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Abstract

Background—The progressive nature of heart failure (HF) coupled with high mortality and poor
quality of life mandates greater attention to palliative care as a routine component of advanced HF
management. Limited evidence exists from randomized, controlled trials supporting the use of
interdisciplinary palliative care in HF.

Methods—The Palliative Care in Heart Failure trial (PAL-HF) is a prospective, controlled,
unblinded, single-center study of an interdisciplinary palliative care intervention in 200 patients
with advanced HF estimated to have a high likelihood of mortality or re-hospitalization in the
ensuing 6 months. The 6-month PAL-HF intervention focuses on physical and psychosocial
symptom relief, attention to spiritual concerns and advanced care planning. The primary endpoint
is health-related quality of life measured by the Kansas City Cardiomyopathy Questionnaire and
the Functional Assessment of Chronic Iliness Therapy with Palliative Care Subscale score at 6
months. Secondary endpoints include changes in anxiety/depression, spiritual well-being,
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caregiver satisfaction, cost and resource utilization, and a composite of death, HF hospitalization
and quality of life.

Conclusions—PAL-HF is a randomized, controlled clinical trial that will help evaluate the
efficacy and cost-effectiveness of palliative care in advanced HF using a patient-centered outcome
as well as clinical and economic endpoints.
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Heart failure (HF) currently affects over 5 million Americans®. Despite recent therapeutic
advances, patients with advanced disease suffer not only from physical effects, but also from
psychosocial and spiritual distress?: 3. Selected patients are candidates for aggressive
treatments such as cardiac transplantation or mechanical circulatory support?, but the
application of these therapies to the broader HF population is limited by constrained
resources and their untested efficacy in frail and elderly patients with significant co-
morbidities. The progressive nature of HF coupled with high mortality rates and poor quality
of life mandates greater attention to palliative care as a routine component of HF
management®,

Palliative care is a multidisciplinary approach that focuses on providing patients with relief
from the symptoms, pain, and stress of living with a serious illness, at any stage of that
iliness®. The goal is to improve quality of life for both the patient and family. Despite
consensus-panel and guideline recommendations to combine palliative care with evidence-
based HF therapies in the later stages of the disease’: 8, the integration of palliative care into
the HF treatment paradigm has been limited by several challenges.

First, an unpredictable disease trajectory makes prognostication difficult. Despite validated
multivariable models to predict survival in HF®: 10, physicians are frequently unsure whether
they are caring for a patient near or far from the end of life. Patients have even a harder time
and are typically overly optimistic about their survivalll. Prognostic uncertainty poses a
challenge as to when palliative care interventions should be implemented, particularly for
physicians who equate palliative care with end of life care. Clinicians may experience
turmoil from competing perspectives related to this prognostic uncertainty, current
recommendations to institute palliative care earlier during the disease course and the fear of
being viewed as “giving up” on life-prolonging care. Second, cardiologists typically lack
formalized training in the principles of palliative care. Nurses are more likely to have formal
training in palliative care and there has been a recent call to increase the involvement of
nurse practitioners (NPs) in the palliative care team2 13, Third, the design of care delivery
in many health systems does not accommodate palliative care interventions that cross
boundaries from acute settings to home 14. Finally, until recently, limited evidence was
available regarding the benefit of palliative care interventions in HF1® and most studies
focused on resuscitation preferences®-18, It was less clear which HF patients benefit from
palliative interventions and which interventions improve quality of life and achieve
outcomes desired by patients and family members’. However, multiple recent pilot studies
in HF populations have suggested that palliative care may reduce symptom burden and
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improve quality of lifel9-21, These studies have highlighted the importance of symptoms
such as anxiety and depression in HF patients in addition to the commonly recognized
symptoms of fatigue, dyspnea and nausea. In addition, the publication of a randomized trial
of palliative care in Stage 4 lung cancer that showed improved patient outcomes and reduced
costs?? has led to increased interest of whether similar results can be found in other common
diseases such as HF. These studies provide the foundation and rationale for a large-scale
randomized HF trial sufficiently powered to assess the effect of palliative care on clinical
outcomes.

To help create this body of evidence, the National Institute of Nursing Research (NINR) has
funded the Palliative Care in Heart Failure trial (PAL-HF) to evaluate whether a
multidimensional palliative care intervention improves health-related outcomes relative to
usual care alone in advanced HF patients with a high expected short-term mortality
(ClinicalTrials.gov Identifier: NCT01589601). This article describes the design and rationale
of the PAL-HF trial (Figure). The authors are solely responsible for the design and conduct
of this study, the drafting and editing of this paper and its final contents. Of note, the NINR
is currently funding multiple clinical trials and research projects related to palliative care
(see http://projectreporter.nih.gov).

Overall Design

PAL-HF is a prospective, controlled, two-arm, single-center clinical trial of 200 advanced
HF patients with >50% predicted 6-month mortality randomized in a 1:1 ratio to usual
contemporary HF care or usual care combined with the PAL-HF intervention. Subjects are
assigned treatment using a complete randomization scheme23. The palliative care
intervention focuses on symptom relief, attention to spiritual concerns, and advanced care
planning. The trial is unblinded, since it is not possible to execute a double-blinded trial of
the PAL-HF intervention given that the intervention is a multidisciplinary team. The
duration of the intervention is 6 months, but patients in both groups are followed until death
or the end of the study (~4 years). The primary endpoint is health-related quality of life.

Study population

The study will enroll patients currently hospitalized for acute HF (either systolic HF or HF
with preserved ejection fraction) or within 2 weeks of discharge from hospitalization for
acute HF. Inclusion and exclusion criteria are presented in Table 1. Entry criteria include
previous HF hospitalization in the past year and an ESCAPE (Evaluation Study of
Congestive Heart Failure and Pulmonary Artery Catheterization Effectiveness) risk score >4
indicating >50% predicted 6-month mortality (Supplemental Table)®. Since the risk for
morbidity and mortality in advanced HF patients may be high in patients that do not meet
these criteria, we also included patients in three high risk groups: chronic inotropes, =3 HF
hospitalizations in the past 12 months or an ESCAPE score >4 if the patient has had no prior
hospitalization for HF. Exclusion criteria include anticipated heart transplant or ventricular
assist device within 6 months, and non-cardiac terminal illness.
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Patients are managed by a cardiologist-directed team with HF expertise. Until discharge,
inpatient care is focused on symptom relief and use of evidence-based therapies??.
Additional goals of care include treatment of co-morbidities and patient education designed
to assist with self-management techniques. For instance, we routinely target sleep disordered
breathing and mood disorders, and also encourage exercise training in our HF patients as
recommended by guidelines8. For ethical reasons, inpatient palliative care consultation, at
the discretion of the attending cardiologist, is not denied to Usual Care patients. After
discharge, Usual Care patients generally receive outpatient follow-up with a HF cardiologist
or NP focused on guideline-based medication titration, assessment of adherence to medical
and dietary regimens, and serial monitoring of end-organ function. Duke’s outpatient
palliative care practice has historically been based in the Duke Cancer Institute and was not
readily available to Usual Care patients. As the value of outpatient palliative care in the HF
population is undefined, we believe it is ethically acceptable for outpatients in this arm to
receive only state-of-the-art usual cardiovascular care.

Palliative Care Intervention

An interdisciplinary, guideline-driven, multi-component palliative care intervention has
been designed that is administered with contemporary HF management. The goal is a
structured and reproducible approach to assessing and managing the multiple domains of
quality of life for patients with advanced HF including physical symptoms, psychosocial
concerns, spiritual concerns, and advanced care planning. At the core of the PAL-HF
intervention team is a palliative care trained NP who coordinates this aspect of the patient’s
care, a hospice and palliative care board-certified physician, and a trained counselor. Since
the same cardiology team cares for patients in both the intervention and control groups, the
palliative care intervention is performed in collaboration with the cardiology team, but does
not involve specific cardiology-based palliative interventions. This approach was designed
in an attempt to minimize the extension of palliative care-specific interventions into the
usual care study group to maintain integrity of the study design. Notably, as palliative care is
increasingly incorporated into routine practice, it will be necessary to have even greater
multidisciplinary collaboration than afforded in a clinical trial.

Physical symptoms—At study enrollment and at pre-specified time-points (see below),
the NP performs standardized assessments to determine the presence of commonly
experienced symptoms, including dyspnea, fatigue, pain, anorexia, constipation, and
insomnia. Symptoms are managed by the PAL-HF team using treatment algorithms to
ensure standardization. In addition to periodic assessment and protocolized management of
symptoms, patients in the intervention arm are provided with a PAL-HF Heart Failure
Relief Medication handout that provides instruction on timely self-management of
symptoms. The handout includes information on medications typically used for HF on an
“as needed” basis by subjects for symptom relief at home, such as loop diuretics, sublingual
nitroglycerin and low dose morphine elixir & 25, The handout also includes information on
other medications that may be prescribed for managing anxiety, nausea, vomiting and
constipation. The medications themselves are prescribed at the discretion of the PAL-HF
clinical provider.
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Psychosocial symptoms—Patients are screened for symptoms of anxiety and
depression using the Hospital Anxiety and Depression Scale (HADS)26. The HADS has
been widely used in clinical trials as a psychological screening test for the states of anxiety
and depression?. Patients who screen positive for either anxiety or depression receive a
more thorough assessment and management as specified by a treatment algorithm used to
determine the need for a mental health referral and the possible use of antidepressants,
anxiolytics, stress management techniques, and psychotherapy.

Spiritual concerns—The PAL-HF NP completes a spiritual assessment at the time of
patient enrollment or at the first outpatient visit after hospitalization using the FICA
Spiritual History Tool?8. FICA is an acronym which serves as a guide and includes: F-Faith
and Beliefs; I-Importance in life and to health; C-Community-Religious and Spiritual
Community; A-How the patient would like spirituality addressed in medical care. The NP
shares information gathered in the spiritual assessment with the PAL-HF team and addresses
specific spiritual concerns as appropriate. If needed, the NP arranges for subsequent visits to
address concerns raised during the initial assessment.

End-of-life preparation—To address end-of-life preparation, we use the Outlook
Intervention29, which includes three 1-hour sessions, spaced one week apart. Session 1
focuses on life review, accomplishments, proudest moments, and cherished times. Session 2
focuses on issues of forgiveness, things the patient would have done differently, and things
left unsaid or undone. Session 3 focuses on lessons learned, heritage, and legacy. To ensure
replicability, the intervention follows questions outlined in the Outlook Intervention training
manual. The Outlook Intervention is administered by the trained counselor.

Goals of care—The intervention includes communication designed to elicit patients’ goals
of care; that is, determine what is most important to individual patients and use those goals
to frame discussions of prognosis and the use of life-prolonging therapies. These
conversations are facilitated by the PAL-HF NP and revisited periodically to document
changes in preferences. To ensure standardization, the PAL-HF NP was trained in a 2-day
intensive workshop based on the OncoTalk curriculum30: 31 originally designed to provide
oncologists with communication skills to facilitate discussions with seriously ill patients. To
assess this aspect of the palliative care intervention, we document code status, completion of
advance directives, and preferences for life-prolonging therapies.

After the 6 month intervention period is completed, the PAL-HF NP continues to contact the
patients in the intervention arm every 3 months to provide ongoing support and clinical care.
In addition, the PAL-HF team is available for phone consultation to patients randomized to
the intervention arm throughout the duration of the trial.

Measurements

The primary endpoint is health-related quality of life as measured by the KCCQ and the
FACIT-Pal score at 6 months (Table 2). The KCCQ is a 23-item, disease-specific
questionnaire scored from 0-100 with high scores representing better health status32. A 5-
point change in the KCCQ overall summary score has been demonstrated to be the
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minimally detectable clinical difference33. The FACIT-Pal is a 46-item measure of self-
reported quality of life that assesses several domains including physical well-being, social/
family well-being, emotional well-being, and functional well-being34. The palliative care
subscale also examines issues in advanced illness including symptoms, relationships with
family and friends, life closure, and decision-making and communication abilities.

Secondary endpoints are changes in anxiety/depression (HADS), spiritual well-being
(FACIT-Sp), caregiver satisfaction, cost and resource utilization, and a composite of death,
HF hospitalization and quality of life.

The FACIT-Sp (Functional Assessment of Chronic Iliness Therapy Spiritual Well-Being
Scale) is a 12 item scale which assesses the role of faith in illness and meaning, peace, and
purpose in life3>: 36,

A structured interview with a pre-identified caregiver will be conducted following a study
subject’s death using the After-Death Bereaved Family Member Interview—Hospice
Version37. Six weeks following the patient’s death, the caregiver will be contacted by
telephone. If the interviewee agrees to participate, they will provide verbal consent over the
phone. Inclusion in the study does not specifically require a caregiver. The interview
provides an assessment of patient-focused, family-centered care and assesses overall quality
of care received in 7 domains3.

We will use administrative data from Duke University Health System to estimate costs and
resource utilization. Based on previous work38, we plan to use the amount paid for care
(e.g., by Medicare or private insurance) as the primary estimate of cost. We will conduct
sensitivity analyses using the Duke Health System-estimated cost of providing care as the
measure of resource-utilization. Any differences in resource utilization across the study arms
will be investigated to determine not only the magnitude of cost differences, but the sources
that produce the difference. At all follow-up points, patients will be asked if they received
care outside of the Duke Health system. If so, they will be asked to estimate the number of
visits and/or days in the hospital. The cost of such care will be estimated using the Medical
Expenditure Panel Survey, and included in the aggregate cost of care from randomization
until study completion. The primary resource allocation measure will be the median cost of
care received by patients in each arm from initiation until the end of follow-up.

The composite endpoint of death, HF hospitalization and quality of life was the primary
endpoint of the African-American Heart Failure Trial (AHeFT)3°, which provides relative
weighting of key clinical events: death = -3, first HF admission = -1, and changes in quality
of life = -2 to +2. The potential scores range from -6 (an individual who has worsening
quality of life, a hospitalization and subsequent death) to +2 (an individual whose quality of
life improves and does not die or require hospitalization). This endpoint has been used in
other contemporary clinical trials to capture the overall disease burden?®. We wanted to
capture a more traditional HF survival endpoint, but acknowledge that it is appropriately of
secondary importance. The findings of a previous palliative care study in lung cancer
patients22, which demonstrated improved survival in the palliative care arm, demonstrates
the importance of including this endpoint. AHeFT used the Minnesota Living with Heart
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Failure (MLHF) Score as the quality of life measure. The PAL-HF study will examine this
as a secondary endpoint using the KCCQ rather than the MLHF. This composite endpoint
places greater weight on the quality of life component than on hospitalization or death, but
also ensures that a palliative care intervention does not hasten death.

A complete schedule of assessments is given in the Appendix. Follow-up evaluations are
expected to occur at the first post discharge HF clinic visit (within two weeks of discharge),
at 6 weeks, 3 months, 6 months and every 6 months thereafter until the end of the study or
until death. As necessary, we will mail questionnaires to subjects and/or complete
questionnaires over the telephone to help ensure the collection of primary endpoint data.

Statistical Analysis

We chose the co-primary endpoints of KCCQ and FACIT-Pal to assess quality of life by
multiple validated metrics and determined the sample size calculations based on previous
work33. Assuming a standard deviation of 12 points for the KCCQ instrument, a sample size
of 200 subjects (100/group) will provide 80% power to detect a difference of 4.8 points. For
the FACIT-Pal co-primary endpoint, the sample size of 200 subjects will provide 90%
power to detect a difference of 0.36 points assuming a standard deviation of 0.76. These
calculations are based on a 2-sample t-test with a type I error rate of 0.05. The primary
analysis of the longitudinal data from the KCCQ will be based on a linear mixed model with
an indicator variable for the treatment group. The treatment effect will be summarized using
the estimated treatment difference and the 95% confidence interval. In general, for
continuous outcomes measured over time, a mixed model repeated measures analysis will be
used to describe patterns of response for the treatment groups.

We are anticipating a mortality rate of approximately 50% by 6 months. To account for the
anticipated high-rates of mortality, we plan to conduct a secondary analysis based on the
approach of Hayden et al*1. With this approach, we assume that death will be informative
but not directly influenced by treatment assignment. In particular, we will base our estimates
for the Survival Average Causal Effects in KCCQ and FACIT-Pal on the cohort of
individuals who would have survival to 6 months, for example, had they been assigned to
either treatment group. Both co-primary endpoints will be tested at the two-sided 0.05 level
because the KCCQ and FACIT-Pal are measuring two different dimensions that are both
important to patients. The primary analyses will be based on the intention-to-treat principle.

Trial Organization

A Data and Safety Monitoring Board (DSMB) has been appointed to review the conduct and
results of this trial at 2 enrollment landmarks (after 33% and 66% of the patients have
enrolled). The DSMB is charged with reviewing safety composite data in both arms of the
trial. The DSMB will be empowered to stop the study for evidence of harm, but not for
evidence of lack of efficacy. The DSMB is also asked to offer perspective on any
therapeutic or diagnostic testing advances that may occur during the course of the trial that
may influence the outcome. If protocol modifications are warranted, close consultation
among the DSMB, the NINR staff, and the study leadership will be required.
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A Clinical Events Committee (CEC) composed of HF physicians based at the DCRI
Coordinating Center will review blinded data on hospital admissions at regular intervals
throughout the study to determine their relationship to the diagnosis of HF.

Advanced HF creates significant physical, psychosocial and spiritual burdens for patients
and their families. Palliative care may represent an important component of the holistic
management of patients with advanced HF. Further evidence from randomized trials of a
palliative care intervention in HF is required to identify which patients may benefit from
specific interventions. PAL-HF aims to provide empiric data to support the efficacy and
cost-effectiveness of palliative care to improve the health-related quality of life in end-stage
HF patients. Such evidence could provide impetus to overcome current challenges related to
limited access to, and adoption of, palliative care services for HF patients.
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Trial design.
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Table 1

Trial Entry Criteria.

Inclusion Criteria

. Age > 18 years

. Hospitalization for acute HF (either systolic HF or HF with preserved ejection fraction) or within 2 weeks of discharge of a
hospitalization for acute HF

. Dyspnea at rest or minimal exertion plus at least 1 sign of volume overload (JVP greater than 10 cm, peripheral edema, congestion
on chest x-ray)

. Previous HF hospitalization within the past 1 year
. ESCAPE risk score 24 indicating >50% predicted 6-month mortality

. Anticipated discharge from hospital with anticipated ability to return to outpatient follow-up appointments

OR

. Subjects >18 years of age, hospitalized with acute HF with signs/symptoms of volume overload who do not meet all other
eligibility criteria may also be considered for enrollment if they can be categorized into one of the following high risk groups:

1. Support with chronic inotropes without plans for cardiac transplant or cardiac assist device and anticipated discharge
from hospital

2. Multiple hospitalizations for HF in the past 12 months (minimum 3) and anticipated discharge from hospital

3. No prior hospitalization for HF in the past 12 months but with an ESCAPE score > 4 and anticipated discharge from
hospital

Exclusion Criteria

. Acute coronary syndrome within 30 days

. Cardiac resynchronization therapy within the past 3 months or current plan to implant
. Active myocarditis, constrictive pericarditis

. Severe stenotic valvular disease amendable to surgical intervention

. Anticipated heart transplant or ventricular assist device within 6 months

. Renal replacement therapy

. Non-cardiac terminal illness

. Women who are pregnant or planning to become pregnant

. Inability to comply with study protocol
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Table 2

Trial Endpoints.

Primary Endpoint:

Health-related quality of life — Measured by the Kansas City Cardiomyopathy Questionnaire and the Functional Assessment of Chronic Iliness
Therapy with Palliative Care Subscale score at 6 months

Secondary Endpoints:
. Changes in depression and anxiety
. Caregiver satisfaction and perception of subject quality of life
. Spiritual well-being
. A combined endpoint of death, heart failure hospitalization and quality of life

. Cost and resource utilization
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