Q brain @ﬁ

sciences

Review

Palliative Care in High-Grade Glioma: A Review

Rita C. Crooms ¥, Nathan E. Goldstein 12, Eli L. Diamond 3 and Barbara G. Vickrey !

1 Icahn School of Medicine at Mount Sinai, 1 Gustave L. Levy P, New York, NY 10029, USA;
nathan.goldstein@mssm.edu (N.E.G.); barbara.vickrey@mssm.edu (B.G.V.)

2 Geriatric Research Education and Clinical Center, James J. Peters VA Medical Center, 130 Kingsbridge
Avenue, Bronx, NY 10468, USA

3 Department of Neurology, Memorial Sloan Kettering Cancer Center, 1275 York Avenue,
New York, NY 10065, USA; diamonel@mskcc.org

* Correspondence: caroline.crooms@mssm.edu; Tel.: +212-241-3447; Fax: +212-2413-656

Received: 11 August 2020; Accepted: 9 October 2020; Published: 13 October 2020

Abstract: High-grade glioma (HGG) is characterized by debilitating neurologic symptoms and poor
prognosis. Some of the suffering this disease engenders may be ameliorated through palliative care,
which improves quality of life for seriously ill patients by optimizing symptom management and
psychosocial support, which can be delivered concurrently with cancer-directed treatments. In this
article, we review palliative care needs associated with HGG and identify opportunities for primary
and specialty palliative care interventions. Patients with HGG and their caregivers experience high
levels of distress due to physical, emotional, and cognitive symptoms that negatively impact quality
of life and functional independence, all in the context of limited life expectancy. However, patients
typically have limited contact with specialty palliative care until the end of life, and there is no
established model for ensuring their palliative care needs are met throughout the disease course.
We identify low rates of advance care planning, misconceptions about palliative care being
synonymous with end-of-life care, and the unique neurologic needs of this patient population as
some of the potential barriers to increased palliative interventions. Further research is needed to
define the optimal roles of neuro-oncologists and palliative care specialists in the management of
this illness and to establish appropriate timing and models for palliative care delivery.
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1. Introduction

Approximately 17,000 new cases of high-grade glioma (HGG) are diagnosed in the United States
each year. Though rare, this group of WHO Grade III and IV primary malignant brain tumors,
including anaplastic oligodendroglioma, anaplastic astrocytoma, and glioblastoma, have a
substantial impact: primary malignant brain tumors account for approximately 3% of all cancer
deaths, the majority (around 80%) of which are HGG [1,2]. It remains incurable, with the median
survival ranging from months to a few years depending on histologic, clinical, and molecular factors.
HGG also carries a significant economic burden, with median direct cost per patient of $184,000 [3],
which is higher than for other types of cancer (e.g., the median direct cost in lung cancer is ~$159,000
per patient)[4]. During the short course of their illness, patients have high symptom burden and
supportive care needs that are distinct from those of other cancer patients [5]. The addition of
palliative care to the neuro-oncology treatment model has the potential to address these needs.

Palliative care is an interdisciplinary medical specialty dedicated to relieving the symptoms and
stress associated with serious illness, with the goal of improving quality of life for patients and
caregivers. [6] It is appropriate at any stage of serious illness, regardless of prognosis, and can be
provided concurrently with cancer-directed therapy. Palliative care has been demonstrated to be
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beneficial in terms of quality of life, patient and caregiver satisfaction, and health care costs [7-11].
The American Society of Clinical Oncology (ASCO) recommends that early palliative care be
integrated into cancer treatment plans, yet there is no single palliative care delivery model that can
be applied across all types of cancer [12]. HGG, in particular, has been recognized as unique in terms
of patients’ palliative care needs. [13]

This review explores unmet needs and opportunities for palliative care for HGG patients and
caregivers. We summarize current literature in the domains of (1) supportive care needs with respect
to physical and emotional symptoms, functional impairments, and health-related quality of life
(HRQOL), (2) caregiver needs, (3) advance care planning, (4) the end of life, and (5) utilization of
primary and specialty palliative care in HGG. We further discuss possible barriers to implementation
of palliative care in neuro-oncology and propose opportunities to improve research, education, and
comprehensive patient care.

2. Approach

This is a narrative review intended to describe and discuss the use of palliative care in treating
patients with high-grade glioma. We conducted a MEDLINE search using the terms ‘palliative care’
or ‘supportive care’ and ‘high-grade glioma’, ‘glioma’, or ‘malignant brain tumor’ in the title and/or
abstract from 2000 through December 2019. Articles were included if the review subject or study
population was patients with high-grade glioma or if there was subgroup analysis specific to high-
grade glioma, and if they addressed one of the following topics: Physical, emotional, or cognitive
symptoms; functional status; health-related quality of life; advance care planning; palliative care; or
end-of-life and hospice. Articles were excluded if they did not specifically discuss high-grade glioma
patients or if they discussed cancer-directed therapy with palliative intent. A total of 175 studies were
considered for scientific merit and relevance to the aims of this review. The final number of included
articles by topic was as follows: Symptoms, functional status, health-related quality of life: 10;
caregiver needs: 11; advance care planning: 11; end of life: 11; utilization of primary and specialty
palliative care: 10.

2.1. Supportive Care Needs of HGG Patients: Symptoms, Functional Impairments, and Distress

HGG has a unique clinical course that differs from that of other advanced cancers in including
early cognitive and functional decline, seizures and neurologic deficits, and facing the end of life
almost from the time of diagnosis; all of these aspects have a disproportionately negative impact on
quality of life (Table 1). [14]

Physical symptoms in HGG are mostly neurologic in nature. In a review of 32 studies, 25
common symptoms were identified in glioblastoma patients, with the following being most
prevalent: seizures (37%), cognitive deficits (36%), drowsiness (35%), dysphagia (30%), headache
(27%), confusion (27%), aphasia (24%), motor deficits (21%), fatigue (20%) and dyspnea (20%). [15]
There is variability within the disease trajectory, with more headache and dizziness at the time of
diagnosis, higher rates of treatment side effects during the follow-up phase, and more drowsiness,
fatigue, and neurologic deficits in the end-of-life phase. Symptom burden increases during active
HGG treatment and hospitalizations, and there is a phase of significant and progressive worsening
at the end of life. [14,16,17]

Emotional distress is also common: a systematic review of 42 articles measuring depression in
glioma patients revealed a frequency of 15% in studies using clinician-rated measures and 27% in
those using patient-reported measures. [18] While both numbers suggest that only a minority of HGG
patients experience clinical depression, diagnosis may be challenging given the prevalence of other
neurocognitive symptoms. A separate review of 16 qualitative studies provided a more detailed
exploration of the emotional consequences of HGG, including shock, disbelief, and powerlessness in
the face of the diagnosis; distressing changes in interpersonal relationships due to neurocognitive
symptoms, personality and behavior changes; increasing dependence on caregivers; and existential
anxiety in the face of a terminal diagnosis. [19] Patients also reported significantly higher illness
intrusiveness (the extent to which illness interferes with daily life) than patients with other cancers,
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including lung and breast, arising in part from the significant decline in physical and cognitive
function associated with HGG [20].

Indeed, deficits that affect functional status, such as aphasia, vision loss, and motor deficits,
appear in nearly half of patients [21]. In a retrospective study of 544 functionally independent patients
undergoing resection of glioblastoma, 56% had lost functional independence by 10 months after
surgery, increasing to 70% by 18 months [22]. Functional decline that renders the patient difficult to
care for at home is a common reason for hospitalization, which may be burdensome for patients,
families, and the health care system [23,24]. Moreover, the level of dependence due to physical
function is inversely correlated with patient-reported wellbeing and survival [22,25].

Like functional decline, cognitive dysfunction is common and affects daily functioning,
independence, and medical decision-making [26]. In addition to cognitive impairment caused by the
tumor itself, some cancer-directed therapies (surgery and radiation) and symptomatic treatments
(anti-epileptic drugs and corticosteroids) have been associated with worsening cognitive deficits [26].
In the last weeks of life, up to 50% of patients have lost their ability to make decisions for themselves,
emphasizing the importance of early goals of care discussions [27].

Taken together, these factors result in decreased health-related quality of life (HRQOL), an
important patient-related outcome measure in brain tumor research [21]. Patients with HGG have
lower scores than the general population both in terms of overall quality of life (76.5 vs 85.9 on the
FACT-G scale in a sample of 116 Australian patients) and with respect to physical (20.85 vs 25.1),
functional (15.6 vs 20.3), and emotional (16.8 vs 21.2) domains [25]. Its significance is underscored by
findings from a study of 79 patients with glioma (both low- and high-grade) that 79% of patients with
HGG prioritized quality of life over survival when making medical decisions [21].

Table 1. Summary of the literature on the supportive care needs of patients with HGG throughout
the disease trajectory. Articles that fall into multiple categories are included only once.

Number

Author Number of L.
(Year) Country of Study Type Participants Key Findings
Centers
Physical and Emotional Symptoms
32 studies
addressing .

. ? . Identifies 10 most
ljzerman- Systematic symptoms, side common symptoms in
Korevaar N/A N/A yreview effects, and different }Illasis of glioma
(2018) [15] adverse events . P &

. . trajectory
in glioma
patients
Psychological Distress
. One-third of
154 patients patients reported
Rooney Prospective with glioma significant emotional
Scotland 2
(2013) [18] cotlan cohort (low or high distress
grade) . Patients with high
distress early in disease
L . Sources of distress
16 qualitative . .
. . include death anxiety, loss

Sterckx N/A N/A Systematic studies of of autonomv. and

(2013) [19] review impact of HGG ) Y .
. behavior/personality
on everyday life
changes
. GBM patients
Cross-sectional have a less positive affect,
P . .

Blelstein S e Ppatientswith o O
(2015) [20] psy GBM

components of
care

other cancer patients
o High cancer
symptom burden




Brain Sci. 2020, 10, 723

40f24

associated with illness
intrusiveness and
depression

Functional Status

. Physical
impairment was present in

. ith
Gabel Retrospective 8 patients wit 28.6%
(2019) [21] usA ! nalysi HGGand2l Cogniti
analysis with LGG . . Ogntve .
impairment was present in
43.9%
. 56% of patients
were no longer
544 patients . .
with KPS > 80 2 functionally independent
at 10 months post-op
. . who underwent
Chaichana USA 1 Retrospective first-time . Older age,
(2011) [22] analysis . comorbid CAD, COPD,
resection of .
. HTN, pre- or postoperative
primary or motor or lan defici
guage deficits
secondary GBM . ;
predictors of losing
functional independence
Cognitive Dysfunction
. Cognitive deficits
are common and may be
Studies 8 Y e,
Bergo N/A N/A Narr.atlve add.r.essmg radiation, AEDs,
(2019) [26] review cognition and corticosteroids)
HRQOL in HGG  ° ors)
. Cognitive
rehabilitation may have
some benefit
o >50% of patients
Physicians and lack.e'd capac#y for
. . . decision-making at the end
Sizoo Netherlands 3 Cross-sectional relatives of 155 of life
(2012) [27] survey deceased HGG .
atients o 40% of physicians
patt did not discuss end-of-life
preferences with patients
Health-Related Quality of Life
Majority of
. 58 patients with * . aorty o
Gabel Retrospective patients in both groups
(2019) [21] USA ! nalysi HGG and 21 rioritized HRQOL over
analysis with LGG prioritize ove
survival
. Poor HRQOL,
high distress, high unmet
needs when commencing
Halkett . Prospective 116 HGG radiotherapy
(2015) [25] Australia 4 cohort patients o Low education

and financial resources
associated with lower
HRQOL

aKarnofsky Performance Status (KPS) is a tool for providers to describe a patient’s functional status,

ranging from 100 (no complaints, no evidence of disease) to 0 (dead). PBT: Primary brain tumor; GPC:
General palliative care; HRQOL: Health-related quality of life; GBM: Glioblastoma; WHO: World
Health Organization; HGG: High-grade glioma; LGG: Low-grade glioma; CAD: Coronary artery

disease; COPD: Chronic obstructive pulmonary disease; HTN: Hypertension; AED: Anti-epileptic

drug.
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2.2. Caregiver Needs

The detrimental effects of HGG extend to caregivers as well [28,29]. The success of caregiver
coping strategies may be associated with the patient’s quality of life as well as their own, such that
support of the caregiver is also support of the patient [30]. In a systematic review of 35 studies,
Applebaum et al. identified the following negative impacts reported by caregivers: loss of identity
and changing relationships, isolation, responsibility and guilt, and anxiety about the patient’s death
[29]. Because of the early loss of independence described above, caregivers quickly become
responsible for assisting the patient with activities of daily living and handling the logistics of medical
care, finances, and the home, often while simultaneously dealing with personality and behavior
changes in the patient [31-33]. This leads to significant distress, as seen in a cohort of Australian
caregivers of HGG patients evaluated at the time of the patient’s first chemo-radiotherapy and 3 and
6 months later, where self-rated distress was consistently moderate or high in 60% of caregivers [34].
Evidence of psychological stress was also present in approximately 40% of caregivers at all three time
points. Even among caregivers of HGG patients who survive beyond two years from diagnosis, 28%
report moderate to severe distress. [35] Specific unmet needs of caregivers have also been detailed
and evaluated longitudinally [36]. Key categories of unmet need reported by at least 20% of caregivers
at each study time point included access to services (such as accessible parking at the hospital) and
advance care planning (such as discussing prognosis or anticipated physical needs and working
through feelings about death and dying).

As functional status worsens at the end of life, caregivers may lose the ability to meet the
patient’s needs fully without outside assistance, such as from a hospice organization [37]. In a
randomized controlled trial of psychological support including cognitive behavioral therapy for 56
caregivers of patients with HGG, the intervention was associated with improved feelings of caregiver
mastery (confidence in caregiving abilities), suggesting that some of the burden associated with
caregiving in HGG can be alleviated [38]. These findings highlight the importance of incorporating
caregivers into palliative care interventions for HGG, as well as the importance of early advance care
planning.

2.3. Advance Care Planning

Advance care planning is an open, supported discussion between health care providers,
patients, and caregivers about the patient’s goals of care. It is especially important for patients with
HGG, where the prognosis is invariably poor, and patients often lose their ability to communicate
their wishes early in the disease course.

A 2016 systematic review of advance care planning for primary malignant brain tumors revealed
highly variable methodology across studies, making it difficult to paint an accurate picture of current
advance care planning practices [39]. Only two of the included studies specifically addressed advance
care planning (as opposed to advance directives) [27,40]. In one study of a cohort of 155 HGG
decedents, 72% had had at least one end-of-life decision made (e.g., withdrawal of dexamethasone,
cancer-directed treatment, or artificial nutrition/hydration) [27]. However, 50% of patients lacked
decision-making capacity at the end of life, only 40% had an advance directive, and 40% had not
discussed end-of-life preferences with their physician. In the other study, among patients with HGG
admitted to the neurology or neurosurgery service at a single institution over a 6-month period, 88%
had a documented hospice discussion, but at a median of 28 days prior to death [40]. Details of the
discussions and subsequent rates of hospice referral were not reported. Sixty-five percent had a do-
not-resuscitate order, instituted a median of 31 days before death, suggesting that most patients did
not seek non-beneficial interventions at the end of life. Two interventional studies were included in
the systematic review, one evaluating the effects of a video decision support tool [41] and one a pilot
of comprehensive palliative care [42]. These interventions were associated with a preference for
comfort-focused care and with decreased hospital readmission and ICU utilization, suggesting that
palliative care interventions can help increase goal-concordant care in this population.

The review further identified a wide range of advance directive completion across studies, with
health care proxy documentation rates ranging from 8% to 77% [39]. One retrospective, single-center
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study of 117 glioblastoma patients aimed to determine adherence to five ASCO palliative care quality
measures, including completion of an advance directive (e.g., health care proxy or durable power of
attorney documents, living wills, or Medical Orders for Life-Sustaining Treatment), by the third
oncology appointment [43]. Fifty-two percent of patients met this goal, though the advance directive
in 49% of those cases was a health care proxy alone, with no information about treatment preferences.
The low rate of advance care planning in these studies—and the fact that it seems to happen late in
the disease course when it does occur—demonstrates substantial room for improvement. This is
likely the result of many factors: a 2018 study involving semi-structured interviews with 15 neuro-
oncology providers identified emotional difficulty, time (both amount of time available and the “right
time”), and lack of clearly defined roles (who will do the planning) as contributors to avoidance of
advance care planning [44]. Another theme was uncertainty about what exactly defines advance care
planning and how to do it. One study in Australia found that a group of 35 interdisciplinary health
care providers recognized limitations in the supportive care available to patients, while also
acknowledging the difficult balance between sharing realistic prognostic information and
maintaining hope in HGG [45].

Along with identifying surrogate decision-makers and delineating treatment preferences,
discussion of prognosis is an important aspect of advance care planning. A study of prognostic
awareness, defined as awareness of incurability and accurate estimate of life expectancy, was
conducted among 50 malignant glioma patients and 32 paired caregivers. Only 40% of patients and
69% of caregivers had full prognostic awareness, meaning they knew the disease was incurable and
could estimate their own life expectancy [46]. Twenty percent of patients had no prognostic
awareness, meaning they believed high-grade glioma to be a curable disease, and 40% had limited
prognostic awareness, meaning they were aware that it was incurable but overestimated life
expectancy. Notably, the proportion of patients with limited or no prognostic awareness remained at
nearly 60% in patients with multiply recurrent HGG. Caregivers were more aware, with 69% having
full prognostic awareness and only 3% having no prognostic awareness. A separate qualitative study
also found that caregivers had a more vivid recollection of the initial delivery of the diagnosis and
prognosis, which they described as a traumatic experience [47]. Nevertheless, 60% of patients and
72% of caregivers in the prognostic awareness study reported that prognostic information was
extremely or very important, and 42% of patients and 50% of caregivers desired more prognostic
information [46]. Study authors suggest that the discrepancy in prognostic awareness between
patients and caregivers may be due to differences in understanding prognostic information that has
been shared, requests from caregivers to receive prognostic information independently, or greater
tendency among caregivers to seek prognostic information elsewhere (e.g., the internet). We conclude
from the above findings that patients and caregivers do welcome advance care planning. One
intervention that looked at ways to improve such communication in this population was the recent
Information, Coordination, Preparation, and Emotional (I-CoPE) pilot study of structured,
supportive care for HGG, including staged information sharing at the time of diagnosis, following
hospital discharge prior to initiation of chemo/radiotherapy, and following completion of
radiotherapy [48]. Along with distress screening, emotional support, and care coordination from an
I-CoPE care coordinator, this intervention was feasible and acceptable to caregivers, providing a
potential template for structured advance care planning interventions. Additional research is needed
to define the optimal way to introduce and document advance care planning in this population to
improve goal-concordant care at the end of life.

2.4. End of Life

The final days and weeks of life present special challenges in HGG (Table 2) [23,49,50]. The
symptom profile evolves, with fatigue, drowsiness, and neurologic deficits dominating [16]. Up to
60% of patients are described by their caregivers as “severely disabled” at the end of life [49]. Factors
associated with poor quality of life during this period include disability, high levels of stress at the
time of diagnosis, and moderate or marked cognitive or personality changes. “Quality of death” may
also be suboptimal: A survey conducted in the Netherlands of 81 caregivers of patients with HGG
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who had died revealed that 25% of caregivers perceived that the patients had died without dignity
(as measured on a 5—point Likert scale ranging from “very undignified” to “very dignified) [51].
Factors associated with positive perceptions of the quality of care in the final 3 months of life,
according to a survey of 207 family caregivers of HGG decedents in the Netherlands, Austria, and
Scotland, including dying in the preferred location, effective treatment of physical symptoms, and
satisfaction with information provided. [52]

Despite evidence that palliative care issues are important to HGG patients at the end of life,
extant studies suggest they are not prioritized (Tables 3 and 4). While care patterns vary between
countries, hospitalization late in the disease course is common, but not necessarily beneficial [24,52-
55]. For example, in a case-control study of 385 glioblastoma patients at a single center in the United
States, 42% of patients were hospitalized within a month of death, and of these hospitalizations, 85%
were for management of neurologic decline, which is an expected and frequently irreversible
outcome for many patients [24]. Among those hospitalized within a month of death, 32% died in the
hospital. Thirty-four percent received intensive care, 11% underwent mechanical ventilation, and 2
patients received cardiopulmonary resuscitation. The study’s authors propose that many of these
admissions could have been avoided with early and comprehensive end-of-life discussions. The fact
that most study participants chose not to be resuscitated also suggests that most patients do not
choose non-beneficial treatments, implying that communicating expected outcomes for a given
therapy is essential. Similarly, in an Australian study of 678 HGG patients who survived beyond 120
days from diagnosis, 54% presented to the ED at least once in the 120 days prior to death, spending
a median of 11 days in the hospital during that period. The proportion of patients who received
inpatient palliative care consultation did increase throughout the disease course, from 5% during the
diagnosis admission, to 26% in the final 120 days of life, to 63% during the admission in which the
patient died [53]. Compared to patients who did not receive palliative care services, patients who
received palliative care during the 120-day period prior to death were 70% more likely to die outside
of the hospital (p = 0.03). The same authors also compared patients with HGG who died during the
diagnosis admission to those who died within 120 days of diagnosis [55]. Patients in the former group
were older and more likely to have a multifocal tumor or other medical comorbidities and were less
likely to have surgical resection of their tumor. They were also more likely to present through the
emergency department or be admitted to the intensive care unit (ICU). These findings suggest that
palliative care consultation is pursued only when patients are recognized as close to death, and thus
may miss out on the benefits of early palliative care referral, including death outside the hospital and
timely hospice enrollment.

According to a retrospective analysis of Medicare claims data, 63% of HGG patients in the
United States were enrolled in hospice between 2002 and 2012 [56]. Of those 63%, 11% were enrolled
within 3 days of death, and 22% were enrolled within 7 days of death; the median time on hospice
was 21 days. In general, patients with malignant brain tumors are referred to hospice less frequently
and later in their disease course than other solid tumor patients, and late enrollees tend to have more
severe neurologic debilitation than patients referred earlier, suggesting that they do not derive
maximal benefit from the service [57,58]. Earlier incorporation of palliative care principles, such as
advance care planning, may help identify the most appropriate time for hospice referral on an
individual basis.

Table 2. Summary of the literature on end-of-life supportive care needs and health care utilization in HGG.

Number Number of
Author (Year) Country of Study Type .. Key Findings
Participants
Centers
. Identifies most
Thier (2016) Austria 1 Retrospective 57 patients common symptoms and
[16] analysis with GBM medications in last 10 days
of life
Sizoo (2010) Netherlands 1 Retrospective 55 patients . Depressed mental

[17] analysis with HGG status, dysphagia were most
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common symptoms in final
week of life

Oberndorfer
(2008) [23]

Austria

Retrospective
chart review

29 patients
with GBM

. Health care
utilization (medications,
diagnostic tests, procedures)
increased with proximity to
death

. Mean time from
end of cancer-directed
therapy to death was 10
weeks

Diamond
(2017) [24]

USA

Retrospective
data analysis

385 GBM
patients

o 42.6% of patients
were admitted within 30
days of death

. 34% of admitted
patients had ICU-level care
. 13% had
mechanical ventilation, 1%
had CPR

Sizoo (2014)
[27]

N/A

N/A

Systematic
Review

17 studies
addressing the
end-of-life
phase for
HGG patients

. Symptom burden at
the end of life is high and
burdensome for patients and
caregivers

. Functional and
cognitive decline are
significant issues

. HGG patients have
ACP later in their disease
course than other patients
with neurologic disease

Koekkoek
(2016) [50]

N/A

N/A

Narrative
Review

N/A

. Summarizes
literature on end-of-life
symptom management in
HGG

. Recommends early
ACP

. Reviews caregiver
needs

Sizoo (2012)
[51]

Netherlands

Cross-
sectional
survey

101 providers
50 relatives

. 25% of caregivers
viewed patients as having
died without dignity

. Goals of care
discussions were reported as
limited

. Preserved
communication, positive
relationships with health
care providers, and lack of
health care transitions were
associated with dignified
death

Koekkoek
(2014) [52]

Netherlands
Austria
Scotland

Cross-
sectional
survey

207 caregivers
of HGG
decedents

. Predictors caregiver
satisfaction with end-of-life
care include dying in
preferred location; symptom
control; meeting of
informational needs
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o 26% of patients
died outside the hospital
. o 11
Sundararajan Australia Many Retrospective i ;ilrlng:ant palliative4C9a/:ejllllec::51;?cZ
(2014) [53] cohort ) .
patients setting
. 25% died in an
acute hospital bed
. 90% of patients
were admitted to hospital in
1623 decedents last 6bmo of life
. . . . o 23% spent 23
Alturki (2014) Retrospective ~ with primary . .
54] Canada Many analysis intracranial months in acute care in last
tumors 6mo
. 49% died in
hospital, 10% at home, 40%
in palliative care facility
o 62% of patients
who died during diagnosis
admission was admitted to a
palliative care bed; 38% died
482 malignant  in an acute hospital bed
glioma o 12% of patients
Collins (2014) Australia Many Retrospective ~ patients who  who survived diagnosis
[55] cohort died within admission had a palliative
120 days of care consultation
diagnosis . Presence of

cognitive or behavioral
symptoms was strongest
predictor of death during
diagnosis admission (OR 3.1)

GBM: Glioblastoma; HGG: High-grade glioma; ACP: Advance care planning; ICU: Intensive care unit;
CPR: Cardiopulmonary resuscitation.

Table 3. Summary of the literature on current utilization of primary palliative care, specialty palliative
care, and hospice among patients with HGG.

Number Number of
Author Country of Study Type Participants Key Findings
Centers
Primary Palliative Care
o 40% of

Physicians and

. hysicians did not
Sizoo (2012) Cross-sectional relatives of 155 L, o crans Q1A no

1271 Netherlands 3 survey deceased HGG discuss end—of.—life
. preferences with
patients patients
. 77% of HGG
patients had
documented HCP
o 65% had DNR
168 patients order % had
Gofton (2012) Retrospective with any CNS - 8% e
USA 1 . hospice care discussion
[40] analysis tumor (101 (68% enrolled in
with HGG) hospice)
o 12% of patients

received specialty
palliative care
consultation
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El-Jawahri

Randomized

controlled trial of

a verbal narrative 50 patients
of end-of-life with HGG (23

. In intervention
arm, no participants
chose life-prolonging
care (vs 26% of controls;
p <0.0001)

. In intervention

(2010) [41] USA treatment options  in intervention  arm, 91% chose comfort
vs verbal arm, 27 care (vs 22% of controls;
narrative plus a controls) p <0.0001)
video depicting . 82.6% of
the treatments participants reported
being ‘very comfortable’
watching the video
. 61% of patients
Pilot intervention who died did so at
of in-home home; 22% died in acute
.. hospitals; 17% died in
neurology visits, 848 patients hospice
Pace (2014) neuro- . P . P C g
Italy e with any brain e Significant
[42] rehabilitation, .. .
. tumor reduction in hospital
psychological . .
support, nursing rfeadrrusswn rates .m
. final 2 months of life
assistance
compared to controls
(16.7% vs 38%, p <0.001)
. 52.1% had any
advance directive by the
34 oncology visit (49.2%
health care proxy, 36.1%
MOLST, 13.1% living
will, 1.6% non-hospital
Hemminger USA Retrospective 117 decedents  DNR)

(2017) [43] cohort with GBM . 26.5% had no
advance directive prior
to the final month of life
. 36.8% had a
palliative care consult at
any point in the disease
course
o Among 64
decedents, 53.1% died at

Pilot intervention home; 34.4% died in a
of in-home hospice facility; 12.5%
neurology visits, died at the hospital
Pompili ltal neuro- 122 patients e Caregivers
(2014) [59] y rehabilitation, with GBM reported satisfaction
psychological with home assistance
support, nursing (97%); nursing (95%);
assistance communication (90%);
rehabilitation (92%); and
social work (85%).
Specialty Palliative Care
. Patients with
high symptom burden
Sundararajan . Retrospective 678 malignant o rmore likely .to recetve

(2014) [53] Australia cohort glioma patients palha.ltlve care in
hospital
. Patients who

receive palliative care
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are more likely to die at
home

. 78% of pts who
died during diagnosis
admission received a
palliative care consult

o 12% of pts who
survived diagnostic

Collins (2014) Australia Retrospective 1160 decedents  admission but died
[55] cohort with PMBT within 120 days
received a palliative
care consult
o 5% of patients
surviving admission
and >120 days received
a palliative care consult
o 38% of patients
chose palliative care
when offered within 2
months of diagnosis
Seekatz German Serial cross- 54 patients o Patients seen
(2017) [60] Y sectional survey with GBM by palliative care had
greater improvements
in pain and distress than
those with no palliative
care contact
Hospice
. Predictors of
hospice enrollment:
Older age, female sex,
12437 more education, white
Forst (2017) USA Retrospective decedents with  race, lower median
[56] analysis malignant income
glioma o 77% of
enrollees were on
hospice >7 days, 89% >3
days
. 23% of
decedents enrolled
within 7 days of death
160 decedents e Late enrollees
Diamond Retrospective with PMBT are often more severely
USA who enrolled  debilitated
(2016) [57] cohort . . . .
in hospice prior e Risk factors for
to death late referral: Male sex,
low socioeconomic
status, lack of health
care proxy
1323 deceased * . 24% of PMBT
Medicare patients had late (1-3
beneficiaries days prior to death) or
th no hospice care
Dover (2018) USA Retrospective m;\ﬁt nznt . Risk factors for
[58] analysis braingtumor late or no referral: Non-
(383 with white race, male sex,
PMBT. 940 receipt of any hospital-
with SMBT) based care in the final 30

days of life
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. Average
decrease of $12,138 in
Medicare expenditures
in hospice enrollees in
PMBT

GBM: Glioblastoma; ACP: Advance care planning; MOLST: Medical orders for life-sustaining
treatment; DNR: Do not resuscitate; PMBT: Primary malignant brain tumor; SMBT: Secondary

malignant brain tumor.

Table 4. Summary of the literature on unmet palliative care needs among patients with high-grade glioma.

Number
Author Country of Study Type #Of Participants Gaps Identified
Centers
[ Overall limited
223 articleson  evidence on palliative care
Pace (2017) Systematic Review  palliative care  delivery for glioma
[13] N/A N/A and Expert needs and ° Need to study
Opinion management of fatigue, behavioral
glioma symptoms, caregiver needs,
and ACP
o Caregivers have
high levels of unmet
supportive care needs
Halkett . . 118 caregivers of thrF) ughout the disease
2018) [36] Australia 4 Prospective cohort HGG patients trajectory
P Over 25% of
caregivers reported a lack of
information about prognosis
as important at all stages
101 providers ..
Sizoo (2012) Cross-sectional 50 relatives of Physm.lans ,are often
Netherlands 3 ) unaware of patients’ end-of-
[27] survey decedents with life preferences
HGG P
. 15% of patients had
no documented end-of-life
discussions
Gofton Retrospective data 101 deceased o
(2012)% usA ! analysis HGG patients * 23% had no health
care proxy
. 35% had no DNR
order
Hemminger Retrospective 117 decedents * Patients received
(2017) [43] USA 1 cohort with GBM lat.e ACP documen.tat.lon and
minimal early palliative care
Mixed methods . 20% of patients had
(prognostic 50 patients with no prognostic awaréness
. awareness . o 40% of patients had
Diamond HGG with 32 . .
USA 1 assessment tool limited prognostic awareness
(2017) [46] . matched .
and semi- careivers o 42% of patients and
structured & 50% of caregivers desired
interviews) more prognostic information
17 studies o Limited res'eath
addressing the and no adequate guidelines
Sizoo (2014) . . & on end of life care for HGG
N/A N/A Systematic Review end-of-life . . .
[49] patients, including symptom
phase for HGG
. management, ACP, and
patients

organization of care
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. Under-utilization of
Collins . Retrospective 1160 decedents palliative caremp atients .
(2014) [55] Australia 4 cohort with PMBT who survived a first hospital
admission but died within
120 days
12,437 R Pati t
Forst (2017) Retrospective decedents with atients often
[56] USA 1 analvsis malienant referred late (<7 days before
Y gli(f);ma death) to hospice
17 neuro-
. oncology o No consistent
Mehta (2018) Cross-sectional X
[61] USA 17 rosssui‘elce rona fellowship palliative care education for
y program neuro-oncology fellows
directors
o Patients perceived
Philip (2014) . Qualitative 10 patients with prov1ders”as fo¢.:used on “here
[62] Australia 2 interviews HGG and now,” lacking openness

about the future, reluctant to
discuss palliative care

HGG: High-grade glioma; DNR: Do not resuscitate; GBM: Glioblastoma; ACP: Advance care
planning; PMBT: Primary malignant brain tumor.

2.5. Primary and Specialty Palliative Care for High-Grade Glioma

A key unanswered question is who should address the palliative care needs of patients with
HGG. Palliative care is divided into two categories: primary palliative care, which can be delivered
by any medical provider, and specialty palliative care, which is delivered by an interdisciplinary team
of physicians, nurses, social workers, and chaplains with advanced training in palliative care (Figure
1) [63]. Primary palliative care is provided longitudinally by neuro-oncologists and other providers
involved in cancer treatment (including neurosurgeons, radiation oncologists, nurses, and social
workers); it consists of managing physical and emotional symptoms, as well as preliminary goals of
care discussions, including communication about prognosis, expectations for treatment, and code
status. Specialty palliative care builds on this in cases of refractory symptoms, complex goals of care
discussions, and when needed, end-of-life care and transitions to hospice. Hospice shares the
palliative care philosophy of focusing on the quality of life and relief of suffering but is exclusively
reserved for the final six months of life. We focus here on primary and specialty palliative care.

The elements of high-quality primary palliative care for patients with advanced cancer are
described in a joint statement from ASCO and the American Academy of Hospice and Palliative
Medicine (AAHPM) [64]. The statement addresses nine practice domains, including symptom
assessment and management, communication about treatment options and limitations on treatment,
and end-of-life care as essential skills for all clinicians. While expert opinion among neuro-oncologists
supports the joint statement [65,66], there is limited literature regarding primary palliative care
interventions for any brain tumor population. One example of comprehensive primary palliative care
in neuro-oncology is a home-based program in Italy that enrolled 848 patients with brain tumors
(80% HGG) from 2000-2012 [42]. Patients received in-home support, including end-of-life care as
needed, from a neurologist-led multidisciplinary team from the time of enrollment until death. Of
529 decedents, 323 (61%) died at home, 116 (22%) died in the hospital, and 90 (17%) died in a hospice
facility. Documented end-of-life decisions among those who died at home included steroid
withdrawal (45%), delivery of mild hydration (87%), tube feeding (13%), and palliative sedation
(11%), though the authors did not describe the decision-making process. Caregivers reported being
satisfied with the program on all metrics: home assistance (reported by 98%), nursing (95%),
communication (93%), rehabilitation (92%), and social work (88%). The same group separately
analyzed 122 patients with glioblastoma who were enrolled in the same program throughout 2012-
2013, with similar findings regarding end-of-life care and caregiver satisfaction with care [59]. While
these observations are promising, this type of program is resource-intensive and thus difficult to
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generalize across practice environments. Additionally, palliative care education in neuro-oncology
has not been standardized, and not all neuro-oncology providers will feel comfortable addressing
care domains such as advance care planning and end-of-life care.

Diagnosis Death
e Care
‘ Specialty Palliative Care
Primarv Palliative Care | Specialty Palliative Care | Hospice
Who provides it?

Any healtheare provider

Interdizciplinary teams with
advanced training

Interdizciplinary teams within an
accredited hospice organization

‘What are the key domains?

» Aszessment and management of
physical symptoms
» Aszessment and management of

» Coordination of interdisciplinary
care
» Management of refractory

» Same as palliative care but
specifically targeting the final 6
months of life for patients who

straightforward depression and physical symptoms have chosen to forego measures
a.nxietj,' ™ }{gﬂagemem chomplex aimed at curing diseaze or
» Preliminary goals of care paychiatric symptoms prolonging life
dizcuszions including prognosis, » Social assessment and support
expectations for treatment, and » Spiritual, religious and existential
code status assessment and support
* Recognizing mdications for » Provizion of culturally-competent
specialty palliative care care
» Provizion of end-of-life care
» Ethical and legal aspects of care,
including navigating conflicts
between patients/familieshealth
care providers
When should it be considered?
Any time during the disease course | Any time during the disease course, | When the patient has a life
regardless of prognosis expectancy of 6 months or less
Where can it be provided?
» Inpatient » Inpatient » Inpatient
» Outpatient » Outpatient » In the patient’s home
» In the patient’s home » Nursing homes
» Nursing homes » Hospice facilifies

Figure 1. Key differences between primary palliative care, specialty palliative care, and hospice
[59,67].

A 2018 survey of 17 (out of 26) neuro-oncology fellowship program directors in the United States
found that palliative care curricula are varied and sometimes limited [61]. Two programs reported
no formal curriculum; of the 15 that did have formal palliative medicine didactics, most used lectures
and readings, while also noting that these are the least effective learning formats. Rotating with a
palliative care service was rated most effective but was required in only 2 of the 17 programs.
Communication and prognostication were the most commonly identified areas of importance in
palliative care education. Time constraints and availability of faculty were identified as the most
common obstacles.

For clinicians seeking to provide evidence-based primary palliative care to patients with HGG,
the European Association for Neuro-Oncology published guidelines for palliative care in adults with
glioma in 2017, based on both evidence and expert opinion [13]. Notably, they concluded that the
quality of published evidence in this area is overall low. The 2018 book, “Neuropalliative Care: A
Guide to Improving the Lives of Patients and Families Affected by Neurologic Disease,” also
provides a useful review of palliative care principles for a neurology audience, including a chapter
on malignant brain tumors [66]. There are opportunities for advanced training in communication
skills through the Communication Skills Pathfinder, a web portal for connecting clinicians to online
modules and in-person training [67]. We propose that adding these skills to their expertise in neuro-
oncology may address many of the unmet communication needs described in the literature on HGG,
though HGG patients may also require specialty palliative care input to achieve optimal benefit.
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2.6. Specialty Palliative Care

The eight domains of high-quality specialty palliative care are summarized in Figure 1 [68]. A
key benefit of specialty-level care is the addition of the interdisciplinary team of physicians, nurses,
social workers, and chaplains with advanced certification and training in caring for patients and
families affected by serious illness [69]. Physician and nurse training covers advanced symptom
assessment and management, establishing rapport with seriously ill patients and their families,
breaking bad news, communicating prognosis, and discussing end-of-life preferences. Palliative care
social workers are familiar with community resources for patients and caregivers, and also have
expertise in advance care planning, providing bereavement support (including to children), and
providing support to patients with a history of trauma or mental illness [70]. Chaplains and other
spiritual care providers play an important role in supporting patients and caregivers, and spiritual
care interventions such as life review and dignity therapy are associated with reduced levels of the
existential distress that accompanies serious illness [71]. All interdisciplinary team members work
together to recognize and respond to the needs of seriously ill patients.

Clinical trials of specialty palliative care in other types of advanced cancer have demonstrated
beneficial effects on quality of life and satisfaction for patients and caregivers, as well as a reduction
in health care utilization and costs without reducing life expectancy [7-10]. Additionally, palliative
care referral is associated with increased and earlier hospice enrollment at the end of life in other
cancers.'! Specialty palliative care should be considered in cases of refractory symptoms, complex
grief or existential distress, interpersonal conflict (between patients, caregivers, and/or health care
providers), or requests for non-beneficial treatments [63]. Specific indications for specialty palliative
care in HGG are less clearly defined [13]. Few studies have been published specifically addressing
the role of specialty palliative care in this unique population, and no randomized, controlled trials
have yet been conducted [60,72]. In one observational study of 50 patients with glioblastoma
admitted to a tertiary hospital in Australia who had contact with specialty palliative care during that
admission, the most common reason for palliative care consultation was “complex discharge
planning” (78%), followed by request from a community palliative care service (40%) or symptom
management (28%) [72]. The median time from glioblastoma diagnosis to contact with inpatient
palliative care was 111 days and the median days from referral to death were 33 days. Five patients
(10%) died during the hospitalization, and 18 (36%) were transferred to the palliative care unit,
further supporting the idea that referrals are initiated when patients are recognized as being close to
death. Potential barriers to increased palliative care utilization for neuro-oncology patients are
discussed below.

2.7. Challenges in Integrating Palliative Care for Neuro-Oncology

There is currently no strong evidence base or expert consensus on the ideal model for integrating
palliative care into neuro-oncology, which remains the subject of active research [73,74]. Existing
models for outpatient palliative care include oncologists providing primary palliative care without
specialty input; oncologists referring to specialty palliative care based on clinical judgment, and
integrated models with oncologists and palliative care specialists working as a coordinated team,
perhaps co-located in a single multidisciplinary clinic [75,76]. Barriers at the patient, provider, and
health systems levels that may limit primary palliative care measures and specialty palliative care
referral in the HGG treatment course are illustrated in Figure 2 and Table 5. [77]
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Neuro-Oncology Providers

Mizconceptions/fears about palliative care

Lack of palliative care education
Lack of time to address palliative care

as end-of-life care

needs

as end-of-life care

Patients/Caregivers

Misconceptions/fears about palliative care

Lack of awareness about palliative care
Excessive appoinftnent burden with
multiple specialist providers

Palliative Care Providers

Lack of neuro-oncology education

Healthcare System

Lack of standardized education and
guidelines for palliative care in

neuro-cncology

care

Reduced quality of life

Delayed access to hospice services

Increased healthcare costs

Non-beneficial interventions at
end of life

Redundancy between
multidisciplinary neuro-oncology
clinics and interdisciplinary
Lowi/late palliative care teams
referral to
specialty
palliative

16 of 24

Figure 2. Our novel conceptual model of potential barriers to specialty palliative care referral among
patients, providers, and the health care system, based on the literature [77].
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Table 5. Summary of the literature on the view and preferences of high-grade glioma patients and

neuro-oncologists with respect to palliative care.

Number
Author Country of Study Type #Of Participants
Centers

Key Figurendings

Patients

ial .
Seekatz Serial cross 54 patients with

(2017) [60] Germany 1 sectional CBM
survey

. 38% of patients chose
palliative care when offered
within 2 months of diagnosis
. Patients seen by
palliative care had greater
improvements in pain and
distress than those with no
palliative care contact

39 patients with
malignant brain
tumor

Vierhout Qualitative
Canada 1 ; .
(2017) [78] interviews

Patients want palliative care at
home; open to palliative care if
it does not decrease optimism;
prefer to receive palliative care
early

Philip Australia ) Qualitative 10 patients with
(2014) [62] interviews HGG

. Patients felt health
professionals avoided talking
about the future, wished they
had talked more about
palliative care

. Patients had a high
level of uncertainty about what
to expect

Neuro-oncologists

Llewellyn Uk ) Qualitative 15 interdisciplinary

(2017) [44] interviews health care

providers

. Providers see ACP as
important but engage in it
infrequently

. 3 main factors for
avoidance: Time, lack of clarity
in whose responsibility it is,
uncertainty about what ACP is

35 interdisciplinary
health care
providers

Philip Qualitative
Australi
(2015) [45] ustratia 3 interviews

. Providers see
limitations in current provision
of supportive care

. Challenges balancing
hope and prognosis

. More preventive care
is needed

W Cross 239

albert i interdisciplinary
USA M tional

(2016) [79] any sectiona

neuro-oncology
survey

providers

o 51% of providers
uncomfortable treating end of
life issues and symptoms

o 50% prefer
“supportive care” to “palliative
care”

o 32% feel palliative
care incompatible with cancer-
directed therapy

. Provider level,
specialty, gender, training in
palliative care and neuro-
oncology influence utilization
of palliative care and hospice

GBM: Glioblastoma; ACP: Advance care planning.
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With respect to patient perspectives, there may be a lack of knowledge about palliative care and
a misconception equating it to hospice and end-of-life care. Semi-structured interviews with patients
with primary malignant brain tumors revealed apprehension about palliative care being focused on
the time of active dying and the potential of diminishing optimism about disease-modifying
treatment [78]. However, they were open to palliative care as emotional support and wished to be
educated about it as an option early in their illness. Additional themes included a preference for
home-based palliative care to facilitate increased time with family and caregivers (suggesting the
burden of additional outpatient appointments as another patient-level barrier), as well as
dissatisfaction with brief interactions with providers that did not allow time to discuss the full extent
of the family’s worries and hopes. These findings are consistent with another qualitative study in
which HGG patients reported feeling that health care professionals were not open to talking about
the future and were uncomfortable talking about palliative care, which the patients felt was a barrier
in their relationships with those providers [62]. In an observational study of 79 patients with
glioblastoma (54 patients; 68%) or brain metastases (25 patients; 32%) who were offered palliative
care consultation within 2 months of diagnosis (or diagnosis of relapse), 38% opted to pursue the
consultation [60]. Educating providers about appropriate ways to introduce palliative care may help
to allay patient fears, and focusing on primary palliative care interventions or integrated models of
care may be optimal in reducing appointment burden.

As the central provider managing the care of patients with HGG, neuro-oncologists’ opinions
and perspectives about palliative care are likely to impact both their practice of primary palliative
care and their referrals to specialty palliative care (Table 4). A 2016 survey of 239 neuro-oncology
providers, including neurosurgeons, medical neuro-oncologists, and advanced practice providers,
explored their perceptions of specialty palliative care [79]. The majority (97% of respondents)
reported having referred at least one patient to specialty palliative care, with 33% referring at least
half of their patients. Symptom management was the most common reason for referral (57%),
followed by end-of-life care (18%), recurrent disease (10%), and new diagnosis (4%). Thirty-two
percent of respondents reported a patient preference for ongoing treatment as a barrier to referral,
suggesting they also viewed palliative care as incompatible with the continuation of cancer-directed
therapies. This is indeed not the case, as palliative care can be offered along with efforts to treat HGG,
including clinical trials of new therapies. Of note, 57% of respondents had some form of palliative
care training, thus palliative care utilization may be higher in this group than among neuro-oncology
providers generally. Overall, the literature reviewed here suggests that additional training for neuro-
oncologists would enhance both the practice of primary palliative care and the implementation of
specialty palliative care when appropriate.

Similarly, palliative care specialists may benefit from increased education on neurologic disease,
including high-grade glioma and other brain tumors. Although AAHPM’s core competencies for
palliative medicine trainees include performing detailed neurologic exams, managing
neuropsychiatric disorders, and recognizing indications for specialty neurology referral, there are no
guidelines or studies of a neurology curriculum [80]. Most palliative care specialists have an internal
or family medicine background, and as of 2014, there were only 110 physicians who were board-
certified in both psychiatry or neurology and palliative medicine in the United States [81]. Additional
education would likely be beneficial both in caring for patients with HGG and in gaining the
confidence of referring neuro-oncologists. In some cases, patients will receive all their care from
providers other than their neuro-oncologist at the end of life, and augmenting neurology education
for palliative care and hospice providers may improve transitions of care in that context [82].

2.8. Future Directions

The existing literature, as reviewed above, provides ample evidence of the palliative care needs
of patients with HGG. Recently, several expert recommendations and guidelines have been published
addressing the need to provide palliative care in this population [13,75,83]. However, questions
remain about the optimal timing and model of palliative care delivery to improve quality of care and
patients' and caregivers' experience. Regarding timing, we propose that it is necessary to re-focus
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research efforts away from the end of life, given that patients are likely to derive the most benefit
before reaching a crisis phase, while they are still able to communicate their goals and treatment
preferences. Research on barriers to primary and specialty palliative care services at key time points
in the disease trajectory is also needed. Future studies should build on what is already known about
the perspectives of patients, caregivers, and providers (both neuro-oncologists and palliative care
specialists) about appropriate models of providing palliative care. These studies will lay the
groundwork for clinical trials of palliative care interventions in HGG to determine the appropriate
balance of primary palliative care as provided by neuro-oncologists and specialty palliative care via
consultation or co-management. Ultimately, additional methodologically sound studies of palliative
care for HGG are needed to support practice changes.

3. Conclusions

High-grade glioma is a devastating diagnosis with profoundly negative effects on quality of life
for patients and their caregivers, along with poor prognosis that makes early advance care planning
an imperative. Palliative care has the potential to alleviate the suffering of these patients when
provided simultaneously with standard treatment of their cancer, yet it seems to be under-utilized in
HGG, for a variety of reasons including complex communication dynamics, limited provider
training, and a paucity of research into effective primary and specialty palliative care interventions.
Further study is needed to evaluate barriers to early palliative care in this population and develop
integrative models of care that meet the needs of patients, caregivers, and neuro-oncologists alike.

Author Contributions: All authors (R.C.C.; N.E.G.; ELL.D.; B.G.V.) meet all authorship criteria including (1)
conception and design or analysis and interpretation of data, (2) drafting of the manuscript or revising it
critically, (3) final approval of the manuscript submitted; and (4) agreement to be accountable for all aspects of
the work in ensuring questions are appropriately investigated and resolved. All authors have read and agreed
to the published version of the manuscript.

Funding: This work was supported by the Claude D Pepper Older Americans Independence Center at the Icahn
School of Medicine at Mount Sinai [5P30AG028741-07] (RCC and NEG) and by the Core Grant to Memorial Sloan
Kettering Cancer Center [P30 CA008748] (ELD).

Conflicts of Interest: The authors report no conflict of interest. Diamond discloses nonfinancial support from
Third Rock Ventures, outside the submitted work.

References

1.  Ostrom, Q.T.; Gittleman, H.; Stetson, L.; Virk, S.M.; Barnholtz-Sloan, ].S. Epidemiology of Gliomas. Cancer
Treat. Res. 2014, 163, 1-14, d0i:10.1007/978-3-319-12048-5_1.

2. Cancer Facts & Figures. American Cancer Society. 2019. Available online:
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/annual-cancer-facts-
and-figures/2019/cancer-facts-and-figures-2019.pdf (accessed on 17 January 2020).

3. Liu, Y, Tyler, E.; Lustick, M.; Klein, D.; Walter, K.A. Healthcare Costs for High-grade Glioma. Anticancer
Res. 2019, 39, 1375-1381, doi:10.21873/anticanres.13251.

4. Hess, LM,; Cui, Z; Wu, Y.; Fang, Y.; Gaynor, P.J.; Oton, A.B. Current and projected patient and insurer
costs for the care of patients with non-small cell lung cancer in the United States through 2040. . Med. Econ.
2017, 20, 850-862, doi:10.1080/13696998.2017.1333961.

5. Ford, E,; Catt, S.; Chalmers, A.; Fallowfield, L. Systematic review of supportive care needs in patients with
primary malignant brain tumors. Neuro-Oncology 2012, 14, 392-404, doi:10.1093/neuonc/nor229.

6.  Center to Advance Palliative Care. Definition of Palliative Care. 2019. Updated 29 January 2019. Available
online: https://www.capc.org/about/palliative-care/ (accessed on 15 July 2019).

7.  Temel, ]J.S; Greer, J.A.; Muzikansky, A.; Gallagher, E.R,; Admane, S.; Jackson, V.A.; Dahlin, C.M.;
Blinderman, C.D.; Jacobsen, J.; Pirl, W.F; et al. Early Palliative Care for Patients with Metastatic Non-Small-
Cell Lung Cancer. N. Engl. |. Med. 2010, 363, 733-742, d0i:10.1056/nejmoal000678.

8.  Bakitas, M,; Lyons, K.D.; Hegel, M.T.; Balan, S.; Brokaw, F.C.; Seville, J.; Hull, ]J.G.; Li, Z.; Tosteson, T.D.;
Byock, LR.; et al. Effects of a Palliative Care Intervention on Clinical Outcomes in Patients With Advanced
Cancer. JAMA 2009, 302, 741-749, doi:10.1001/jama.2009.1198.



Brain Sci. 2020, 10, 723 20 of 24

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Zimmermann, C.; Swami, N.; Krzyzanowska, M.; Hannon, B.; Leighl, N.; Oza, A.; Moore, M.; Rydall, A,;
Rodin, G.; Tannock, L; et al. Early palliative care for patients with advanced cancer: A cluster-randomised
controlled trial. Lancet 2014, 383, 1721-1730, doi:10.1016/s0140-6736(13)62416-2.

Morrison, R.S.; Penrod, ].D.; Cassel, ].B.; Caust-Ellenbogen, M.; Litke, A.; Spragens, L.; Meier, D.E. Cost
Savings Associated With US Hospital Palliative Care Consultation Programs. Arch. Intern. Med. 2008, 168,
1783-1790, doi:10.1001/archinte.168.16.1783.

Triplett DP, LeBrett WG, Bryant AK, et al. Effect of Palliative Care on Aggressiveness of End-of-Life Care
Among Patients With Advanced Cancer. | Oncol Pract. 2017;13(9):€760-e769.

Ferrell, B.R,; Temel, ].S.; Temin, S.; Alesi, E.R.; Balboni, T.A.; Basch, E.M.; Firn, ].L; Paice, ].A.; Peppercorn,
J.M.; Phillips, T.; et al. Integration of Palliative Care Into Standard Oncology Care: American Society of
Clinical Oncology Clinical Practice Guideline Update. J. Clin. Oncol. 2017, 35, 96-112,
doi:10.1200/jc0.2016.70.1474.

Pace, A.; Dirven, L.; Koekkoek, J.A.F.; Golla, H.; Fleming, J.; Ruda, R.; Marosi, C.; Le Rhun, E.; Grant, R.;
Oliver, K.; et al. European Association for Neuro-Oncology (EANO) guidelines for palliative care in adults
with glioma. Lancet Oncol. 2017, 18, e330—e340, doi:10.1016/s1470-2045(17)30345-5.

Piil, K.; Jakobsen, J.; Christensen, K.B.; Juhler, M.; Jarden, M. Health-related quality of life in patients with
high-grade gliomas: A quantitative longitudinal study. J]. Neuro-Oncol. 2015, 124, 185-195,
doi:10.1007/s11060-015-1821-2.

ljzerman-Korevaar, M.; Snijders, T.J.; De Graeff, A.; Teunissen, S.C.C.M.; De Vos, E.Y.F. Prevalence of
symptoms in glioma patients throughout the disease trajectory: A systematic review. J. Neuro-Oncol. 2018,
140, 485-496, d0i:10.1007/s11060-018-03015-9.

Thier, K.; Calabek, B.; Tinchon, A.; Grisold, W.; Oberndorfer, S. The Last 10 Days of Patients With
Glioblastoma: Assessment of Clinical Signs and Symptoms as well as Treatment. Am. J. Hosp. Palliat. Med.
2016, 33, 985-988, do0i:10.1177/1049909115609295.

Sizoo, E.M.; Braam, L.; Postma, T.J.; Pasman, HR.W.; Heimans, ].J.; Klein, M.; Reijneveld, ].C.; Taphoorn,
M.].B. Symptoms and problems in the end-of-life phase of high-grade glioma patients. Neuro-Oncology
2010, 12, 1162-1166, doi:10.1093/neuonc/nop045.

Rooney, A.G.; Carson, A.; Grant, R. Depression in Cerebral Glioma Patients: A Systematic Review of
Observational Studies. ]. Natl. Cancer Inst. 2010, 103, 61-76, d0i:10.1093/jnci/djq458.

Sterckx, W.; Coolbrandt, A.; De Casterlé, B.D.; Heede, K.V.D.; Decruyenaere, M.; Borgenon, S.; Mees, A.;
Clement, P. The impact of a high-grade glioma on everyday life: A systematic review from the patient’s
and caregiver’s perspective. Eur. |. Oncol. Nurs. 2013, 17, 107-117, d0i:10.1016/j.ejon.2012.04.006.

Edelstein, K.; Coate, L.; Massey, C.; Jewitt, N.C.; Mason, W.P.; Devins, G.M. Illness intrusiveness and
subjective well-being in patients with glioblastoma. J. Neurooncol. 2016, 126, 127-135.

Gabel, N.; Altshuler, D.B.; Brezzell, A.; Bricenio, E.M.; Boileau, N.R.; Miklja, Z.; Kluin, K.; Ferguson, T.;
McMurray, K.; Wang, L.; et al. Health Related Quality of Life in Adult Low and High-Grade Glioma
Patients Using the National Institutes of Health Patient Reported Outcomes Measurement Information
System (PROMIS) and Neuro-QOL Assessments. Front. Neurol. 2019, 10, doi:10.3389/fneur.2019.00212.
Chaichana, K.L.; Halthore, A.N.; Parker, S.L.; Olivi, A.; Weingart, ].D.; Brem, H.; Quinones-Hinojosa, A.
Factors involved in maintaining prolonged functional independence following supratentorial glioblastoma
resection. |. Neurosurg. 2011, 114, 604-612, d0i:10.3171/2010.4.jns091340.

Oberndorfer, S.; Lindeck-Pozza, E.; Lahrmann, H.; Struhal, W.; Hitzenberger, P.; Grisold, W. The End-of-
Life Hospital Setting in Patients with Glioblastoma. J. Palliat. Med. 2008, 11, 26-30,
doi:10.1089/jpm.2007.0137.

Diamond, E.L.; Panageas, K.S.; Dallara, A.; Pollock, A.; Applebaum, A.J.; Carver, A.C.; Pentsova, E,;
DeAngelis, L.M.; Prigerson, H.G. Frequency and Predictors of Acute Hospitalization Before Death in
Patients With Glioblastoma. J. Pain Symptom Manag. 2017, 53, 257-264,
doi:10.1016/j.jpainsymman.2016.09.008.

Halkett, G.; Lobb, E.A.; Rogers, M.M.; Shaw, T.; Long, A.P.; Wheeler, HR.; Nowak, A.K. Predictors of
distress and poorer quality of life in High Grade Glioma patients. Patient Educ. Couns. 2015, 98, 525-532,
doi:10.1016/j.pec.2015.01.002.

Bergo, E.; Lombardi, G.; Guglieri, I.; Capovilla, E.; Pambuku, A.; Zagonel, V.; Zagone, V. Neurocognitive
functions and health-related quality of life in glioblastoma patients: A concise review of the literature. Eur.
J. Cancer Care 2015, 28, 12410, doi:10.1111/ecc.12410.



Brain Sci. 2020, 10, 723 21 of 24

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Sizoo, E.M.; Pasman, H.R.W.; Buttolo, J.; Heimans, J.J.; Klein, M.; Deliens, L.; Reijneveld, J.C.; Taphoorn,
M.].B. Decision-making in the end-of-life phase of high-grade glioma patients. Eur. J. Cancer 2012, 48, 226
232, doi:10.1016/j.ejca.2011.11.010.

Sacher, M.; Meixensberger, J.; Krupp, W. Interaction of quality of life, mood and depression of patients and
their informal caregivers after surgical treatment of high-grade glioma: A prospective study. ]. Neuro-Oncol.
2018, 140, 367-375, doi:10.1007/s11060-018-2962-x.

Applebaum, A.].; Kryza-Lacombe, M.; Buthorn, J.; DeRosa, A.; Corner, G.; Diamond, E.L. Existential
distress among caregivers of patients with brain tumors: A review of the literature. Neuro-Oncology Pract.
2015, 3, 232-244, doi:10.1093/nop/npv060.

Baumstarck, K.; Chinot, O.L.; Tabouret, E.; Farina, P.; Barrié, M.; Campello, C.; Petrirena, G.; Hamidou, Z.;
Augquier, P. Coping strategies and quality of life: A longitudinal study of high-grade glioma patient-
caregiver dyads. Health Qual. Life Outcomes 2018, 16, 157, d0i:10.1186/s12955-018-0983-y.

McConigley, R.; Halkett, G.; Lobb, E.; Nowak, A. Caring for someone with high-grade glioma: A time of
rapid change for caregivers. Palliat. Med. 2010, 24, 473-479, d0i:10.1177/0269216309360118.

Russell, B.; Collins, A.; Dally, M.; Dowling, A.J.; Gold, M.; Murphy, M.; Philip, J.A. Living longer with adult
high-grade glioma:setting a research agenda for patients and their caregivers. . Neuro-Oncol. 2014, 120, 1-
10, doi:10.1007/s11060-014-1516-0.

Schubart, ].R.; Kinzie, M.B.; Farace, E. Caring for the brain tumor patient: Family caregiver burden and
unmet needs. Neuro-Oncology 2008, 10, 61-72, doi:10.1215/15228517-2007-040.

Halkett, G.; Lobb, E.A.; Shaw, T.; Sinclair, M.M.; Miller, L.; Hovey, E.; Nowak, A.K. Distress and
psychological morbidity do not reduce over time in carers of patients with high-grade glioma. Support. Care
Cancer 2016, 25, 887-893, doi:10.1007/s00520-016-3478-6.

Russell, B.; Collins, A.; Dowling, A.J; Dally, M.; Gold, M.; Murphy, M.; Burchell, J.; Philip, ].A. Predicting
distress among people who care for patients living longer with high-grade malignant glioma. Support. Care
Cancer 2015, 24, 43-51, doi:10.1007/s00520-015-2739-0.

Halkett, G.; Lobb, E.A.; Shaw, T.; Sinclair, M.M.; Miller, L.; Hovey, E.; Nowak, A.K. Do carer’s levels of
unmet needs change over time when caring for patients diagnosed with high-grade glioma and how are
these needs correlated with distress? Support. Care Cancer 2017, 26, 275-286, doi:10.1007/s00520-017-3846-x.
Piil, K.; Jarden, M. Bereaved Caregivers to Patients With High-Grade Glioma. ]. Neurosci. Nurs. 2018, 50,
94-99, doi:10.1097/jnn.0000000000000348.

Boele, F.W.; Hoeben, W.; Hilverda, K.; Lenting, J.; Calis, A.-L.; Sizoo, E.M.; Collette, E.H.; Heimans, J.J.;
Taphoorn, M.].B.; Reijneveld, J.C.; et al. Enhancing quality of life and mastery of informal caregivers of
high-grade glioma patients: A randomized controlled trial. ]. Neuro-Oncol. 2012, 111, 303-311,
doi:10.1007/s11060-012-1012-3.

Song, K.; Amatya, B.; Voutier, C.; Khan, F. Advance Care Planning in Patients with Primary Malignant
Brain Tumors: A Systematic Review. Front. Oncol. 2016, 6, 223, d0i:10.3389/fonc.2016.00223.

Gofton, T.E.; Graber, J.; Carver, A. Identifying the palliative care needs of patients living with cerebral
tumors and metastases: A retrospective analysis. |. Neuro-Oncol. 2012, 108, 527-534, d0i:10.1007/s11060-012-
0855-y.

El-Jawahri, A.; Podgurski, L.M.; Eichler, A.F.; Plotkin, S.R.; Temel, ].S.; Mitchell, S.L.; Chang, Y.; Barry, M.].;
Volandes, A.E. Use of Video to Facilitate End-of-Life Discussions With Patients With Cancer: A
Randomized Controlled Trial. J. Clin. Oncol. 2010, 28, 305-310, doi:10.1200/jco.2009.24.7502.

Pace, A.; Villani, V.; Di Pasquale, A.; Benincasa, D.; Guariglia, L.; Ieraci, S.; Focarelli, S.; Carapella, C.M.;
Pompili, A. Home care for brain tumor patients. Neuro-Oncology Pract. 2014, 1, 8-12,
doi:10.1093/nop/npt003.

Hemminger, L.E.; Pittman, C.A.; Korones, D.N.; Serventi, ].N.; Ladwig, S.; Holloway, R.G.; Mohile, N.
Palliative and end-of-life care in glioblastoma: Defining and measuring opportunities to improve care.
Neuro-Oncology Pract. 2016, 4, 182-188, doi:10.1093/nop/npw022.

Llewellyn, H.; Neerkin, J.; Thorne, L.; Wilson, E.; Jones, L.; Sampson, E.L.; Townsley, E.; Low, ].T.S. Social
and structural conditions for the avoidance of advance care planning in neuro-oncology: A qualitative
study. BM] Open 2018, 8, e019057, doi:10.1136/bmjopen-2017-019057.

Philip, J.A.; Collins, A.; Brand, C.A.; Gold, M.; Moore, G.; Sundararajan, V.; Murphy, M.A.; Lethborg, C.
Health care professionals’ perspectives of living and dying with primary malignant glioma: Implications
for a unique cancer trajectory. Palliat. Support. Care 2013, 13, 1519-1527, d0i:10.1017/s1478951513000576.



Brain Sci. 2020, 10, 723 22 of 24

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Diamond, E.L.; Prigerson, H.G.; Correa, D.C.; Reiner, A.; Panageas, K.; Kryza-Lacombe, M.; Buthorn, J.;
Neil, E.C.; Miller, AM.; DeAngelis, L.M.; et al. Prognostic awareness, prognostic communication, and
cognitive function in patients with malignant glioma. Neuro-Oncology 2017, 19, 1532-1541,
d0i:10.1093/neuonc/nox117.

Lobb, E.A.; Halkett, G.K.B.; Nowak, A.K. Patient and caregiver perceptions of communication of prognosis
in high grade glioma. J. Neuro-Oncol. 2010, 104, 315-322, d0i:10.1007/s11060-010-0495-z.

Philip, J.A.; Collins, A.; Staker, J.; Murphy, M. I-CoPE: A pilot study of structured supportive care delivery
to people with newly diagnosed high-grade glioma and their carers. Neuro-Oncology Pract. 2018, 6, 61-70,
doi:10.1093/nop/npy010.

Sizoo, E.M.; Pasman, HR.W; Dirven, L.; Marosi, C.; Grisold, W.; Stockhammer, G.; Egeter, ]J.; Grant, R.;
Chang, S.M.; Heimans, ] .J.; et al. The end-of-life phase of high-grade glioma patients: A systematic review.
Support. Care Cancer 2013, 22, 847-857, d0i:10.1007/s00520-013-2088-9.

Koekkoek, J.A.; Chang, S.; Taphoorn, M.]. Palliative care at the end-of-life in glioma patients. Handb. Clin.
Neurol. 2016, 134, 315-326, d0i:10.1016/b978-0-12-802997-8.00019-0.

Sizoo, E.M.; Taphoorn, M.].; Uitdehaag, B.; Heimans, ].J.; Deliens, L.; Reijneveld, J.C.; Pasman, H.R.W. The
End-of-Life Phase of High-Grade Glioma Patients: Dying With Dignity? Oncologist 2013, 18, 198-203,
doi:10.1634/theoncologist.2012-0247.

Koekkoek, J.A.F.; Dirven, L.; Reijneveld, ].C.; Sizoo, E.M.; Pasman, H.R.W.; Postma, T.J.; Deliens, L.; Grant,
R.; McNamara, S.; Grisold, W.; et al. End of life care in high-grade glioma patients in three European
countries: A comparative study. J. Neurooncol. 2014, 120, 303-310.

Sundararajan, V.; Bohensky, M.A.; Moore, G.; Brand, C.A.; Lethborg, C.; Gold, M.; Murphy, M.A.; Collins,
A.; Philip, ].A. Mapping the patterns of care, the receipt of palliative care and the site of death for patients
with malignant glioma. J. Neuro-Oncol. 2013, 116, 119-126, doi:10.1007/s11060-013-1263-7.

Alturki, A.; Gagnon, B.; Petrecca, K.; Scott, S.C.; Nadeau, L.; Mayo, N. Patterns of care at end of life for
people with primary intracranial tumors: Lessons learned. ]. Neuro-Oncol. 2014, 117, 103-115,
doi:10.1007/s11060-014-1360-2.

Collins, A.; Sundararajan, V.; Brand, C.A.; Moore, G.; Lethborg, C.; Gold, M.; Murphy, M.A.; Bohensky,
M.A.; Philip, J.A. Clinical presentation and patterns of care for short-term survivors of malignant glioma.
J. Neuro-Oncol. 2014, 119, 333-341, doi:10.1007/s11060-014-1483-5.

Forst, D.; Adams, E.; Nipp, R.; Martin, A.; El-Jawahri, A.; Aizer, A.; Jordan, ].T. Hospice utilization in
patients with malignant gliomas. Neuro-Oncology 2018, 20, 538-545, doi:10.1093/neuonc/nox196.

Diamond, E.L.; Russell, D.; Kryza-Lacombe, M.; Bowles, K.H.; Applebaum, A.]J.; Dennis, J.; DeAngelis,
L.M,; Prigerson, H.G. Rates and risks for late referral to hospice in patients with primary malignant brain
tumors. Neuro-Oncology 2015, 18, 78-86, doi:10.1093/neuonc/nov156.

Dover, L.L.; Dulaney, C.R.; Williams, C.P.; Fiveash, ]J.B.; Jackson, B.E.; Warren, P.P.; Kvale, E.A.; Boggs,
D.H.; Rocque, G.B. Hospice care, cancer-directed therapy, and Medicare expenditures among older patients
dying with malignant brain tumors. Neuro-Oncology 2017, 20, 986-993, doi:10.1093/neuonc/nox220.
Pompili, A.; Telera, S.; Villani, V.; Pace, A. Home palliative care and end of life issues in glioblastoma
multiforme: Results and comments from a homogeneous cohort of patients. Neurosurg. Focus 2014, 37, E5,
doi:10.3171/2014.9.focus14493.

Seekatz, B.; Lukasczik, M.; Lohr, M.; Ehrmann, K.; Schuler, M.; Kefiler, A.F.; Neuderth, S.; Ernestus, R.-L;
Van Oorschot, B. Screening for symptom burden and supportive needs of patients with glioblastoma and
brain metastases and their caregivers in relation to their use of specialized palliative care. Support. Care
Cancer 2017, 25, 2761-2770, doi:10.1007/s00520-017-3687-7.

Mehta, A.K.; May, N.; Verga, S.; Fadul, C.E. Palliative care education in U.S. adult neuro-oncology
fellowship programs. J. Neuro-Oncol. 2018, 140, 377-383, doi:10.1007/s11060-018-2963-9.

Philip, J.; Collins, A.; Brand, C.A.; Moore, G.; Lethborg, C.; Sundararajan, V.; Murphy, M.A.; Gold, M. “I'm
just waiting.”: An exploration of the experience of living and dying with primary malignant glioma.
Support. Care Cancer 2014, 22, 389-397.

Quill, T.E.; Abernethy, A.P. Generalist plus Specialist Palliative Care— Creating a More Sustainable Model.
N. Engl. J. Med. 2013, 368, 1173-1175, doi:10.1056/nejmp1215620.



Brain Sci. 2020, 10, 723 23 of 24

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

Bickel, K.E.; McNiff, K.; Buss, M.K,; Kamal, A.; Lupu, D.; Abernethy, A.P.; Broder, M.S.; Shapiro, C.L.;
Acheson, A.K.; Malin, J.; et al. Defining High-Quality Palliative Care in Oncology Practice: An American
Society of Clinical Oncology/American Academy of Hospice and Palliative Medicine Guidance Statement.
J. Oncol. Pract. 2016, 12, e828-e838, doi:10.1200/jop.2016.010686.

Thomas, A.A.; Carver, A. Essential competencies in palliative medicine for neuro-oncologists. Neuro-
Oncology Pract. 2015, 2, 151-157, doi:10.1093/nop/npv011.

Sharma, A.; Taylor, L. Malignant Brain Tumors. In Neuropalliative Care: A Guide to Improving the Lives of
Patients and Families Affected by Neurologic Disease; Creutzfeldt, C., Kluger, B., Holloway, R., Eds.; Springer:
Berlin/Heidelberg, Germany, 2017.

Communication Skills Pathfinder. 2019. Available online: https://communication-skills-pathfinder.org/
(accessed on 22 December 2019).

Clinical Practice Guidelines for Quality Palliative Care, 4th ed.; National Coalition for Hospice and Palliative
Care: Henrico, VA, USA, 2018.

Kelley, A.S.; Morrison, R.S. Palliative Care for the Seriously Ill. N. Engl. |. Med. 2015, 373, 747-755,
doi:10.1056/nejmra1404684.

Farabelli, J.P.; Kimberly, S.M.; Altilio, T.; Otis-Green, S.; Dale, H.; Dombrowski, D.; Kieffer, ].R.; Leff, V.;
Schott, J.L.; Strouth, A.; et al. Top Ten Tips Palliative Care Clinicians Should Know About Psychosocial and
Family Support. |. Palliat. Med. 2019, 23, 280-286, d0i:10.1089/jpm.2019.0506.

Wang, C.-W.; Chow, A.Y.; Chan, C.L. The effects of life review interventions on spiritual well-being,
psychological distress, and quality of life in patients with terminal or advanced cancer: A systematic review
and meta-analysis of randomized controlled trials. Palliat. Med. 2017, 31, 883-894,
doi:10.1177/0269216317705101.

Lin, E.; Rosenthal, M.A.; Eastman, P.; Le, B.H. Inpatient palliative care consultation for patients with
glioblastoma in a tertiary hospital. Intern. Med. ]. 2013, 43, 942-945, doi:10.1111/imj.12211.

Sharma, A.; Wolfe, E.; Barrera, C.; Williamson, S.; Farfour, H.; Mrugala, M.; Edwin, M,; Sloan, J.; Porter, A.
QOLP-07. A pilot study to assess the integration of a unique proqol tool and early palliative care
intervention in the care of high grade glioma patients and their caregivers. Neuro-Oncology 2019, 21, vi198-
vil99, doi:10.1093/neuonc/noz175.827.

Johnson, M.; Ramirez, L.; Herndon, J.; Massey, W.; Lipp, E.; Affronti, M.; Kim, J.-Y.; Friedman, H,;
Desjardins, A.; Randazzo, D.; et al. QOLP-18. A time-based model of early palliative care intervention in
patients with newly diagnosed glioblastoma, a single institution feasibility study. Neuro-Oncology 2019, 21,
vi201, doi:10.1093/neuonc/noz175.838.

Walbert, T. Integration of palliative care into the neuro-oncology practice: Patterns in the United States.
Neuro-Oncology Pract. 2014, 1, 3-7, d0i:10.1093/nop/npt004.

Hui, D. Palliative Cancer Care in the Outpatient Setting: Which Model Works Best? Curr. Treat. Options
Oncol. 2019, 20, 17, d0i:10.1007/s11864-019-0615-8.

Aldridge, M.D.; Hasselaar, J.; Garralda, E.; Van Der Eerden, M.; Stevenson, D.; McKendrick, K.; Centeno,
C.; Meier, D.E. Education, implementation, and policy barriers to greater integration of palliative care: A
literature review. Palliat. Med. 2015, 30, 224-239, d0i:10.1177/0269216315606645.

Vierhout, M.; Daniels, M.; Mazzotta, P.; Vlahos, J.; Mason, W.; Bernstein, M. The views of patients with
brain cancer about palliative care: A qualitative study. Curr. Oncol. 2017, 24, 374-382,
doi:10.3747/c0.24.3712.

Walbert, T.; Glantz, M.; Schultz, L.; Puduvalli, V.K. Impact of provider level, training and gender on the
utilization of palliative care and hospice in neuro-oncology: A North-American survey. J. Neuro-Oncol.
2015, 126, 337-345, doi:10.1007/s11060-015-1973-0.

Arnold, R.; Tucker, R; Billings, J.A.; Tulsky, J.; Block, S.D.; von Gunten, C.; Goldstein, N.; Weissman, D.;
Morrison, L.J.; Lupu, D.; et al. Hospice and Palliative Medicine Core Competencies. 2009. Available online:
http://aahpm.org/fellowships/competencies (accessed on 16 January 2020).

Salsberg, E.; Mehfoud, N.; Quigley, L.; Lupu, D. A Profile of Active Hospice and Palliative Medicine Physicians.
2016. Available online: http://aahpm.org/uploads/Profile_of_Active_HPM_Physicians_September_2017.pdf
(accessed on 15 July 2019).



Brain Sci. 2020, 10, 723 24 of 24

82. Heese, O.; Vogeler, E.; Martens, T.; Schnell, O.; Tonn, J.-C.; Simon, M.; Schramm, J.; Krex, D.; Schackert, G.;
Reithmeier, T.; et al. End-of-life caregivers’ perception of medical and psychological support during the
final weeks of glioma patients: A questionnaire-based survey. Neuro-Oncology 2013, 15, 1251-1256,
doi:10.1093/neuonc/not089.

83. Philip, J.; Collins, A.; Brand, C.; Sundararajan, V.; Lethborg, C.; Gold, M.; Lau, R.; Moore, G.; Murphy, M.
A proposed framework of supportive and palliative care for people with high-grade glioma. Neuro-
Oncology 2018, 20, 391-399.

© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ @ \ article distributed under the terms and conditions of the Creative Commons Attribution

(CCBY) license (http://creativecommons.org/licenses/by/4.0/).




