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Key Points

Question

Is outpatient palliative care associated with improvements in patient or caregiver outcomes compared with
current standards of care among persons with Parkinson disease and related disorders?

Findings

In this randomized clinical trial of 210 patients with Parkinson disease and related disorders and 175
caregivers, patients receiving palliative care had better quality of life at 6 months (primary outcome) as
well as better symptom burden and rates of advance directive completion. No significant difference was
found in caregiver burden at 6 months (coprimary outcome).
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Meaning

Outpatient palliative care may improve certain patient and caregiver outcomes associated with Parkinson
disease and related disorders.

Abstract

Importance

Parkinson disease and related disorders (PDRD) have consequences for quality of life (QoL) and are the
14th leading cause of death in the United States. Despite growing interest in palliative care (PC) for
persons with PDRD, few studies are available supporting its effectiveness.

Objective

To determine if outpatient PC is associated with improvements in patient-centered outcomes compared
with standard care among patients with PDRD and their caregivers.

Design, Setting, and Participants

This randomized clinical trial enrolled participants at 3 academic tertiary care centers between November
1, 2015, and September 30, 2017, and followed them up for 1 year. A total of 584 persons with PDRD
were referred to the study. Of those, 351 persons were excluded by phone and 23 were excluded during in-
person screenings. Patients were eligible to participate if they had PDRD and moderate to high PC needs.
Patients were excluded if they had urgent PC needs, another diagnosis meriting PC, were already receiving
PC, or were unable or unwilling to follow the study protocol. Enrolled participants were assigned to receive
standard care plus outpatient integrated PC or standard care alone. Data were analyzed between November
1, 2018, and December 9, 2019.

Interventions

Outpatient integrated PC administered by a neurologist, social worker, chaplain, and nurse using PC
checklists, with guidance and selective involvement from a palliative medicine specialist. Standard care
was provided by a neurologist and a primary care practitioner.

Main Outcomes and Measures

The primary outcomes were the differences in patient quality of life (QoL; measured by the Quality of Life
in Alzheimer Disease scale) and caregiver burden (measured by the Zarit Burden Interview) between the
PC intervention and standard care groups at 6 months.

Results

A total of 210 patients with PDRD (135 men [64.3%]; mean [SD] age, 70.1 [8.2] years) and 175 caregivers
(128 women [73.1%]; mean [SD] age, 66.1 [11.1] years) were enrolled in the study; 193 participants
(91.9%) were white and non-Hispanic. Compared with participants receiving standard care alone at 6
months, participants receiving the PC intervention had better QoL (mean [SD], 0.66 [5.5] improvement vs
0.84 [4.2] worsening; treatment effect estimate, 1.87; 95% CI, 0.47-3.27; P=.009). No significant
difference was observed in caregiver burden (mean [SD], 2.3 [5.0] improvement vs 1.2 [5.6] improvement
in the standard care group; treatment effect estimate, —1.62; 95% CI, —3.32 to 0.09; P =.06). Other
significant differences favoring the PC intervention included nonmotor symptom burden, motor symptom
severity, completion of advance directives, caregiver anxiety, and caregiver burden at 12 months. No
outcomes favored standard care alone. Secondary analyses suggested that benefits were greater for persons
with higher PC needs.
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Conclusions and Relevance

Outpatient PC is associated with benefits among patients with PDRD compared with standard care alone.
This study supports efforts to integrate PC into PDRD care. The lack of diversity and implementation of
PC at experienced centers suggests a need for implementation research in other populations and care
settings.

Trial Registration

ClinicalTrials.gov Identifier: NCT02533921

Introduction

The field of palliative care (PC) aims to improve quality of life (QoL) and reduce suffering in persons with
serious illness by addressing medical symptoms, psychosocial issues, and advance care planning.t
Although PC is frequently equated with hospice care and cancer,? recognition of the potential relevance of
PC in other contexts has expanded substantially over the past decade to include earlier deployment,?
delivery to noncancer populations,? delivery in outpatient settings,> and delivery by persons not
specializing in palliative medicine (primary PC)® or by disease-specific clinics including palliative
medicine input (integrated PC). Despite growing interest in this more comprehensive concept of PC and
high projected needs (associated with the growing global burden of neurodegenerative illness® and
shortfalls in the palliative medicine workforce?), few studies have tested the effectiveness of these

approaches.

Parkinson disease (PD) affects 1% to 2% of people older than 65 years and is the 14th leading cause of
death in the United States.®12 While traditionally described by its motor symptoms, PD also includes
nonmotor symptoms, such as pain and dementia, which are common and associated with mortality, QoL,
nursing home placement, and caregiver distress.!»12 Other forms of parkinsonism, collectively referred to
as PD and related disorders (PDRD), share core features of PD but have additional symptoms and worse
prognoses. A growing number of centers now apply PC to patients with PDRD, typically using outpatient
integrated PC led by a neurologist with fellowship or informal PC training.!2 Previous studies have
reported that this model of integrated PC is feasible, acceptable, and potentially efficacious in PDRD.14-13
Our primary goal in this study was to compare outpatient integrated PC with standard care alone to
evaluate its effectiveness on patient QoL, caregiver burden, and other patient-centered outcomes at 6
months (primary time point), with data collected for up to 12 months to understand long-term outcomes.

Methods

Study Design

From November 1, 2015, to September 30, 2017, we enrolled patients with PDRD (and their caregivers
when available) who had moderate to high PC needs in a nonblinded randomized pragmatic comparative
effectiveness clinical trial of outpatient integrated PC vs standard care alone. Pragmatic clinical trial
elements included broad inclusion criteria, nonscripted standard care, use of different models of integrated
PC, and self-reported outcomes.1® The study was conducted at 3 academic tertiary medical centers: the
University of Alberta (Edmonton, Alberta, Canada), the University of Colorado (Aurora), and the
University of California, San Francisco. Before patient enrollment, the study protocol was approved by the
institutional review boards of the 3 medical centers and posted on ClinicalTrials.gov. All participants
provided informed consent or, if they lacked the capacity to consent,' provided assent, with informed
consent obtained from their designated medical proxy. The complete protocol and statistical analysis plan
are available in Supplement 1. This study followed the Consolidated Standards of Reporting Trials
(CONSORT) reporting guideline for randomized clinical trials.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7042842/?report=printable 2021-05-28



Comparison of Integrated Outpatient Palliative Care With Standard Care in Patients With ... Page 5 of 20

Participants were randomized using a 1:1 ratio and stratified by site, presence of a caregiver, and presence
of dementia. A randomization list for the sequence of enrolled patients was prepared for each combination
of strata, with each sequence divided into blocks of 4, within which 2 patients were randomly chosen for
each treatment group. Randomization assignment was revealed to the coordinator after the baseline visit.
Participants assigned to the PC intervention group received outpatient PC visits every 3 months for 1 year.
Physician and other health care visits for standard care were recorded but not mandated. Patient and
caregiver outcomes were recorded at baseline and every 3 months for 12 months. The coprimary outcomes
were group differences in patient QoL and caregiver burden at 6 months.

In alignment with the principles of the Patient-Centered Outcomes Research Institute, we engaged a patient
and caregiver council (Palliative Care and Parkinson’s Disease Patient Advisory Council),’® which was led
by an author (K. H.) with established interests in PC.12 The council enhanced our study and assisted with
study protocols, recruitment, interpretation of results, and preparation of manuscripts.2

Participants

Participants were referred from academic medical centers, community neurologists, regional PD support
organizations, and clinical trial websites (ClinicalTrials.gov and foxtrialfinder.org). A total of 584 persons
with PDRD were referred to the study. Of those, 351 persons were excluded by phone and 23 were
excluded during in-person screenings. Patients were eligible to participate if they were fluent in English,
had probable PD,2! had another PDRD diagnosis (multiple system atrophy, corticobasal degeneration,
progressive supranuclear palsy, or Lewy body dementia), and had moderate to high PC needs based on the
Palliative Care Needs Assessment Tool (PC-NAT) modified for PD (eMethods 1 in Supplement 2).22
Participants were excluded if they had urgent PC needs based on the clinical judgment of the site
investigator, were unable to commit to study procedures, had other illnesses that could require PC, or were
already receiving PC.

Caregivers were identified with the answer to the question, could you please tell us the 1 person who helps
you the most with your PD outside of the clinic? For patients with dementia, family caregivers could be
self-identified to obtain relevant data. Participants self-reported their race and ethnicity to assess diversity
in the sample and its association with outcomes.

Standard Care and PC Intervention

Standard care was provided by the patient’s primary care physician and a neurologist. We considered the
involvement of a primary care physician and neurologist to be standard care based on evidence indicating
that neurologist involvement is associated with improvements in outcomes and that most patients with PD
in the United States receive care from a neurologist.2> Standard care for patients with PD, even in academic
settings, is rarely team-based; however, practitioners can refer patients to other services at their discretion.
Patients who were not established with a neurologist at enrollment were scheduled for an appointment with
a neurologist to establish care.

Our intervention consisted of standard care plus outpatient PC. Participants could elect to transfer their
neurology care to the PC team to consolidate care. Palliative care visits were performed in person or by
telemedicine every 3 months. Visits were supplemented with phone calls at the discretion of the PC team,
and participants could contact the PC team as needed. After-visit summaries were provided to the patient,
and standard clinic notes were provided to the primary care physician and neurologist. Suggestions for care
outside of PC issues were provided to the patient’s standard care team.

The interdisciplinary team consisted of a palliative neurologist with informal training in PC (eg, education
through a palliative and end-of-life care workshop); a nurse, social worker, and chaplain with PD
experience; and a board-certified palliative medicine physician (eMethods 2 in Supplement 2). Although all
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academic teams worked within integrated PC models, they varied in clinic flow and their use of the
palliative medicine specialist. The University of Alberta team met with patients as a whole team, including
the palliative medicine specialist; the University of Colorado team met with patients sequentially, with the
palliative medicine specialist primarily involved in informal consultations; and the University of
California, San Francisco, team used a mixture of these approaches.2* Palliative medicine specialists
primarily focused on the complex goals of care discussions and symptom management. The typical visit
duration was 2 to 2.5 hours and addressed nonmotor symptoms, goals of care, anticipatory guidance,
difficult emotions, and caregiver support. To improve fidelity and enhance the dissemination of
information, visits were standardized using checklists for each team member (eMethods 3 in Supplement
2).

Outcome Measures

Our coprimary outcomes were the group differences in the change in patient QoL, which was QOL
measured using the Quality of Life in Alzheimer’s Disease (QoL-AD) scale,? and caregiver burden, which
was measured using the 12-item Zarit Burden Interview (ZBI-12), at 6 months.2¢ The QoL-AD is a 13-item
scale in which patients (and caregivers, if present) rate items from poor to excellent (score range, 13-52,
with 13 indicating poor QoL and 52 indicating excellent QoL). The QoL-AD was chosen for its brevity,
validation for use among patients with PD-related dementia, validated proxy reporting, sensitivity to
change, and coverage of issues relevant to patients with PD in qualitative interviews.13:22:28.29:30 We ysed
the ZBI-12 (score range, 0-48, with 0-10 indicating no to mild caregiver burden, 11-20 indicating mild to
moderate caregiver burden, and 20-48 indicating high caregiver burden) because it is the most commonly
used measure of distress among caregivers of patients with PD,3132 and it has good clinimetric properties

and responsiveness 33-34:33.36

Symptom burden was assessed using the Edmonton Symptom Assessment Scale—Revised for Parkinson’s
Disease, which is a 14-item scale that measures the severity of symptoms on a scale of 1 to 10 (score range,
0-140, with 0 indicating no symptom burden and 140 indicating high symptom burden).12 Health-related
QoL was assessed using the 39-item Parkinson’s Disease Questionnaire (score range, 0-100, with lower
scores indicating better QoL and higher scores indicating worse QoL).3Z Patient and caregiver mood was
assessed using the Hospital Anxiety and Depression Scale, a 14-item scale with validated subscales for
depression and anxiety (score range, 0-21 for each subscale, with 0 indicating little to no likelihood of
depression or anxiety and 21 indicating high likelihood of depression or anxiety).2® Patient and caregiver
grief was assessed using the 12-item Prolonged Grief Disorder questionnaire (score range, 0-44, with 0
indicating minimum symptoms of prolonged grief disorder and 44 indicating maximum symptoms of
prolonged grief disorder).22 Patient and caregiver spiritual well-being was assessed using the Functional
Assessment of Chronic Illness Therapy—Spiritual Well-Being, a 12-item scale (score range, 0-48, with 0
indicating low spiritual well-being and 48 indicating high spiritual well-being).2 Patients and caregivers
provided their clinical global impression of change on a 7-point scale, with —3 indicating worse, 0
indicating no change, and 3 indicating improved.

Patient and caregiver patterns of health care use were assessed every 6 weeks using surveys drawn or
modified from the Ambulatory and Home Care Record (eMethods 4 in Supplement 2).4. A trained,
unblinded rater (B. M. K., J. M., N. G., or M. K.) assessed motor symptoms using the motor subscale of the
Unified Parkinson’s Disease Rating Scale (score range, 0-56, with 0 indicating no motor symptoms and 56
indicating maximum motor symptoms)#2 and cognitive function using the Montreal Cognitive Assessment
(score range, 0-30, with 0 indicating maximum cognitive impairment and 30 indicating no cognitive
impairment)® at baseline, 6 months, and 12 months. Completion of advance directives was assessed at
baseline, 6 months, and 12 months via self-report.
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Statistical Analysis

The study comprised 210 patients and allowed for the withdrawal of 30 patients, which provided an
estimated power to detect a statistically significant between-group difference of 91% for the QoL-AD (90
participants per arm) and 84% for the ZBI-12 (72 participants per arm), with an a of .05. The study had
sufficient power to detect a moderate effect size of 0.5 times the within-group SD.

Descriptive statistics were used to estimate frequencies, means, and SDs. Group differences at baseline
were assessed using a  test for continuous and scale variables and an y? or Fisher exact test for categorical
variables. Longitudinal differences between groups were analyzed using mixed-model regression. The
primary analysis was based on intention-to-treat and adjusted models to account for potentially important
clinical variables (sex, age, disease duration, baseline Montreal Cognitive Assessment score, Hoehn and
Yahr stage, study site, and presence of a caregiver) and for variables associated with missing data that
could disturb missing-at-random assumptions, including race (white vs nonwhite), marital status, and
educational level (less than a college degree vs college degree or higher). Sensitivity analyses were
performed using unadjusted models, models imputing missing data, and as-treated models, with analysis
according to the duration of actual treatment received. Potential treatment modifiers were assessed as
interaction terms, with interaction models tested against the original model. We applied a Benjamini-
Hochberg procedure to all outcomes at 6 and 12 months to control the false discovery rate at o .05.
Statistical analyses were performed using SAS software, version 9.4 (SAS Institute). Data were analyzed
between November 1, 2018, and December 9, 2019.

Results

A total of 210 patients with PDRD (135 men [64.3%]; mean [SD] age, 70.1 [8.2] years) and 175 caregivers
(128 women [73.1%]; mean [SD] age, 66.1 [11.1] years) were enrolled in the study. (Figure 1). Of those,
193 (91.9%) were white and non-Hispanic. A total of 106 patients (65 men [61.3%]; mean [SD] age, 69.5
[8.3] years) and 87 caregivers (62 women [71.3%]; mean [SD age, 69.7 [11.7] years) were randomized to
the PC intervention group, and 104 patients (70 mean [67.3%]; mean [SD] age, 70.7 [8.0] years) and 88
caregivers (66 women [75.0%]; mean [SD] age, 66.4 [11.1] years) were randomized to the standard care
group (Table 1). One hundred participants (94.3%) in the PC intervention group and 93 participants in the
standard care group (89.4%) were white and non-Hispanic. Adherence in the PC intervention group was
high, with 87 of 106 randomized patients (82.1%) completing all planned outpatient visits. In the standard
care group, the estimated rate of neurologist visits per person per year was 3.16, and the estimated rate of
primary care physician visits per person year was 4.66. Twelve patients crossed over from the standard care
to the PC intervention group, and 2 patients (1 from each group) were referred to hospice care.
Telemedicine was used for at least 1 visit by 19 of 106 patients (17.9%) in the PC intervention group, and
the palliative medicine physician was directly involved in the care of 48 of 104 patients (46.2%).

Compared with the standard care group, participants in the PC intervention group had better QoL (mean
[SD], 0.66 [5.5] improvement vs 0.84 [4.2] worsening; treatment effect estimate, 1.87; 95% CI, 0.47-3.27,
P=.009; Figure 2A) at 6 months. These effects were similar in the unadjusted model and were increased in
models that imputed missing data and accounted for treatment received. The same pattern of statistical
significance remained when missing data was filled in with multiple imputation; the 6-month estimated
treatment effect was 1.82 (95% CI, 0.16-3.47; P=.03), and the 12-month estimated treatment effect was
1.26 (95% CI, —0.20 to 2.72; P=.09; eResults and eTables 1, 2, and 3 in Supplement 2). The QoL for
patients and caregivers was jointly modeled so they could contribute information to each other. Factoring
crossover in treatment made the estimated treatment effects stronger. For crossover models with covariate
adjustment (but without missing data imputation of joint modeling), the estimated treatment effects were
2.48 (95% CI, 1.19-3.76; P <.001) for 6 months and 1.87 (95% ClI, 0.51-3.24; P =.007) for 12 months.
When the imputed data and joint modeling were added, the treatment effect estimates were 2.00 (95% CI,
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0.52-3.49; P=.009) for 6 months and 1.48 (95% CI, 0.06-2.91; P=.04). Higher PC needs at baseline
(assessed by the PC-NAT) were significantly associated with greater benefit from the PC intervention. At
12 months, the treatment effect for women was 2.91 (95% CI, 0.67-5.14; P=.01) and for men was 0.47
(95% CI, —1.22 to 2.16; P=.58), indicating a 2.43 (95% CI, —0.36 to 5.23; P=.09) greater treatment effect
for women than men. Other potential treatment effect modifiers (age, mood, caregiver burden, symptom
burden, disease severity, and cognition) were not significant. Compared with the standard care group, the
PC intervention group had a higher proportion of persons who experienced clinically significant (defined as
a change in the QoL-AD of at least 3 points)** benefit (20% in the standard care group vs 35% in the PC
intervention group; P =.02), and a lower proportion of persons who experienced clinically significant
worsening (41% in the standard care group vs 25% in the PC intervention group; P =.02).

Although the PC intervention group experienced a statistically significant reduction in caregiver burden as
measured by ZBI-12 scores (—2.28 points; 95% CI, —3.38 to —1.18; P <.001) compared with the standard
care group (—1.08 points; 95% CI, —2.28 to 0.12; P =.08) at 6 months, the difference between groups was
not statistically significant in our primary analysis (mean [SD], 2.3 [5.0] improvement in the PC
intervention group vs 1.2 [5.6] improvement in the standard care group; treatment effect estimate, —1.62;
95% CI, —3.32 to 0.09; P =.06). However, the difference between groups was statistically significant at 12
months (treatment effect estimate, —2.60; 95% CI, —4.58 to —0.61; P=.01; Figure 2B).

The strengths of these treatment effects were increased in models that imputed missing data and accounted
for treatment as received, and they were slightly decreased in unadjusted models. When missing data was
filled in with multiple imputation, the treatment effects were strengthened; the 6-month estimated treatment
effect was statistically significant at —2.63 (95% CI, —4.46 to —0.80; P =.006), and the 12-month estimated
treatment effect was —2.89 (95% CI, —4.93 to —0.85; P =.006; eResults and eTables 1, 2, and 3 in
Supplement 2).). For crossover models with covariate adjustment (but without missing data imputation),
the estimated treatment effects were —1.61 (95% CI, —3.23 t0 0.01; P =.02) for 6 months and —2.72 (95%
CI, —4.74 to —0.71; P=.008) for 12 months. When the imputed data were added, the treatment effect
estimates were —2.64 (95% CI, —4.35 to —0.93; P=.003) for 6 months and —3.10 (95% CI, —5.15 to —1.05;
P =.004). Higher PC-NAT scores, lower Montreal Cognitive Assessment scores, and worse grief were
significantly associated with greater caregiver burden benefit (measured by the ZBI-12) at 12 months.

Other effects favoring the PC intervention included symptom burden, health-related QoL, grief, caregiver
anxiety, the peace subscale of caregiver spiritual well-being (measured by the Functional Assessment of
Chronic Illness Therapy—Spiritual Well-Being), and both patient and caregiver global impressions of
change (Table 2). No group differences in patient mood or spiritual well-being and no outcomes favoring
standard care alone were observed.

Subgroup analyses for PD vs atypical parkinsonian conditions, dementia vs no dementia, advanced vs mild
to moderate disease, and high vs mild to moderate depressive symptoms found no between-group
differences (eResults and eTables 1, 2, and 3 in Supplement 2).

A statistically and clinically significant benefit in motor symptoms was observed among participants in the
PC intervention group (Table 2). Cognitive function was unchanged at 6 months and statistically, but not
clinically, better in the PC group at 12 months. At 6 months, among persons who did not have an advance
directive or health care proxy completed at baseline, those randomized to the PC intervention group were
significantly more likely to have completed an advance directive (53% [20 of 38] vs 26% [8 of 31] in the
standard care group for 6-month visit conditional on not having advanced directive at baseline; P =.02) but
not a health care proxy (48% [11 of 33] vs 39% [9 of 23] in the standard care group for 6-month visit
conditional on not having HCPA at baseline; P=.55). Among all participants with completed paperwork,
persons in the PC intervention group were more likely to have completed state-specific advance directives
(67.0% [59 of 88] vs 30.3% [23 of 76] in the standard care group at 12 months; P <.001) and to have filed
paperwork with their practitioners (for health care proxy, 67.1% [55 of 82] in the intervention group vs
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32.8% [20 of 61] in the standard care group at 12 months; P <.001; for advance directive, 83.0% [39 of 47]
in the intervention group vs 36.8% [13 of 38] in the standard care group at 12 months; P <.001). No
significant between-group differences in health care use were found during the study period, although the
number of significant events was low (eResults and eTables 3 and 4 in Supplement 2). No adverse events
were associated with the PC intervention.

Discussion

These results show a comparative advantage to outpatient PC compared with standard care in patients with
PDRD for several outcomes of interest to patients, families, and other stakeholders. We found that persons
randomized to receive integrated PC had better QoL, improved symptom burden, and higher rates and
quality of advance directive completion. Our results also suggested a benefit to caregiver burden, although
these results were less robust and were only significant in our primary analyses at 12 months. Because the
benefits of PC were greatest for those with high PC needs, our results may have underestimated treatment
effects because we excluded patients with urgent needs.

Although several studies have reported QoL benefits of standard medical approaches in patients with mild
to moderate PD, to our knowledge, little previous research has been conducted regarding interventions to
promote QoL in individuals with advanced disease, high nonmotor symptom burden, or dementia. Global
symptom burden was improved among participants in the PC intervention group, and we hypothesize that
this improvement reflected our systematic approach to the detection of nonmotor symptoms using
checklists, as nonmotor symptoms are not frequently mentioned by patients or detected by neurologists.%2
The benefits observed for caregiver burden were larger at 12 months than at 6 months. Because PDRD are
progressive illnesses, it is possible that this delayed benefit reflected the progression of the underlying
illness and higher needs at this later time point. The benefits to motor symptoms were clinically
significant,2¢ which was unexpected, as our team was not focused on motor symptom management. We
hypothesize that motor improvements may have reflected an unanticipated benefit of our PC team’s general
goal of encouraging activities that promoted joy, meaning, and connection.

Several novel aspects of this study deserve mention.2? First, our inclusion criteria were based on a broad
range of potential patient and caregiver PC needs rather than prognoses or definitions of advanced disease.
These issues are common reasons for referral to our clinics and reflect a desire to meet patient-centered
needs rather than disease-centered markers. Given that persons with higher PC needs based on the PC-NAT
experienced greater benefit from the intervention, the modified PC-NAT may be a useful triage tool.
Second, our intervention was delivered using an integrated PC model. This model reflects current practice
and highlights a need to develop hybrid models of PC that build on the strengths of both disease and PC
specialists and that efficiently use our limited pool of palliative medicine experts. The use of structured
checklists improves the disseminability of this model.

Limitations

This study had several limitations. It was conducted at academic centers that had specific interest and
experience in providing PC for patients with PDRD. Further study is needed to determine whether this
intervention can be implemented in other settings. Notably, although our clinics varied in their specific
clinic model, no significant differences were found in effectiveness by site, suggesting that the material
covered is more important than clinic logistics. Our comparator condition represented optimized standard
care (many patients with PD do not see a neurologist), and the presence of neuropalliative care at academic
centers could have contaminated our standard care condition, both of which may have diminished our
treatment effects. The population studied was not diverse and may have been biased toward persons
interested in receiving PC. It is possible that variables other than the intervention, such as total contact
time, were factors in the outcomes. As a pragmatic clinical trial, the study had broad inclusion criteria and
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covered many domains in our intervention. It is possible that more focused recruitment or interventions
could improve certain outcomes. Finally, as this study could not be double-blinded, it is possible that
patient-reported outcomes were biased.*’

Conclusions

The integration of PC into PDRD care holds the potential to improve outcomes, particularly for persons
who are underserved by current models of care (eg, patients with advanced illness and dementia). As a new
application of PC, a need exists to optimize the intervention, particularly for caregivers, and to develop
models appropriate for implementation in nonacademic settings and among diverse populations. Because
the PC intervention is time-intensive and resource-intensive, future studies should optimize triage tools and
consider alternative models of care delivery, such as telemedicine or care navigators, to provide key
aspects of the intervention at lower cost. Despite these limitations, the study’s results provide a starting
point for future studies integrating PC into standard care for patients with PDRD and other chronic
illnesses.

Notes

Supplement 1.

Trial Protocol

Supplement 2.
eMethods 1. Palliative Care Needs Assessment Tool-Parkinson Disease

eMethods 2. Detailed Description of Outpatient Palliative Care Intervention: Training and
Experience of the Integrated Palliative Care Team, Logistics of Integrated Palliative Care Clinic
Visits, and Goals of Integrated Palliative Care Visits and Team Member Roles

eMethods 3. Neurologist, Social Worker, Spiritual Care, and Nurse Visit Checklists
eMethods 4. Patient Health Care Utilization and Caregiver Health Care Utilization Questionnaires
eResults. Additional Sensitivity Analyses, Subgroup Analyses, and Health Care Use Analyses

eTable 1. Raw Differences Between Groups in Primary and Secondary Outcomes, Summary
Statistics

eTable 2. Differences Between Groups in Primary and Secondary Outcomes, Inferential Statistics,
Unadjusted

eTable 3. Snapshot Models for Patients for the 6-Week Periods Proceeding Baseline, 6 Months, and
12 Months

eTable 4. Cumulative Models for Patients for 6 Months and 12 Months, Patients With Complete
Data Only

eReferences

Supplement 3.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7042842/?report=printable 2021-05-28



Comparison of Integrated Outpatient Palliative Care With Standard Care in Patients Wi... Page 11 of 20

Data Sharing Statement

References

1. World Health Organization WHO definition of palliative care. World Health Organization website.
https://www.who.int/cancer/palliative/definition/en/. Published 2016. Accessed August 28, 2016.

2. Strand JJ, Kamdar MM, Carey EC. Top 10 things palliative care clinicians wished everyone knew about
palliative care. Mayo Clin Proc. 2013;88(8):859-865. doi:10.1016/j.mayocp.2013.05.020 [PubMed:
23910412] [CrossRef: 10.1016/j.mayocp.2013.05.020]

3. Temel JS, Greer JA, Muzikansky A, et al. . Early palliative care for patients with metastatic non—small-
cell lung cancer. N Engl J Med. 2010;363(8):733-742. doi:10.1056/NEJMo0al000678 [PubMed: 20818875]
[CrossRef: 10.1056/NEJMoal000678]

4. Rocker G, Downar J, Morrison RS. Palliative care for chronic illness: driving change. CMAJ. 2016;188
(17-18):E493-E498. doi:10.1503/cmaj.151454 [PMCID: PMC5135526] [PubMed: 27551031] [CrossRef:
10.1503/cmaj.151454]

5. Kamal AH, Currow DC, Ritchie CS, Bull J, Abernethy AP. Community-based palliative care: the natural
evolution for palliative care delivery in the US. J Pain Symptom Manage. 2013;46(2):254-264.
doi:10.1016/j.jpainsymman.2012.07.018 [PubMed: 23159685] [CrossRef:
10.1016/.jpainsymman.2012.07.018]

6. Quill TE, Abernethy AP. Generalist plus specialist palliative care—creating a more sustainable model. N
Engl J Med. 2013;368(13):1173-1175. doi:10.1056/NEJMp1215620 [PubMed: 23465068] [CrossRef:
10.1056/NEJMp1215620]

7. Hui D, Bruera E. Models of integration of oncology and palliative care. Ann Palliat Med. 2015;4(3):89-
98. [PubMed: 26231806]

8. Dorsey ER, George BP, Leff B, Willis AW. The coming crisis: obtaining care for the growing burden of
neurodegenerative conditions. Neurology. 2013;80(21):1989-1996. doi:10.1212/WNL.0b013e318293¢2ce
[PMCID: PMC3716348] [PubMed: 23616157] [CrossRef: 10.1212/WNL.0b013e318293e2ce]

9. Lupu D; American Academy of Hospice and Palliative Medicine Workforce Task Force . Estimate of
current hospice and palliative medicine physician workforce shortage. J Pain Symptom Manage. 2010;40
(6):899-911. doi:10.1016/j.jpainsymman.2010.07.004 [PubMed: 21145468] [CrossRef:
10.1016/j.jpainsymman.2010.07.004]

10. Johnson NB, Hayes LD, Brown K, Hoo EC, Ethier KA; Centers for Disease Control and Prevention
(CDC) . CDC National Health Report: leading causes of morbidity and mortality and associated behavioral
risk and protective factors—United States, 2005-2013. MMWR Suppl. 2014;63(4):3-27. [PubMed:
25356673]

11. Hely MA, Reid WG, Adena MA, Halliday GM, Morris JG. The Sydney multicenter study of
Parkinson’s disease: the inevitability of dementia at 20 years. Mov Disord. 2008;23(6):837-844.
doi:10.1002/mds.21956 [PubMed: 18307261] [CrossRef: 10.1002/mds.21956]

12. Bernal-Pacheco O, Limotai N, Go CL, Fernandez HH. Nonmotor manifestations in Parkinson disease.
Neurologist. 2012;18(1):1-16. doi:10.1097/NRL.0b013e31823d7abb [PubMed: 22217609] [CrossRef:
10.1097/NRL.0b013e31823d7abb]

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7042842/?report=printable 2021-05-28



Comparison of Integrated Outpatient Palliative Care With Standard Care in Patients Wi... Page 12 of 20

13. Kluger BM, Fox S, Timmons S, et al. . Palliative care and Parkinson’s disease: meeting summary and
recommendations for clinical research. Parkinsonism Relat Disord. 2017;37:19-26.
doi:10.1016/j.parkreldis.2017.01.008 [PubMed: 28108265] [CrossRef: 10.1016/j.parkreldis.2017.01.008]

14. Miyasaki JM, Long J, Mancini D, et al. . Palliative care for advanced Parkinson disease: an
interdisciplinary clinic and new scale, the ESAS-PD. Parkinsonism Relat Disord. 2012;18(suppl 3):S6-S9.
doi:10.1016/j.parkreldis.2012.06.013 [PubMed: 22867994] [CrossRef: 10.1016/j.parkreldis.2012.06.013]

15. Boersma I, Jones J, Carter J, et al. . Parkinson disease patients’ perspectives on palliative care needs:
what are they telling us? Neurol Clin Pract. 2016;6(3):209-219. doi:10.1212/CPJ.0000000000000233
[PMCID: PMC4909525] [PubMed: 27347438] [CrossRef: 10.1212/CPJ.0000000000000233]

16. Thorpe KE, Zwarenstein M, Oxman AD, et al. . A pragmatic-explanatory continuum indicator
summary (PRECIS): a tool to help trial designers. CMAJ. 2009;180(10):E47-E57.
doi:10.1503/cma;j.090523 [PMCID: PMC2679824] [PubMed: 19372436] [CrossRef:
10.1503/cmaj.090523]

17. Jeste DV, Palmer BW, Appelbaum PS, et al. . A new brief instrument for assessing decisional capacity
for clinical research. Arch Gen Psychiatry. 2007;64(8):966-974. doi:10.1001/archpsyc.64.8.966 [PubMed:
17679641] [CrossRef: 10.1001/archpsyc.64.8.966]

18. Dragan EM, Chen Z, Ondo WG. Does idiopathic restless legs syndrome delay onset and reduce
severity of Parkinson’s disease: a pilot study. /nt J Neurosci. 2015;125(7):526-530.
doi:10.3109/00207454.2014.987771 [PubMed: 25405536] [CrossRef: 10.3109/00207454.2014.987771]

19. Hall K, Sumrall M, Thelen G, Kluger BM; 2015 Parkinson’s Disease Foundation—Sponsored Palliative
Care and Parkinson’s Disease Patient Advisory Council . Palliative care for Parkinson’s disease:
suggestions from a council of patient and care partners. NP.J Parkinsons Dis. 2017;3:16.
doi:10.1038/s41531-017-0016-2 [PMCID: PMC5460163] [PubMed: 28649616] [CrossRef:
10.1038/s41531-017-0016-2]

20. Kluger BM, Katz M, Galifianakis N, et al. . Does outpatient palliative care improve patient-centered
outcomes in Parkinson’s disease: rationale, design, and implementation of a pragmatic comparative
effectiveness trial. Contemp Clin Trials. 2019;79:28-36. doi:10.1016/j.cct.2019.02.005 [PubMed:
30779960] [CrossRef: 10.1016/j.cct.2019.02.005]

21. Hughes AJ, Daniel SE, Kilford L, Lees AJ. Accuracy of clinical diagnosis of idiopathic Parkinson’s
disease: a clinico-pathological study of 100 cases. J Neurol Neurosurg Psychiatry. 1992;55(3):181-184.
doi:10.1136/jnnp.55.3.181 [PMCID: PMC1014720] [PubMed: 1564476] [CrossRef:
10.1136/jnnp.55.3.181]

22. Waller A, Girgis A, Currow D, Lecathelinais C; Palliative Care Research Program Team .
Development of the palliative care needs assessment tool (PC-NAT) for use by multi-disciplinary health
professionals. Palliat Med. 2008;22(8):956-964. doi:10.1177/0269216308098797 [PubMed: 18952754]
[CrossRef: 10.1177/0269216308098797]

23. Willis AW, Schootman M, Evanoff BA, Perlmutter JS, Racette BA. Neurologist care in Parkinson
disease: a utilization, outcomes, and survival study. Neurology. 2011;77(9):851-857.
doi:10.1212/WNL.0b013e31822¢9123 [PMCID: PMC3162639] [PubMed: 21832214] [CrossRef:
10.1212/WNL.0b013e31822¢9123]

24. Kluger BM, Persenaire MJ, Holden SK, et al. . Implementation issues relevant to outpatient neurology
palliative care. Ann Palliat Med. 2018;7(3):339-348. d0i:10.21037/apm.2017.10.06 [PubMed: 29307208]
[CrossRef: 10.21037/apm.2017.10.06]

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7042842/?report=printable 2021-05-28



Comparison of Integrated Outpatient Palliative Care With Standard Care in Patients Wi... Page 13 of 20

25. Thorgrimsen L, Selwood A, Spector A, et al. . Whose quality of life is it anyway? the validity and
reliability of the Quality of Life-Alzheimer’s Disease (QoL-AD) scale. Alzheimer Dis Assoc Disord.
2003;17(4):201-208. doi:10.1097/00002093-200310000-00002 [PubMed: 14657783] [CrossRef:
10.1097/00002093-200310000-00002]

26. Bedard M, Molloy DW, Squire L, Dubois S, Lever JA, O’Donnell M. The Zarit Burden Interview: a
new short version and screening version. Gerontologist. 2001;41(5):652-657. doi:10.1093/geront/41.5.652
[PubMed: 11574710] [CrossRef: 10.1093/geront/41.5.652]

27. Caramelli P, Laks J, Palmini AL, et al. . Effects of galantamine and galantamine combined with
nimodipine on cognitive speed and quality of life in mixed dementia: a 24-week, randomized, placebo-
controlled exploratory trial (the REMIX study). Arg Neuropsiquiatr. 2014;72(6):411-417.
doi:10.1590/0004-282X20140055 [PubMed: 24964105] [CrossRef: 10.1590/0004-282X20140055]

28. Logsdon RG, Gibbons LE, McCurry SM, Teri L. Assessing quality of life in older adults with cognitive
impairment. Psychosom Med. 2002;64(3):510-519. doi:10.1097/00006842-200205000-00016 [PubMed:
12021425] [CrossRef: 10.1097/00006842-200205000-00016]

29. Larsson V, Engedal K, Aarsland D, Wattmo C, Minthon L, Londos E. Quality of life and the effect of
memantine in dementia with Lewy bodies and Parkinson’s disease dementia. Dement Geriatr Cogn Disord.
2011;32(4):227-234. doi:10.1159/000334523 [PubMed: 22122992] [CrossRef: 10.1159/000334523]

30. Boersma I, Jones J, Coughlan C, et al. . Palliative care and Parkinson’s disease: caregiver perspectives.
J Palliat Med. 2017;20(9):930-938. doi:10.1089/jpm.2016.0325 [PMCID: PMC5576067] [PubMed:
28520498] [CrossRef: 10.1089/jpm.2016.0325]

31. Mosley PE, Moodie R, Dissanayaka N. Caregiver burden in Parkinson disease: a critical review of
recent literature. J Geriatr Psychiatry Neurol. 2017;30(5):235-252. doi:10.1177/0891988717720302
[PubMed: 28743212] [CrossRef: 10.1177/0891988717720302]

32. Bhimani R. Understanding the burden on caregivers of people with Parkinson’s: a scoping review of
the literature. Rehabil Res Pract. 2014;2014:718527. doi:10.1155/2014/718527 [PMCID: PMC4179947]
[PubMed: 25298895] [CrossRef: 10.1155/2014/718527]

33. Zarit SH, Reever KE, Bach-Peterson J. Relatives of the impaired elderly: correlates of feelings of
burden. Gerontologist. 1980;20(6):649-655. doi:10.1093/geront/20.6.649 [PubMed: 7203086] [CrossRef:
10.1093/geront/20.6.649]

34. Martinez-Martin P, Arroyo S, Rojo-Abuin JM, Rodriguez-Blazquez C, Frades B, de Pedro Cuesta J;
Longitudinal Parkinson’s Disease Patient Study (Estudio Longitudinal de Pacientes con Enfermedad de
Parkinson-ELEP) Group . Burden, perceived health status, and mood among caregivers of Parkinson’s
disease patients. Mov Disord. 2008;23(12):1673-1680. doi:10.1002/mds.22106 [PubMed: 18709684]
[CrossRef: 10.1002/mds.22106]

35. Hebert R, Bravo G, Preville M. Reliability, validity and reference values of the Zarit Burden Interview
for assessing informal caregivers of community-dwelling older persons with dementia. Can J Aging.
2000;19(4):494-507. doi:10.1017/S0714980800012484 [CrossRef: 10.1017/S0714980800012484]

36. Higginson 1J, McCrone P, Hart SR, Burman R, Silber E, Edmonds PM. Is short-term palliative care
cost-effective in multiple sclerosis? a randomized phase 11 trial. J Pain Symptom Manage. 2009;38(6):816-
826. d0i:10.1016/j.jpainsymman.2009.07.002 [PubMed: 19833477] [CrossRef:
10.1016/j.jpainsymman.2009.07.002]

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7042842/?report=printable 2021-05-28



Comparison of Integrated Outpatient Palliative Care With Standard Care in Patients Wi... Page 14 of 20

37. Peto V, Jenkinson C, Fitzpatrick R, Greenhall R. The development and validation of a short measure of
functioning and well being for individuals with Parkinson’s disease. Qual Life Res. 1995;4(3):241-248.
doi:10.1007/BF02260863 [PubMed: 7613534] [CrossRef: 10.1007/BF02260863]

38. Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta Psychiatr Scand. 1983;67
(6):361-370. doi:10.1111/j.1600-0447.1983.tb09716.x [PubMed: 6880820] [CrossRef: 10.1111/j.1600-
0447.1983.tb09716.x]

39. Prigerson HG, Horowitz MJ, Jacobs SC, et al. . Prolonged grief disorder: psychometric validation of
criteria proposed for DSM-5 and ICD-11. PLoS Med. 2009;6(8):¢1000121.
doi:10.1371/journal.pmed.1000121 [PMCID: PMC2711304] [PubMed: 19652695] [CrossRef:
10.1371/journal.pmed.1000121]

40. Peterman AH, Fitchett G, Brady MJ, Hernandez L, Cella D. Measuring spiritual well-being in people
with cancer: the functional assessment of chronic illness therapy—Spiritual Well-Being Scale (FACIT-Sp).
Ann Behav Med. 2002;24(1):49-58. doi:10.1207/S15324796ABM2401 06 [PubMed: 12008794]
[CrossRef: 10.1207/S15324796 ABM2401 06]

41. Guerriere DN, Coyte PC. The ambulatory and home care record: a methodological framework for
economic analyses in end-of-life care. J Aging Res. 2011;2011:374237. doi:10.4061/2011/374237
[PMCID: PMC3100578] [PubMed: 21629752] [CrossRef: 10.4061/2011/374237]

42. Fahn S, Elton R; Members of the UPDRS Development Committee The Unified Parkinson’s Disease
Rating Scale. In: Fahn S, Marsden CD, Calne DB, Goldstein M, eds. Recent Developments in Parkinson’s
Disease Vol 2 Florham Park, New York: Macmillan Health Care Information; 1987:153-163.

43. Nasreddine ZS, Phillips NA, Bedirian V, et al. . The Montreal Cognitive Assessment, MoCA: a brief
screening tool for mild cognitive impairment. J Am Geriatr Soc. 2005;53(4):695-699. doi:10.1111/j.1532-
5415.2005.53221.x [PubMed: 15817019] [CrossRef: 10.1111/j.1532-5415.2005.53221.x]

44. Hoe J, Hancock G, Livingston G, Woods B, Challis D, Orrell M. Changes in the quality of life of
people with dementia living in care homes. Alzheimer Dis Assoc Disord. 2009;23(3):285-290.
doi:10.1097/WAD.0b013e318194fcle [PMCID: PMC2759656] [PubMed: 19812472] [CrossRef:
10.1097/WAD.0b013e318194fcle]

45. Shulman LM, Taback RL, Rabinstein AA, Weiner WJ. Non-recognition of depression and other non-
motor symptoms in Parkinson’s disease. Parkinsonism Relat Disord. 2002;8(3):193-197.
doi:10.1016/S1353-8020(01)00015-3 [PubMed: 12039431] [CrossRef: 10.1016/S1353-8020(01)00015-3]

46. Shulman LM, Gruber-Baldini AL, Anderson KE, Fishman PS, Reich SG, Weiner WJ. The clinically
important difference on the Unified Parkinson’s Disease Rating Scale. Arch Neurol. 2010;67(1):64-70.
doi:10.1001/archneurol.2009.295 [PubMed: 20065131] [CrossRef: 10.1001/archneurol.2009.295]

47. Roydhouse JK, Fiero MH, Kluetz PG. Investigating potential bias in patient-reported outcomes in
open-label cancer trials. JAMA Oncol. 2019;5(4):457-458. doi:10.1001/jamaoncol.2018.6205 [PubMed:
30653227] [CrossRef: 10.1001/jamaoncol.2018.6205]

Figures and Tables

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7042842/?report=printable 2021-05-28



Comparison of Integrated Outpatient Palliative Care With Standard Care in Patients Wi... Page 15 of 20

Figure 1.

584 Patients contacted

e

Y

351 Excluded by phone ‘

233 Patients screened

23 Excluded by person ‘

104 Control

106 Intervention

16 Excluded
2 Deaths
—
1 Contact lost
13 Withdrew
\J

11 Excluded
5 Deaths
6 Withdrew

Y

95 Patients at 3 mo
94 Patients at 6 mo
87 Patients at 9 mo
88 Patients at 12 mo

99 Patients at 3 mo
96 Patients at 6 mo
95 Patients at 9 mo
94 Patientsat 12 mo

CONSORT Patient Flow Diagram

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7042842/?report=printable

Open in a separate window

2021-05-28



Comparison of Integrated Outpatient Palliative Care With Standard Care in Patients Wi... Page 16 of 20

Table 1.

Baseline Characteristics of Participants

Open in a separate window

Abbreviations: MoCA, Montreal Cognitive Assessment; NA, not applicable; QoL-AD, Quality of Life in Alzheimer’s
Disease Scale; UPDRS, Unified Parkinson’s Disease Rating Scale; ZBI-12, Zarit Burden Interview 12-item scale.
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Figure 2.
[A] Patient quality of life QOL-AD [8] Patient quality of life Bl
38+ 210+
Intervention Control  a
36+ a . _ |
d i e ',/T
] . o WP ==
5" 34_ 'Ea 5. Tl -
: = ]
Control J_ 0 .
Intervention —
324 144
301 . . : . 121 ; ; ; ;
0 3 6 9 12 0 3 6 9 12
Time, mo Time, mo

Patient-Reported and Caregiver-Reported Outcomes

A, Patient-reported outcomes. QoL-AD indicates Quality of Life in Alzheimer Disease Scale. B, Caregiver-
reported outcomes. ZBI-12 indicates Zarit Burden Interview 12-item scale. Error bars indicate the SE.

*Points with significant group differences in the primary adjusted model.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7042842/?report=printable 2021-05-28



Comparison of Integrated Outpatient Palliative Care With Standard Care in Patients Wi... Page 19 of 20

Table 2.

Differences in Primary and Secondary Outcomes Between Groups

Open in a separate window
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Abbreviations: CGIC, Clinical Global Assessment of Change; ESAS—PD, Edmonton Symptom Assessment
Scale—Parkinson’s Disease; FACIT-SW, Functional Assessment of Chronic Illness Therapy—Spiritual Wellbeing;
HADS, Hospital Anxiety and Depression Scale; MOCA, Montreal Cognitive Assessment; PG—12, Prolonged Grief
12—item scale; QOL—AD, Quality of Life Alzheimer’s Disease scale; UPDRS, Unified Parkinson’s Disease Rating
Scale Motor Subscore; ZBI, Zarit Burden Inventory.

aTreatment effects and P values based on adjusted model.
YSignificant under false discovery rate (a.=.05) adjustment for 44 treatment effects.
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