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Abstract

Objective: To systematically characterize interventions and effectiveness of palliative care for advanced heart
failure (HF) patients.
Background: Patients with advanced heart failure experience a high burden of distressing symptoms and
diminished quality of life. Palliative care expertise with symptom management and healthcare decision-making
benefits HF patients.
Methods: A systematic PubMed search was conducted from inception to June 2016 for studies of palliative care
interventions for HF patients. Studies of humans with a HF diagnosis who underwent a palliative care inter-
vention were included. Data were extracted on study design, participant characteristics, intervention compo-
nents, and in three groups of outcomes: patient-centered outcomes, quality-of-death outcomes, and resource
utilization. Study characteristics were examined to determine if meta-analysis was possible.
Results: The fifteen identified studies varied in design (prospective, n = 10; retrospective, n = 5). Studies en-
rolled older patients, but greater variability was found for race, sex, and marital status. A majority of studies
measuring patient-centered outcomes demonstrated improvements including quality of life and satisfaction.
Quality-of-death outcomes were mixed with a majority of studies reporting clarification of care preferences, but
less improvement in death at home and hospice enrollment. A meta-analysis in three studies found that home-
based palliative care consults in HF patients lower the risk of rehospitalization by 42% (RR = 0.58; 95%
Confidence Interval 0.44, 0.77).
Discussion: Available evidence suggests that home and team-based palliative interventions for HF patients
improve patient-centered outcomes, documentation of preferences, and utilization. Increased high quality
studies will aid the determination of the most effective palliative care approaches for the HF population.
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Introduction

Advances in diagnostic, pathophysiological, and
pharmacological understanding of heart failure (HF)

treatments have led to significant improvements in survival.1

However, HF incidence and prevalence are increasing, with

HF now affecting more than 5 million Americans.2 By age
40, the lifetime risk of developing HF is 1 in 5.2 This trans-
lates into extensive morbidity for patients and cost to the
healthcare system, with more than a million HF hospital
discharges in 20102 and an estimated cost of $32 billion in
2013.2 The American Heart Association projects that by
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2030, greater than 8 million Americans will have HF, which
will increase the total annual HF cost to $69.8 billion.3 In
addition, death rates remain high; *50% of people diag-
nosed with HF will die within five years,1,2 and roughly 5% of
patients have end-stage disease that is refractory to medical
therapies.4

Care of the HF patient is complex. This care is impacted
by a multitude of physical, cognitive, social, and environ-
mental factors.5 Disease stage also influences the direction
of care. In early HF, medical devices, such as pacemakers
and implantable cardioverter defibrillator, are considered
beneficial and desired by patients, but this may decline with
disease progression.6 As HF progresses to the end stage,
management of physical, emotional, and spiritual symptoms
and advance care planning become the focus of care. Pa-
tients with end-stage HF report a high symptom burden,
including pain, fatigue, dyspnea, depression,7 edema, in-
somnia, anxiety, anorexia,8 confusion,9 and a poor overall
quality of life.10 Prognosis, however, is unpredictable and
patients’ preferences for care, including quality versus
quantity of life, vary.11 As a result, a patient-centered ap-
proach to advance care planning is imperative. However,
recent research indicates a lack of adequate personalized
education and communication about HF care.6 Considering
the complexity of HF care, importance of patient-centered
care planning, and lack of communication about treatment
options, the utility of palliative care in HF management is
fitting.6

Studies have demonstrated that the symptom burden as-
sociated with HF is comparable to or exceeds that of cancer
patients.12 Like cancer, HF’s high symptom burden in-
cludes emotional, spiritual, and caregiver stress as well as
uncertain prognosis. Studies of palliative care teams in
cancer populations have shown numerous benefits, such as
improved quality of life, mood, survival,13 pain, and anxi-
ety.14 Palliative care has also been shown to decrease
costs,15 minimize hospitalizations,13,16–19 and improve pa-
tient satisfaction in a variety of populations.20–25 The ap-
propriateness of palliative care and the potential benefit to
patients with advanced HF has been recognized by the
American Heart Association (AHA) and the Heart Failure
Society of America. However, despite consensus panels
and guidelines26,27 advocating for the delivery of pallia-
tive care concurrent with life-prolonging HF care, and a
recent statement from the AHA recommending referral to
palliative care for patients with advanced HF,28 there is
little consensus regarding specific practices. A systematic
review of the impact of palliative care interventions on
system process measures and health outcomes in the HF
population could drive the design of effective practice
recommendations.

It may be hypothesized that including a palliative approach
alongside disease-modifying treatment in HF will improve
symptom control, leading to decreased hospital admissions,
improved mortality, and reduced healthcare costs. The pur-
pose of this article is to summarize the available evidence for
palliative care interventions in the HF population and to
identify the specific practices that are the most effective in
improving patient-centered outcomes, quality of death, and
resource utilization. A secondary objective was to examine
the available information on demographic and social vari-
ability in the available literature.

Methods

Search methodology

A systematic search of the PubMed database for peer-
reviewed English language articles published from inception to
June 17, 2016 was conducted by searching for papers that in-
cluded both an HF term and a palliative care term [see Sup-
plementary Appendix SA1(Supplementary Data are available
online at www.liebertpub.com/jpm) for search string]. Titles
were reviewed by two authors (M.A.R., M.S.D.), and abstracts
meeting eligibility criteria were included for full text review by
four authors (M.A.R., L.M.S., M.S.D., J.L.R.). Reference lists
were manually searched for additional relevant articles.

Eligibility criteria

Studies of human subjects with a primary diagnosis of HF
who underwent a palliative care or hospice intervention were
included. Studies that included other primary diagnoses, such
as cancer, cirrhosis, and chronic obstructive pulmonary dis-
ease, were included if the study quantified the number of HF
participants. All ages and care settings were included. All
nonqualitative study designs and outcomes were included.
Non-English language articles, studies of a single interven-
tion (e.g., medication for palliation), studies without a com-
parison group, and studies that did not report the statistical
significance of findings were excluded.

Study selection

Two reviewers (M.A.R., M.S.D.) performed initial inde-
pendent assessments of titles for relevance. Two additional
reviewers agreed on the selection of articles for inclusion
(L.M.S., K.Z.), and disputes were adjudicated by a third
( J.L.R.). Four reviewers examined abstracts and articles for
inclusion (M.A.R., L.M.S., M.S.D., J.L.R.). Bibliographies
of full text articles were manually reviewed for additional
studies.

Data synthesis

Data were systematically extracted from articles by using a
predefined spreadsheet by two reviewers (M.A.R., M.S.D.)
and verified by a second reviewer (L.M.S., J.L.R.). In-
formation extracted included the following: (1) study design,
(2) setting, (3) number and characteristics of participants,
including HF severity, (4) components of the intervention, (5)
comparison group, and (6) outcomes.

Data comparisons

Palliative care intervention data related to team specialty
composition and services offered were abstracted from the
selected articles. Data on patient demographics, including age,
race, gender, and marital status, were collected to assess se-
lection bias at the study level. Three groups of outcomes were
abstracted. Patient-centered outcomes included were patient
quality of life, satisfaction, and symptoms. The captured
quality-of-death measures included clarification of care
preferences, site of death, hospice enrollment, and survival.
The resource utilization variables collected were medical
service use and cost. Detailed outcomes data were abstracted,
as available, from the studies. However, the heterogeneity of
the instruments and reporting of these outcomes was complex.
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Meta-analysis

Study location, intervention, and outcomes were examined
to determine whether a meta-analysis of outcomes could be
performed. Comparison among studies was limited due to
heterogeneity and bias in study design, interventions, and
outcomes reporting. Stata 11.0 was used to perform a meta-
analysis with fixed-effect modeling. Heterogeneity was
measured with the I2, an approximation of the variability in
the point estimates.29 The overall outcome is reported as the
relative risk for readmission in those with a palliative care
consult with 95% confidence intervals (CIs).

Results

Study selection is illustrated in Figure 1. The initial search
yielded 1323 studies. Of these, 1197 were excluded based on
review of the title. The abstracts of the remaining 126 articles
were reviewed. Fifty-five studies were excluded, as they
lacked an intervention or comparison group and nine studies
were excluded because they were non-English articles. The
full texts of the remaining 62 articles were reviewed. Four-
teen of the 62 studies met inclusion criteria and were included
in the final sample (Fig. 1).30–43 A review of bibliographies
identified one additional study.44 The 15 studies included
eight randomized controlled trials, two prospective non-
randomized controlled trials, and five retrospective con-

trolled studies. The studies are summarized in Tables 1 and 2.
In Table 2, the number of plus or minus signs corresponds to
the numbers of statistically significant or nonsignificant re-
sponses, respectively. Supplementary Appendix SA2 in-
cludes details on the instrument, magnitude, and significance
extrapolated from the studies’ tables. More detailed de-
scriptions are available in Supplementary Appendix SA2. In
Table 2, the number of plus or minus signs corresponds to the
number of statistically significant or nonsignificant re-
sponses, respectively.

Participants

All of the studies included participants with a primary
diagnosis of HF. Eight studies included only patients with
HF.36–43 Other studies included the following additional di-
agnoses: cancer,30,33–35,44 chronic obstructive lung dis-
ease,30–32,44 cirrhosis,27,35 neurologic disease,35 and human
immunodeficiency virus (HIV).34 Study size ranged from 36
patients to 16,613 patients (mean = 2629; median 210). Our
review of demographic factors found that studies enrolled
older patients, consistent with the pathology of HF. However,
there was significant variability with respect to sex and race.
Three studies enrolled a majority of women, and five addi-
tional studies had one arm with majorities of women. Most
studies focused on a white population. However, four studies

FIG. 1. Flow diagram of study selection process.
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included a more diverse population. Three studies did not
include racial demographics, of which two were from non-
US countries and likely did not report race due to homoge-
neity of the population. Reporting of social factors was also
limited. More specifically, there was variability in the par-
ticipants’ marital status, and 6 out of 15 studies did not report
on this measure.

Location

Studies were performed in the following settings: outpatient
(n = 2),30,43 inpatient (n = 5),31,34,35,38,40 home (n = 5),32,39,41,42,44

hospice (n = 2),33,36 and all settings (n = 1)37 (Table 2).

Interventions

Interventions varied with respect to team composition and
services offered. The studies with improvement in the largest
number of outcomes prioritized the integration of interdis-
ciplinary HF and PC care.39,41,42 The most common type of
intervention utilized a core team of professionals from at least
two disciplines with the support of other services as
needed, but without emphasizing integrative PC and HF
care.30,32,37,38,40,44 Two interventions were conducted pri-
marily by a physician or nurse.35,43 Four studies did not detail
a team breakdown.31,33,34,36 Initial consults were performed
by a physician,31,35,40,41 nurse,32,37,39,42 social worker,30 or
full interdisciplinary team.44 A comprehensive description of
services offered and team composition exists in Supple-
mentary Appendix SA2.

Outcomes

Patient-centered outcomes. Patient quality of life sig-
nificantly improved in 83% (5/6) of studies,32,39–41,43 and
satisfaction significantly improved in 67% (2/3) of stud-
ies.30,39,44 With respect to symptoms, improvement was the
most frequently seen with dyspnea and sleep quali-
ty,30,32,39,40,43 depression,39,40,43 and anxiety.30,32,40 The as-
sessment(s) used to gather information about symptoms
varied across studies. Tools that assessed a range of symp-
toms included the Edmonton Symptom Assessment Scale
(ESAS45) and Kansas City Cardiomyopathy Questionnaire
(KCCQ),46 but other assessments, such as the Profile of Mood
States47 and Brief Pain Inventory,48 measured individual
symptoms. The survey for quality of life also varied across
studies. Assessments utilized included the Chronic Heart
Failure Questionnaire (CHQ49) and Minnesota Living with
Heart Failure Questionnaire (MLHF-Q).49 The usage of
multiple instruments reduced the ability to combine studies
for a meta-analysis.

Quality of death. There was inconsistency with respect
to improvement among quality-of-death variables. Palliative
care interventions were associated with increased documen-
tation of preferences for care in 71% (5/7) of studies, spe-
cifically documentation of healthcare proxy,33 Physician
Orders for Life Sustaining Treatment (POLST),33 advance
directive,32,33,40 do not resuscitate (DNR),31 and funeral ar-
rangements.30 In contrast to documentation of care prefer-
ences, other measures of quality of death either showed
minimal improvement or were understudied. Palliative care
interventions were associated with an increase in death at

home when compared with the hospital in 50% of studies
(2/4).42,44 Hospice enrollment showed a statistically significant
increase in only 20% (1/5) of studies.31,37 Increased survival
was noted in only 17% of studies measured (1/6), with a sur-
vival benefit of 81 days for patients with palliative care.33

Resource utilization. Medical service use was the most
widely reported variable and showed the greatest improve-
ment. Palliative care interventions were associated with a
statistically significant decrease in medical service use in
70% (7/10) of studies. Results were the most robust for de-
creases in emergency department visits,44 length of
stay,34,41,44 overall admissions,36,39,41,42,44 intensive care unit
admissions,36 urgent care,30 and primary care visits.30 In our
meta-analysis of rehospitalization in three studies, home-
based palliative care consults in HF patients lowered the risk
of rehospitalization by 42% (RR 0.58 95% CI [0.44, 0.77])
(Fig. 2). There was no heterogeneity in the population
(I2 = 0.0%; p = 0.91). The decrease in medical service use was
likely of benefit to the patient and was associated with a
significant decrease in overall cost of care, as demonstrated in
83% (5/6) of studies.34,36,42,44,50

Discussion

Since management of advanced HF shares common
strategies with palliative care, we performed a systematic
review to assess the effectiveness of palliative interventions
in advanced HF. The systematic search on PubMed identified
a growing body of literature to support palliative interven-
tions in HF. Our inclusion criteria were broad, resulting in
heterogeneity among the studies selected for inclusion. The
finding of reduced rehospitalization among home-based
palliative interventions for HF patients suggests an oppor-
tunity for reducing transitions in an integrated health system.
The review found significant improvement in multiple sys-
tem process measures and health outcomes supporting the
integration of palliative care service and HF disease man-
agement. This article also supports the call for further in-
vestigation of such integrative interventions to better
understand the key factors that contribute to successful care.

As the health system transforms, palliative care is be-
coming recognized as a critical component of care. This ar-
ticle demonstrates that there is an increasing body of
literature focused on the integration of palliative care in HF
management. In this article, we have summarized the existing
interventions that may aid palliative care teams in advocating
for increased resources to match the needs of our aging

FIG. 2. Meta-analysis of readmissions.

PALLIATIVE CARE IN HEART FAILURE 89



population. The more recent studies are increasingly focused
on examining patient-centered outcomes such as symptoms
and quality of life and show positive outcomes in these areas.
A need still exists, however, to address the link between
social determinants of health and patient-centered outcomes
when palliative care is applied to the HF population.

The progressive decline in HF is a sobering and intensely
personal experience. During this time, a patient would rely on
social coping skills derived from their development and
current social environment. As a result, there is a need to
provide culturally sensitive care, which involves under-
standing the social environment of the patient. Although we
abstracted measures of this environment by assessing de-
mographic and social variables such as age, race, gender, and
partner status, these are crude measures that do not capture
the full social environment. Furthermore, some studies failed
to report these measures, as evidenced by our finding that
40% of studies lacked information about the patient’s partner
status. Recent research, however, suggests that including
family caregivers in the disease management of patients with
HF may improve outcomes.51 In this article, the one study
that reported no significant improvement in attitudes toward
DNR and hospice enrollment38 highlighted a social discor-
dance among the limitations: that the patient population was
predominantly African American whereas the providers were
mostly Caucasian. The authors recommended that future
studies should include more diverse palliative care teams.
This is an important consideration, as prior work has dem-
onstrated that there is a gap in knowledge regarding the im-
pact of patient-provider race concordance.52 Palliative care is
a dynamic process impacted by multiple variables; increasing
the information that is reported among studies improves the
opportunity to enhance and personalize care for patients.

In addition to the social environment, the services offered
and timing of palliative care influence outcomes. Although
this article demonstrated that home-based collaborative care
improves patient outcomes, analysis was limited due to het-
erogeneity of the interventions. It should be noted that the
majority of participants in these studies carried a poor
prognosis. Current research, however, encourages early pal-
liative care interventions for HF patients.6 This is especially
true given the unpredictable disease course. Early involve-
ment of palliative care would help patients receive the ap-
propriate care, thus improving quality of life.6 A major
challenge to this charge is the availability of palliative care
resources.40 A recent review on palliative care in HF suggests
that, at the very least, cardiologists should be equipped with
basic tenants of palliative care.6 Another major barrier is
patients’ attitudes toward end-of-life care. One study in our
review revealed that some HF patients decline palliative
services out of fear that they will no longer be candidates for
aggressive treatment options, whereas others simply refuse to
talk about advance care planning.38 More studies are needed
to elucidate the mechanics and impact of early palliative care
interventions for the HF population.

This article has strengths and weaknesses that deserve
mention. The search, extraction, and writing of the article
followed the PRISMA guidelines, lending strength to this
work (Supplementary Appendix SA3). The thorough litera-
ture search and careful systematic extraction of data by in-
dependent reviewers ensured inclusion of all relevant studies.
Through categorizing study design, palliative interventions,

and outcomes, this summary provides direction for future
projects.

The ability to conduct multiple meta-analyses, however,
was limited by the heterogeneity of the studies, which dif-
fered with regards to methods, populations, interventions,
locations, measurement tools, and outcomes measured. In
addition, the studies included minimal information on se-
verity of HF, social determinants of health, types of caregiver
involvement, and patient attitudes toward care. Thus, we
were unable to conduct analyses on the impact of these fac-
tors on the effectiveness of palliative care interventions for
patients with advanced HF.

The available studies suggest that interventions consisting
of home and team-based palliative care consults combined
with HF management improve patient outcomes while de-
creasing cost and utilization. Given the growth of the HF
population, it is imperative that healthcare systems adapt to
provide patient-centered decision making and care while
decreasing cost. Doing so will require a deeper understanding
of the interactions of factors affecting palliative care inter-
ventions in the HF population. Future studies should consider
the impact of the patient’s social environment, services of-
fered, and timing of interventions when designing palliative
care programs to maximize the efficacy and quality of care
delivered to patients living with HF.
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