rated highest by patients/caregivers,
based on mean scores, were ‘heart attack’ [8.25 (95% CI 8.04-
8.48)], ‘stroke’ [8.18 (95% CI 7.93-8.43)] and ‘heart failure’
[8.15 (95% CI 7.95-8.35)] (Table 3). For HPs, the top three out-
comes were ‘sudden cardiac death’ [8.41 (95% CI 8.29-8.52)],
‘myocardial infarction’” (MI) [8.35 (95% CI 8.24-8.50)] and
‘heart failure’ [8.26 (95% CI 8.16-8.37)] (Table 3). All four of
these outcomes were rated as critically important (Likert scores
7-9) by >87% of both patients/caregivers and HPs (Figure 1).

Relative importance

Patients/caregivers ranked ‘sudden cardiac death’, ‘heart at-
tack, ‘stroke’ and ‘heart failure’ as the most important outcomes
with mean preference scores of 6.2 (95% CI 4.8-7.5), 5.9 (4.6-
7.2), 5.3 (4.0-.6) and 4.9 (3.6-6.3), respectively (Figure 2). The
ClIs for the top four outcomes overlapped, suggesting little or no
difference in relative importance. HPs ranked the same four
outcomes as most important and again with similar relative im-
portance with the exception of ‘sudden cardiac death’, which
was ranked as the most important outcome with a mean impor-
tance score of 9.0 (95% CI 8.7-9.3) (Table 3). The least impor-
tant outcome to patients/caregivers was ‘angina’, with a mean
preference score of 1 (95% CI —0.32-2.32), and for HPs it was
the reference outcome ‘valve replacement’, with a mean prefer-
ence score of 1.53.

Subgroup analysis

The mean differences in absolute importance scores between
patients/caregivers and HPs for the four highest-rated outcomes
‘sudden cardiac death’, ‘heart attack’, ‘stroke’ and ‘heart failure’
were similar (P > 0.05). There were too few Chinese patients/
caregivers to enable us to perform reliable subgroup analysis be-
tween the patient/caregiver groups by language. However, differ-
ences in importance scores between English- and Chinese-
language surveys were evident in the HP group (Figure 3). The
top four most important outcomes for both English- and
Chinese-language participants were ‘sudden cardiac death’,
‘heart failure’, ‘heart attack’ and ‘stroke’. However, for Chinese-
language participants, there was little or no difference in the rela-
tive importance of ‘stroke’” and the next most important, ‘clots/
thrombosis’. In contrast, for English-language participants, there
was a clear difference between the relative importance of stroke
and the next most important outcome, revascularization.
Differences in absolute mean scores were evident for all out-
comes (P < 0.05) with the exception of ‘sudden cardiac death’
and ‘peripheral vascular disease’ (PVD) (P > 0.05). The relative
preferences for English- and Chinese-language participants were
generally similar (Figure 3), with the exception of ‘stroke’ and
‘PVD’, both of which were considered less important by HPs
who completed the survey in Chinese (P < 0.05).

Themes

Free-text comments relating to the outcomes were provided
by 33 participants in the English survey and 11 Chinese partici-
pants. From the free-text comments, we identified five themes
underpinning the prioritization of outcomes: ‘clinical equipoise
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Table 1. Characteristics of patients and caregivers [N = 127 (19%)]

Characteristics

Characteristics

Participant type and language survey

Patient
English 105 (82.7)
Chinese 7 (5.5)
Caregiver/family member
English 9(7.1)
Chinese 6 (4.7)
Gender®
Male 58 (45.7)
Female 67 (52.8)
Age group (years)®
18-30 7 (5.6)
31-40 16 (12.8)
41-50 19 (15.2)
51-60 26 (20.8)
61-70 43 (34.4)
71-80 12 (9.6)
>80 2 (1.6)
Country
Australia 42 (33.6)
UK 22 (17.6)
USA 22 (17.6)
China 13 (10.4)
Canada 9(7.2)
New Zealand 9(7.2)
Denmark 6 (4.8)
India 1(0.8)
Spain 1(0.8)
Marital status
Single 14 (13.2)
Married 67 (63.2)
Living with partner/de facto 7 (6.6)
Partner (not living with) 4(3.8)
Widowed 7 (6.6)
Divorced 5(4.7)
Separated 2(1.9)

Employment status

Full time 22 (19.3)
Part time/casual 26 (22.8)
Student 3(2.6)
Not employed 4(3.5)
Retired 50 (43.9)
Other 9(7.9)
Education
Did not complete high school 17 (14.6)
High school graduate 14 (12.1)
Professional certificate/diploma 22 (19.0)
Undergraduate degree 39 (33.6)
Postgraduate degree 24 (20.7)
Experience of CVDP
None 46 (36.8)
Abnormal heart rhythm 30 (24.0)
Thrombosis 18 (14.4)
Angina 17 (13.6)
Other 13 (10.4)
Heart bypass or stent 11 (8.8)
PVD 8 (6.4)
Heart attack 7 (5.6)
Heart failure 5 (4.0)
Stroke 3(2.4)
Heart valve replacement 3(2.4)
Cardiac arrest 1(0.8)

*Total numbers do not add up to the total number of participants due to undisclosed responses.
®More than 1 CVD event experienced by individual patients, 116 events experienced by 99 patients/caregivers.

and potential for intervention’, ‘specific or attributable to HD’,
‘the severity or impact on the quality of life’, ‘strengthen knowl-
edge and education’ and ‘inextricably linked burden and
risk’. Additional comments representative of each theme are
provided in Supplementary data, Table S1.

Clinical equipoise and potential for intervention

Both professionals and patients believed that outcomes with
the potential for intervention were more important: T've rated
higher for conditions where intervention could save a life or
prevent serious incapacity’ (HP). HPs felt that outcomes with
clinical equipoise should be prioritized for research: ‘T would
have rated arrhythmia higher if I could, particularly atrial fibril-
lation, as this is a significant area of equipoise’ (HP). Patients
considered the ability to control the outcome with lifestyle in-
tervention: ‘the heart is a problem but with controlled food
there is a better outcome that is more affordable’ (patient).

Specific or attributable to HD

Outcomes specific to patients on HD were deemed to be par-
ticularly important: T chose sudden cardiac death as I believe it is

1764

a particular problem in dialysis patients’ (patient). Patients and
HPs noted that patients on dialysis and also the transplant wait-
ing list were particularly vulnerable since a cardiovascular event
may prevent access to transplantation: ‘outcomes that affect suit-
ability for transplantation are of critical importance’ (HP). This
was also reinforced by patients/caregivers: ‘we are put on hold on
the transplant list until the heart issues are fixed’ (caregiver).
Some indicated that cardiovascular outcomes may present differ-
ently in people on HD: ‘traditional cardiac vessel occlusion is not
the issue in most cases’ (HP). Participants considered that out-
comes directly attributable to HD were of critical importance and
needed to be recognized: ‘T believe the heart damage and other
side effects of dialysis are not only preventable, but severely un-
derstated’ (patient). They also considered the increased risk of
CVD associated with medications prescribed for patients on dial-
ysis: ‘for dialysis patients, heart disease [because of medication] is
something we have to deal with’ (patient/caregiver).

Severity or impact on quality of life

Participants believed that outcomes that had a debilitating
and broader impact on quality of life were important. One

E. O’Lone et al.
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Table 2. Characteristics of HPs [N = 549 (81.2%)]

Characteristics Characteristics
Language of survey Number of trials as investigator
English 416 (75.8) 0 232 (43.0)
Chinese 133 (24.2) 1-5 219 (40.6)
6-10 50 (9.3)
Gender 11-15 11 (2.0)
Male 257 (46.8) >15 27 (5.0)
Female 292 (53.2)
Participant type
Age group (years) Nephrologist 348 (63.4)
18-30 38 (6.9) Nurse 105 (19.1)
31-40 130 (23.7) Researcher 32 (5.8)
41-50 176 (32.1) Physician (other, e.g. psychiatrist) 22 (4.0)
51-60 152 (27.7) Nephrologist in training 16 (2.9)
61-70 43 (7.8) Other 14 (2.6)
71-80 10 (1.8) Surgeon 7 (1.3)
Dietician 7 (1.3)
Country Policymaker 7 (1.3)
China 164 (29.9) Social worker 5(0.9)
Australia 85 (15.5) Pharmacist 5(0.9)
Other European countries 71 (12.9) Cardiologist 4(0.7)
UK 44 (8.0) Psychologist 4(0.7)
USA 39 (7.1) Industry/private sector 3 (0.5)
Canada 31 (5.6) Radiologist 2 (0.4)
New Zealand 18 (3.3)
South America 17 (3.1) Experience with HD (years)®
Other Asian countries 17 (3.1) <10 194 (35.3)
India 16 (2.9) 11-20 187 (34.1)
Malaysia 16 (2.9) 21-30 97 (17.7)
Middle East and Russia 14 (2.6) >30 61 (11.1)
Poland 12 (2.2)
Africa 5(0.9) Other roles®
Government, policy making 77 (14.0)
Funding (government, charity) 63 (11.5)
Clinical practice guidelines 1(0.2)

“Total numbers do not add up to the total number of participants due to undisclosed responses.

[ Critically important [T] Important
[ Limited importance

Heart failure [T]
Heart attack ] [ 1
Stroke . .I
Clots - -I
Sudden cardiac death . -I
PVD [T
Revascularization [ ] [ 1
Valve replacement [[ ] |
Angina [[ ] [ 1]
Arrhythmia [ ] |

100% 5(;% 0% 5(;% 106%

Health professionals Patients and carers

FIGURE 1: Absolute importance: proportion of patients/caregivers (right) and HPs (left) considering outcomes as critically important, impor-
tant or of limited importance. Critically important (black), 7-9 points on Likert scale; important (dark gray), 4-6 points on Likert scale; limited
importance (light gray), 1-3 points on Likert scale.
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Table 3. Summary of importance scores for patients/caregivers and HPs

Outcomes Median Mean Mean difference  Proportion (%) critically important Mean
Likert score Likert score Likert score (Likert score 7-9) BWS score
Patients/caregivers HPs Patients/caregivers HPs P-value S Patients/
caregivers
Sudden cardiac death 9 9 8.1 84 —03 0.03 87.9 93.1 6.2 9.0
Heart attack 9 9 8.3 84 —0.1 0.45 90.3 94.4 5.9 7.7
Stroke 9 9 8.2 8.1 0.1 0.64 89.9 89.6 53 6.0
Heart failure 9 9 8.2 83 —0.1 0.34 93.2 93.5 49 6.8
Thrombosis 8 8 7.9 7.7 0.2 0.13 88.4 83.4 3.3 3.6
Valve replacement 8 7 7.4 6.8 0.6 <0.001 735 59.8 3.0 1.5
Revascularization 8 8 7.6 7.6 0.0 0.99 74.0 81.3 3.0 4.0
PVD 8 8 7.5 7.3 0.1 0.34 76.9 74.5 1.8 2.3
Arrhythmia 7 8 V2 76 —03 0.02 67.0 81.2 13 3.4
Angina 7 8 7.2 74 —02 0.2 72.1 73.4 1.0 2.8

Sudden cardiac arrest ———H
Heart attack —:_,_
Stroke [IE—
Heart failure —1~H

Clots

Valve replacement
Revascularization
PVD

Arrhythmia [ Patients/caregivers
[ Health professionals

Angina e

1 1 1 1 1 1 1 ]

1 2 3 4 5 6 7 8 9
Mean importance score (BWS)

FIGURE 2: Mean relative importance scores of patients/caregivers and HPs based on the BWS. Ordered by the mean preference scores of
patients/caregivers (bars with 95% Cls). Bars represent the mean preference score with 95% CIL.

Sudden cardiac arrest [
Heartfailure | =

Heart attack
Stroke

Revascularization
Arrhythmia

Clots

PVD

[ Health professionals - English

Angina
[ Health professionals - Chinese

Valve replacement

1 1 1 1 1 1 1

1 2 3 4 5 6 7 8 9
Mean importance score (BWS)

FIGURE 3: Mean relative importance scores of HPs by survey language based on the BWS. Bars represent the mean preference score with
95% CI.

patient stated that their experience of multiple cardiovascular  prioritized the outcomes based on the impact they observed or
events while on dialysis continued to ‘greatly impact on my life  believed it had on the patients: T used my sense as to how much
with good kidney function [following transplant]’. Some HPs  patients tend to be impacted by each outcome and how
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frequently we see each outcome in patients on HD in prioritiz-
ing between outcomes’.

Strengthen knowledge and education

Patients and HPs prioritized outcomes based on the consid-
eration of knowledge and education about specific cardiovascu-
lar outcomes in HD: ‘cardiovascular pathology as a long term
disease requires both patients and medical team continuous ed-
ucation’ (HP). Patients believed that some CVD outcomes were
missed or overlooked: ‘left ventricular hypertrophy is often for-
gotten by HPs and leads to complications for patients in dialy-
sis’ (patient/caregiver). Patients wanted to highlight the need
for education regarding CVD so they could gain control and
employ self-management: ‘it is important to educate the
patients. If the patient knows what is going on with their body,
they can manage to prevent unnecessary complications’ (pa-
tient/caregiver).

Inextricably linked burden and risk,

HPs often prioritized outcomes that were highly prevalent in
the HD population: ‘my view of importance was influenced in
part by frequency’ (HPs). Participants agreed that cardiovascu-
lar outcomes were critical: ‘all are important and matter, both
independently and as variables within the sphere of each other’
(HP) and that ‘in many cases they [outcomes] cannot be arbi-
trarily separated’ (HP). Patients expressed similar concerns re-
garding the importance of all outcomes: ‘[it is] very difficult to
choose what is the most important and in need of the most
study. . .It would seem that we need to know more about this
cardiac problem so that we can find ways to prevent this devas-
tating problem’ (patient).

DISCUSSION

All cardiovascular outcomes were judged as critically important
by stakeholders. Prioritization was given to sudden cardiac
death, heart attack, heart failure and stroke by patients/care-
givers and HPs, and these outcomes were consistently the most
important across both survey languages. Prioritization of out-
comes was also consistent based on the Likert scale and the
BWS. Participants prioritized outcomes for many practical rea-
sons and selected outcomes because of their prevalence in HD
patients or perceived causation by HD. Participants also wanted
to ensure that outcomes that had the most impact on quality of
life and the highest likelihood of improvement from interven-
tions were ranked most highly.

Sudden cardiac death and MI were highly prioritized out-
comes by all stakeholders. Other studies that have focused on
patient preference elicitation, albeit in the general population,
have prioritized similar outcomes [21]. Interestingly, partici-
pants in this general population study added that when patients
are involved in outcome selection and trial design, they are
more likely to comply with the intervention [21]. Sudden car-
diac death was ranked highest by all stakeholders, which aligns
with the disproportionately high rate of sudden cardiac death in
the HD population [22-24]. There are a number of risk factors
specific to people on HD that influence the high prevalence,

Cardiovascular outcomes for use in HD trials

namely large and regular shifts in fluid and electrolytes and a
high prevalence, of left ventricular hypertrophy and vascular
calcification [25]. The patterns of arrhythmias in HD patients
differ from those in the general population and it is likely that
the pathophysiology of sudden cardiac death is also different in
HD [24]. It is possible that a number of participants had wit-
nessed an acute CVD event or potentially a sudden cardiac
death in the dialysis unit. There is no research specific to dialy-
sis units to determine what effect these experiences might have
on the attitudes of patients or HPs toward this outcome.
Nonetheless, there are a number of psychological sequelae after
witnessing an unsuccessful resuscitation attempt [26] and these
sequelae are likely to affect the relative priority placed on certain
outcomes such as sudden cardiac death.

Heart failure and MI were similarly important to all stake-
holders in this survey. Heart failure is clinically difficult to de-
fine in the dialysis population, as symptoms often overlap with
those due to excess extracellular fluid as opposed to cardiac dys-
function per se. The cause of heart failure can be multifactorial
but is often secondary to ischemic heart disease. Both heart fail-
ure and MI have far-reaching consequences on quality of life
and survival [27]. All-cause mortality of dialysis patients with
acute MI at 2 years is 58%, and this is 20% higher than in people
with end-stage kidney disease with no acute MI [28]. The inci-
dence and mortality rates after an acute MI event in the HD
population exceed that of the general population by >20 times
[29]. There is increasing evidence that prevention, diagnosis
and treatment of MI in the HD population are inferior to that
found in the general population, resulting in poorer short-term
and long-term prognosis [30-32]. Furthermore, HD patients
are often excluded from large-scale trials of primary and sec-
ondary prevention therapies for ischemic heart disease [7, 33].

This large international survey included respondents from
53 different countries and involved a broad spectrum of stake-
holders, including a large number of patients and caregivers.
Using the Likert scale and BWS allowed us to determine abso-
lute importance as well as prioritization of the outcomes relative
to each other. Prioritization is necessary to ensure that the most
important and relevant outcomes are incorporated into a core
outcome set. We were able to translate the survey into only one
language other than English due to resource limitations, which
may have led to ascertainment bias, but the participants were
from a large number of countries covering a broad geographic
and socioeconomic range. The survey was administered online
to ensure efficient dissemination and to minimize data transfer
errors; however, we recognize this restricted participation to
those with access to the internet and computer literacy.

The results of this survey will contribute to our initiative to
develop core outcome measures for CVD for use in trials of
people on HD. Utilizing this survey will ensure that the core
outcome set is representative of the shared priorities of patients,
caregivers, clinicians, researchers, policymakers and relevant
stakeholders. After achieving consensus on the use of these core
outcomes, it will be necessary to develop definitions that are
valid for the HD population to ensure that trialists are able to
report the outcomes consistently following an agreed standard-
ized approach.
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Supplementary data are available at ndt online.
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ABSTRACT

Background. Secondary hyperparathyroidism (sHPT), a com-
mon complication of chronic kidney disease, is characterized by
elevated serum parathyroid hormone (PTH). Etelcalcetide is an
intravenous calcimimetic that increases sensitivity of the
calcium-sensing receptor to calcium and decreases PTH
secretion. This open-label extension (OLE) trial evaluated the
long-term effects of etelcalcetide for sHPT treatment in patients
receiving hemodialysis.

© The Author(s) 2019. Published by Oxford University Press on behalf of ERA-EDTA.

Methods. This 52-week, multicenter, single-arm OLE enrolled
patients from three parent trials: two randomized, double-blind,
placebo-controlled trials and one open-label, single-arm, ‘switch’
study from cinacalcet to etelcalcetide. The primary endpoint was
to investigate the nature, frequency, severity and relation to treat-
ment of all adverse events (AEs) reported throughout the trial.
Secondary endpoints included the proportion of patients with
>30% reduction from baseline in PTH and the percentage
change from baseline in PTH, albumin-corrected calcium (Ca),
phosphate (P) and the calcium-phosphate product (Ca x P).
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