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Abstract
Background. This systematic review provides updated insights, from the published literature in the past 5 years, based 
on the 2017 European Association of Neuro-Oncology (EANO) guidelines for palliative care in adults with malignant 
brain tumors. It provides an overview of palliative care options, including during the end-of-life phase for patients with 
malignant brain tumors.
Methods. A systematic literature search was conducted from 2016 to 2021 focusing on four main topics: (1) 
symptom management, (2) caregiver needs, (3) early palliative care, and (4) care in the end-of-life phase. An inter-
national panel of palliative care experts in neuro-oncology synthesized the literature and reported the most rele-
vant updates. A total of 140 articles were included.
Results. New insights include that: Hippocampal avoidance and stereotactic radiosurgery results in a lower risk 
of neurocognitive decline in patients with brain metastases; levetiracetam is more efficacious in reducing seizures 
than valproic acid as first-line monotherapy antiseizure drug (ASD) in glioma patients; lacosamide and perampanel 
seem well-tolerated and efficacious add-on ASDs; and a comprehensive framework of palliative and supportive 
care for high-grade glioma patients and their caregivers was proposed. No pharmacological agents have been 
shown in randomized controlled trials to significantly improve fatigue or neurocognition.
Conclusions. Since the 2017 EANO palliative care guidelines, new insights have been reported regarding symptom 
management and end-of-life care, however, most recommendations remain unchanged. Early palliative care interven-
tions are essential to define goals of care and minimize symptom burden in a timely fashion. Interventional studies that 
address pain, fatigue, and psychiatric symptoms as well as (the timing of) early palliative care are urgently needed.
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Patients with a primary or metastatic brain tumor present 
with high morbidity and symptom burden throughout their 
disease trajectory. The life-limiting nature of brain tumors 
and the presence of specific symptoms caused by the 
tumor itself or by treatment require continuous assess-
ment and adjustment of symptom management. Treatment 
is therefore twofold: To improve survival as well as main-
tain health-related quality of life (HRQoL) throughout 
the disease trajectory and during the end-of-life phase. 
Palliative care, sometimes also called supportive care, fo-
cuses on pro-active symptom assessment and relief as 
well as improving function and other aspects of HRQoL. 
Palliative care encompasses attention to physical, mental, 
social, and spiritual needs of both patients and their fam-
ilies. Unlike hospice care, it is not limited to end-of-life 
care, but open to any patient with a life-threatening disease 
and may be offered concurrently with any life-prolonging 
treatment at any point during the disease course. Palliative 
care encompasses a multidisciplinary team approach and 
is therefore uniquely positioned to address the many dif-
ferent and evolving symptoms of patients and their care-
givers encountered along the disease trajectory.

Studies in oncology showed that patients derived the 
most benefit when being introduced early to palliative 
care while still undergoing life-prolonging treatment.1 
Specifically, lung cancer patients had less depression and 
anxiety, better HRQoL, and improved survival and coping 
when seeing specialized palliative care teams compared 
to usual oncology care alone. However, it is not fully es-
tablished how the early introduction of palliative care 
might affect patients with brain tumors.2 The European 
Association for Neuro-Oncology (EANO) guidelines for 
palliative care in adults with glioma provided a first over-
view on how to approach patients with malignant brain 
tumors. This systematic review provides updated insights 
based on these guidelines and aims to effectuate an over-
view of palliative care and end-of-life care interventions for 
adult patients with malignant brain tumors.

Methods

Topics of Interest

A panel composed of international experts in neuro-
oncology and palliative care/end-of-life care defined four 
main topics, comprising (1) symptom management, (2) 
caregiver needs, (3) early palliative care, and (4) care in 
the end-of-life phase. For symptom management, we spe-
cifically focused on interventions addressing cognition, 
seizures, fatigue, pain, headaches, edema, and psychiatric 
symptoms. For the other three topics, all relevant articles 
were considered, with the focus on needs of caregivers and 
advance care planning (ACP). Each subsection was written 
by the most suitable expert(s) (eg, patient representatives/
former caregivers took the lead in writing the section on 
caregivers), and critically reviewed by the other authors.

Search Strategy and Selection Procedures

We performed a systematic literature search using the 
same search strategy as used for the EANO guidelines. 

We searched the electronic databases PubMed, Embase, 
Emcare, PsycINFO, Cochrane Library, Web of Science, and 
Academic Search Premier from January 25th, 2016 (final 
date of previous search) up to July 12th, 2021. The search 
strategy consisted of two search strings, one related to ma-
lignant brain tumor and the other to the topics of interest 
(see Supplemental File 1 for the full search strategy).

Based on predefined criteria, four independent re-
viewers screened all titles and abstracts for eligibility, and 
subsequently full texts. Disagreements in both phases 
were resolved by consensus. In addition, important articles 
that were not identified by the search (eg, evidence from 
other disease groups) but known by the authors, were 
added. Predefined inclusion criteria were original studies 
in English involving patients with glioma or brain metas-
tasis from systemic cancer (n ≥ 10 malignant brain tumors 
or in mixed population of n ≥ 20 at least 50% malignant 
brain tumors), and information on the management of 
symptoms, caregiver needs, early palliative care, or care in 
the end-of-life phase.

Results

Search Results

The literature search yielded 5262 unique articles pub-
lished since 2017, of which 140 were considered eligible 
according to the predefined inclusion and exclusion 
criteria (see Figure 1 for the results of the selection 
procedure). Four main topics will be discussed in the sub-
sequent sections: (1) symptom management, (2) caregiver 
needs, (3) early palliative care, and (4) care in the end-of-
life  phase (See Table 1 for summary of previous recom-
mendations and new insights).3-30

Symptom Management

Cognition.—Neurocognitive functioning is of major con-
cern for patients with brain tumors and for their families. 
It refers to mental processes involved in acquiring and 
processing information. Neurocognitive domains most 
typically affected in glioma patients include attention, exec-
utive functioning, language, and memory. At diagnosis, al-
ready ~90% of patients with a malignant brain tumor have 
neurocognitive deficits in at least one neurocognitive do-
main, impacting everyday functioning.31,32 Neurocognitive 
deficits in patients with brain tumors can have many 
causes, such as the tumor itself, antitumor treatments (eg, 
radiotherapy), or supportive treatments (eg, antiseizure 
drugs [ASDs]), but most likely it is due to a combination 
of these factors.33 A  meta-analysis demonstrated a pos-
itive effect of tumor resection on attention, language, 
learning, and memory, but a negative effect on executive 
functioning in the immediate postoperative period and at 
6-month follow-up. Additionally, awake surgeries resulted 
in positive effects on these neurocognitive domains.3

Information from randomized trials on how radiation 
might affect the cognition of patients with primary brain tu-
mors is limited. For patients with brain metastases, whole 
brain radiotherapy (WBRT) has been studied frequently as 
neurocognitive toxicity is of great concern, but high-level 
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evidence on mitigation of such side effects is evolving.34 
In a randomized controlled trial (RCT) in patients with one 
resected brain metastasis and up to three unresected brain 
metastases, stereotactic radiosurgery (SRS) to the surgical 
cavity resulted in significantly less neurocognitive deteri-
oration at 6 months compared to WBRT, while overall sur-
vival was similar.4 A  trial comparing SRS to the surgical 
cavity alone versus in combination with WBRT, resulted in 
significantly less neurocognitive deterioration at 3 months 
with SRS compared to the combination treatment, with 
no difference in overall survival in patients with 1–3 brain 
metastases.5 Icotinib, an epidermal growth factor receptor 
(EGFR) tyrosine kinase inhibitor, was compared to WBRT 
in EGFR-mutant nonsmall-cell lung cancer patients with 
≥3 brain metastases and demonstrated a significantly 
longer progression-free survival, but no difference in 
neurocognition.35 Hippocampal avoidance during WBRT 
(HA-WBRT) with the goal of preserving neurocognitive 
functioning, combined with memantine, led to a signif-
icantly lower risk of neurocognitive deterioration com-
pared to traditional WBRT combined with memantine, 
while overall survival was similar.6 In a single-arm phase 
II trial, HA-WBRT with a simultaneous integrated boost re-
sulted in significantly decreased decline of neurocognitive 

functioning, and similar intracranial control, compared to 
a historical control group of patients treated with WBRT 
combined with SRS.7 Despite the hypothesis of better 
long-term neurocognitive outcomes with proton com-
pared to photon therapy, published data remains scarce. 
In a recent phase II trial of newly diagnosed glioblastoma 
patients, proton therapy did not prevent cognitive failure 
after a median follow-up of 48 months.36 A multicenter trial 
comparing these modalities in low-grade gliomas is on-
going (NCT03180502).

Several trials assessed the ability of pharmacological 
agents to prevent neurocognitive decline or to improve 
neurocognitive functioning in patients with brain tumors. 
Donepezil, an acetylcholinesterase inhibitor, was com-
pared to placebo in a phase III trial. While some domains of 
neurocognitive functioning improved in patients with more 
severe neurocognitive deficits, the primary endpoint (an 
overall neurocognitive composite score) did not differ sig-
nificantly in patients treated with donepezil or placebo.8 In 
a randomized phase 3 trial, dexamphetamine, a stimulant, 
did not improve neurocognition in patients with brain tu-
mors either.9 Non-pharmacologic interventions such as ex-
ercise or yoga might be an option for selected patients, but 
the evidence for an effect on neurocognition is limited.10

  

n = 5262 new abstracts and titles identified through systematic literature search*

n = 4563 abstracts and titles screened after removal of duplicates

n = 4296 abstracts and titles excluded

n = 267 full-text articles assessed for eligibility

n = 128 full-text articles excluded

Reasons for exclusion:

n = 60 no. of patients with brain tumor too low

n = 21 unknown histology of brain tumor

n = 9 systematic reviews

n = 3 no full-text article

n = 1 article in Frenchn = 1 relevant article added

n = 140 articles included in the review

*Since 2017 EANO guidelines for palliative care. Reference: Pace A, Dirven L, Koekkoek JAF, Golla H,
Fleming J, Ruda R, et al. European Association for Neuro-Oncology (EANO guidelines for palliative
care in adults with glioma.  Lancet Oncol. 2017;18(6):e330−340. 

n = 34 not specifically about end-of-life care, care
givers, symptom management of predefined
symptoms, no intervention for symptoms

Figure 1. Flow chart demonstrating results of the selection procedure.
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Table 1. Summary of Previous Recommendations and New Insights Regarding Symptom Management, Caregiver Needs, Early Palliative Care, and 
Care in the End-Of-Life Phase

Symptom 
Management 

Recommendation in the 2017 EANO 
Guidelinea 

New Insights Additional Practical  
Recommendations 

Cognition Pharmacological treatment to treat or pre-
vent neurocognitive decline is not routinely 
recommended, while neurocognitive reha-
bilitation seems to have modest positive 
effects (in young patients with a relatively 
favorable prognosis).

(Awake) Surgical resection of the 
tumor seems to have a beneficial 
effect on neurocognitive func-
tioning.3  
Stereotactic radiosurgery or 
hippocampal avoidance during 
whole-brain radiotherapy results 
in a lower risk of neurocognitive 
decline in patients with brain 
metastases.4–7 There are no new 
insights regarding (non-)pharma-
cologic interventions.8–10

No pharmacological agents 
have been shown to prevent or 
treat neurocognitive decline. 
Hippocampal avoidance in 
patients with brain metastases 
who plan to receive whole brain 
radiotherapy with no metastases 
in the hippocampal region is con-
sidered the new standard of care.

Epilepsy In patients with swallowing difficul-
ties, intranasal midazolam or buccal 
clonazepam are treatment options for seiz-
ures in the end-of-life phase.

Levetiracetam is a more effi-
cacious first-line monotherapy 
antiseizure drug compared 
to valproic acid, with similar 
tolerability.11 Perampanel and 
lacosamide seem well tolerated 
and efficacious add-on antiseizure 
drugs.12–17

In case of no contraindications, 
levetiracetam is the first-line 
antiseizure medication of choice 
in patients experiencing a first 
seizure. Intranasal midazolam or 
buccal clonazepam can be pre-
scribed in the end-of-life phase 
in dysphagic patients with active 
seizures.

Fatigue There is no high-level evidence of efficacy 
for (non-)pharmacologic interventions for 
fatigue.

No pharmacological interven-
tions are indicated,18,19 but non-
pharmacological interventions (eg, 
aerobic training sessions) might 
improve fatigue.10,20

Pharmacological agents should 
not be prescribed on a routine 
basis to treat fatigue, but patients 
should be encouraged to try non-
pharmacological interventions.

Pain, head-
aches, and 
edema

Dexamethasone is the mainstay of treat-
ment for headaches in glioma patients, but 
(co-)analgesics could also be considered.

Bevacizumab might be a treatment 
option as an alternative to dexa-
methasone in reducing cerebral 
edema associated with radiation 
treatment.21

Dexamethasone is the medica-
tion of choice in case of edema 
and headaches due to its wide-
spread availability and low costs, 
but short- and long-term adverse 
effects are common.

Psychiatric 
symptoms

Pharmacological interventions (eg, 
donepezil) for psychiatric symptoms are 
limited, but a non-pharmacologic interven-
tion might improve depressive symptoms.

No new insights.9,22–24 No specific (non-)pharmacolog-
ical interventions are recom-
mended. Provider should screen 
for medications that might pro-
voke psychiatric symptoms (eg, 
steroids, levetiracetam).

Caregiver 
needs

Non-pharmacological interventions (ie, 
psycho-education and cognitive behav-
ioral therapy) could increase the sense of 
mastery in caregivers. Distress and anxiety 
of caregivers can be mitigated by medical 
professionals through actively engaging 
with them throughout the disease trajec-
tory and providing them with information 
about treatment and symptom manage-
ment.

Use of social support is directly re-
lated to higher levels of HRQoL.25 
Caregiver support needs may be 
addressed by targeting their social 
networks.26 Interventions targeting 
caregivers need to be aligned with 
their needs using a palliative care 
approach throughout the illness 
trajectory.27–29

Caregivers benefit from social 
support, and active engagement 
by medical professionals during 
the disease trajectory.

Early pallia-
tive care

Due to neurocognitive deficits, medical de-
cision-making might start to decline soon 
after diagnosis. Dying with dignity should 
be improved by enhancing caregiver satis-
faction with the care in the last week of life 
and avoiding transitions between health-
care settings.

A framework of palliative and sup-
portive care in high-grade glioma 
patients has been proposed with 
five different phases defining 
the disease trajectory; each with 
specific patient and caregiver 
needs that should be proactively 
addressed.30

Early palliative care interven-
tions and advance care planning 
should be part of each disease 
phase, proactively addressing 
different patient and caregiver 
needs.

End-of-life 
care

Quality of perceived care in the end-of-
life phase could be enhanced by effec-
tive symptom control, satisfaction with 
information received, and adherence to the 
preferred place of death, while the type of 
care (eg, hospice, home care) is less deter-
minative for quality.

No new insights. Symptoms should be effectively 
controlled in the end-of-life 
phase and the preferred place 
of death of the patient should 
be adhered to. Where possible, 
aggressive care in the end-of-life 
phase, including hospitalization, 
should be avoided.

aExpert opinion recommendation for symptom management in the 2017 EANO guideline not included.
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Epilepsy.—Seizures are a well-recognized symptom in 
brain tumors and the incidence varies mainly according 
to subtype, with the incidence ranging from ~15% to 
30% in brain metastases to ~80% in grade 2 glioma pa-
tients during the course of the disease.37,38 Current guide-
lines discourage primary prophylaxis with ASDs in 
seizure-naïve patients with brain tumors.39 The use of 
nonenzyme-inducing ASDs after a first seizure is strongly 
recommended, due to their lack of or limited interactions 
with other drugs, including corticosteroids and systemic 
therapies.40 Levetiracetam, a nonenzyme inducing ASD, 
is the most frequently prescribed first-line ASD in pa-
tients with brain tumors.41 In a recent systematic review 
evaluating the efficacy of ASDs in glioma patients with 
epilepsy, phenytoin, pregabalin, and levetiracetam had 
the highest efficacy as ASD monotherapy agents, with the 
latter showing the lowest treatment failure rate compared 
to the other agents studied.42 In a retrospective study com-
paring first-line monotherapy levetiracetam with valproic 
acid in 1435 glioma patients with epilepsy, levetiracetam 
had a significantly better efficacy than valproic acid, while 
the level of toxicity was similar.11 Almost half of intolerable 
adverse effects due to levetiracetam in glioma patients are 
of psychiatric origin.11 As a consequence, levetiracetam is 
not recommended in patients with a history of psychiatric 
disorders, such as anxiety or depression.43 Brivaracetam is 
an analog of levetiracetam, but seems less likely to induce 
psychiatric adverse effects.44 In patients with brain tumors 
brivaracetam has been shown to be well tolerated and ef-
fective in reducing seizure frequency.45 About a third of 
glioma patients with epilepsy need more than one ASD due 
to uncontrolled seizures on ASD monotherapy.11 Based on 
rational polytherapy, combining ASDs with different mech-
anisms of action is recommended.46 Several studies have 
evaluated lacosamide or perampanel as add-on in patients 
with brain tumors with uncontrolled seizures, and showed 
good efficacy and tolerability.12–17 In low-grade glioma 
patients with long-term seizure freedom after antitumor 
treatment, ASD discontinuation can be considered using a 
shared decision-making approach involving both patients 
and their clinicians.47 In the end-of-life phase seizures are 
thought to become more prevalent and are a common 
reason for hospitalization.48 Seizure medication should 
be continued and in patients with swallowing difficul-
ties, oral solution or subcutaneous levetiracetam, buccal 
clonazepam, or intranasal or subcutaneous midazolam can 
be considered.49

Fatigue.—Fatigue is among the most prevalent symptoms 
and reported in up to ~90% of malignant glioma patients 
at some point during the disease trajectory.50 Fatigue in 
patients with brain tumors likely has a multifactorial or-
igin, including the tumor itself, antitumor treatments (eg, 
radiotherapy), and symptomatic treatments (eg, ASDs). 
A 2016 Cochrane systematic review did not find any evi-
dence that (non-)pharmacologic interventions might im-
prove fatigue in patients with brain tumors.18 Since then, 
several interventions have been evaluated. In a pilot 
RCT, glioma patients receiving a home-based, remotely 
coached, three times weekly aerobic training session of 

20–45 min had less fatigue compared to the waitlist con-
trol group.10 A comprehensive nursing program based on 
cognitive behavioral interventions showed improved fa-
tigue symptoms in glioma patients compared to patients in 
the control group who received routine nursing follow-up 
for 3 months.20 Non-pharmacologic interventions such as 
yoga,51 an educational program,52 and an online problem-
solving therapy course (a low-intensity form of cognitive 
behavioral therapy),22 did not significantly improve fatigue 
in patients with brain tumors. In recent years, armodafinil 
has been studied in glioma patients in a phase II (n = 54) 
and phase III (n  =  328) double-blind placebo-controlled 
trial, but did not result in an improvement of fatigue.19,53 
Other pharmacological interventions such as donepezil 
or dexamphetamine were also ultimately unsuccessful in 
improving fatigue.9,54

Pain and headaches.—Headaches are a common symptom 
in patients with brain tumors, with 4%–62% being af-
fected.55 In some patients headaches can be explained 
by increased intracranial pressure due to mass effect 
or edema, which can be alleviated by reducing the in-
tracranial pressure with medical treatment or surgical 
intervention.56,57

Brain tumors and their treatment can disrupt the blood-
brain barrier, causing extravasation of plasma fluid and 
proteins, which leads to vasogenic edema and can re-
sult in increased intracranial pressure. Cerebral edema 
causes significant morbidity in patients with brain tu-
mors and results in symptoms such as focal neurolog-
ical deficits, seizures, nausea, vomiting, and headaches.58 
Corticosteroids can be used in the treatment of cerebral 
edema. Dexamethasone has become the corticosteroid 
of choice in neuro-oncology, because of its high potency, 
the long half-life, and limited mineralocorticoid effects, 
but can have significant long-term adverse effects such 
as adrenal insufficiency, diabetes, immune suppression 
and resultant opportunistic infections, and myopathy, as 
well as neuropsychiatric effects, and therefore should be 
limited as much as possible.56 The angiotensin II receptor 
blocker losartan was compared to dexamethasone in a 
double-blind, placebo-controlled, randomized phase III 
trial in 75 newly-diagnosed glioblastoma patients during 
radiotherapy. However, no significant difference was found 
between the two treatment arms.59 A potentially more ef-
fective alternative to corticosteroids in reducing cerebral 
edema is bevacizumab, a VEGF inhibitor, although large 
prospective trials are lacking.21

In addition to headaches, about 13%–25% of patients 
with brain tumors suffer from bodily pain. Its manage-
ment is multimodal and the approach taken similar to pain 
management in patients with systemic cancers, including 
the World Health Organization's sequential three-step an-
algesic ladder.55,60 In a survey among glioma patients, 
about 85% reported pain relief by using cannabis-based 
therapies,61 but medicinal cannabis failed to demonstrate 
improvement of pain in glioma patients in another pro-
spective trial.62 There have been few studies examining the 
management of either headaches or bodily pain in malig-
nant brain tumors in recent years.
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Psychiatric symptoms.—Neurobehavioral symptoms are 
common in patients with brain tumors. Patient-reported 
prevalence of depression is ~15% in glioma patients,43,63 
while the prevalence of anxiety is ~25%.43 In a systematic 
review, reported prevalence rates of changes in personality 
and/or behavior varied widely, ranging between 8% and 
67% in glioma patients.64 Psychosis has been studied less 
extensively in patients with brain tumors and prevalence 
is currently unknown.65 Several non-pharmacologic inter-
ventions to treat psychiatric symptoms have been studied 
in recent years in patients with brain tumors. In an RCT of 
115 glioma patients with depressive symptoms, an online 
problem-solving therapy (a low-intensity form of cognitive 
behavioral therapy) did not result in less depression com-
pared to the waitlist control group.22 However, in an RCT in-
cluding a total of 150 glioma patients, patients randomized 
into the reminiscence therapy-based care program group 
(ie, the discussion of past activities, events, and experi-
ences in a group of glioma patients) had less depression 
and anxiety compared to the control group.23 A compre-
hensive nursing program evaluating cognitive behavioral 
interventions in an RCT resulted in lower levels of depres-
sion and anxiety in glioma patients.20 A  2020 Cochrane 
systematic review concluded that no high-quality studies 
have been conducted investigating pharmacological treat-
ment of depression specifically in patients with a brain 
tumor.24 An RCT studying the role of dexamphetamine to 
improve neurocognition, HRQoL, and mood in patients 
with brain tumors did not result in improvement of affec-
tive symptoms.9

Caregiver Needs

Family caregivers not only provide care for people with 
a brain tumor, but their support improves patients’ level 
of HRQoL.66 However, caring for a loved one with a brain 
tumor can be a traumatic and life-changing event due to 
the patient’s altered behavior and changed personality 
leading to caregivers having “mixed feelings of right and 
wrong, patience and guilt, hope and despair.” 67 As the 
brain tumor caregiver burden is multidimensional, neuro-
oncology caregivers have many unmet needs.68 Among 
the significant challenges caregivers face are: (1) fear of 
recurrence of their loved one’s brain tumor which high-
lights the need for caregivers to be included in psychother-
apeutic support as appropriate,69 (2) insufficient tools for 
dealing with caregiver burnout, patients’ end-of-life care 
and caregiver psychological and bereavement needs,70 (3) 
high levels of distress, anxiety, and depression,71–75 (4) low 
levels of HRQoL76, and (5) lack of information.77

Qualitative research involving small caregiver cohorts 
(in the United States and the Netherlands) revealed that 
caregiver issues were agnostic to culture- and country-
specific differences. Most care issues were experienced 
early, prompting more need for support.78 Evaluations of 
coping in high-grade glioma patient–caregiver dyads in-
dicated that coping strategies directly impacted HRQoL 
aspects.25 Early in the disease trajectory, caregivers’ use 
of social support was directly related to higher levels of 
HRQoL and use of avoidance was linked to lower HRQoL. 
Patients’ HRQoL was also higher when caregivers used 

social support coping.26 Assessment of caregiver social 
networks indicated an opportunity to address support 
needs by targeting their social networks.79 Web-based apps 
may be purposeful tools to enable social support interven-
tions.80 Interventions assessing exercise, yoga, and med-
itation for caregivers and patients within small feasibility 
studies have yielded mixed results; each intervention was 
favorably reviewed by participants and was deemed fea-
sible by the authors.27,51,81 Preliminary interventions using 
a palliative care approach delivered by a nurse or a cancer 
care coordinator to support caregivers throughout the ill-
ness trajectory have been reported.28,29 A  palliative care 
framework to support glioma patients and caregivers 
aligned with their needs across transition points, including 
bereavement, has been proposed.30

Early Palliative Care

In 2017, a framework of palliative and supportive care in 
high-grade glioma patients was developed and identified 
five different phases in the disease, each with its specific 
patient and caregiver needs: (1) time of diagnosis, (2) con-
clusion of initial radiotherapy treatment, (3) tumor recur-
rence, (4) deterioration to death, and (5) after the patient’s 
death.30 ACP can contribute to meeting patient and care-
giver needs during the different phases of the disease 
trajectory in a timely manner. The European Association 
for Palliative Care defines ACP as: “enabling individuals 
to define goals and preferences for future medical treat-
ment and care, to discuss these goals and preferences 
with family and healthcare providers, and to record and 
review these preferences if appropriate.” 82 ACP is of partic-
ular importance for patients with a malignant brain tumor, 
because the disease can lead to decreased neurocognitive 
functioning, communication difficulties, loss of con-
sciousness, and other neurological and psychiatric symp-
toms hampering patients’ decision-making capacities. 
Several studies report that most patients with a glioma 
and their caregivers may have an inaccurate appreciation 
of the prognosis of their illness and of treatment goals.83 
Therefore, communication strategies with brain tumor pa-
tients and their families should be tailored to patients’ cog-
nitive deficits to facilitate their participation and to obtain 
their preferences about goals and treatment choices. For 
glioblastoma patients, a disease-specific ACP program has 
been developed, consisting of different topics to be dis-
cussed, including the current situation of the patient (eg, 
current health issues), worries and fears (eg, concerns with 
respect to performing household tasks), (supportive) treat-
ment (eg, withdrawal and withholding of treatment), and 
preferred place of care and death, and its implementation 
in clinical practice is currently being evaluated.84

The American Society of Clinical Oncology (ASCO) de-
veloped clinical practice guidelines for the integration of 
palliative care into standard oncology care for all patients 
diagnosed with cancer. One of these recommendations is 
early palliative care involvement within 8 weeks of diag-
nosis in newly diagnosed patients with advanced cancer.85 
In a retrospective study among patients with brain me-
tastases, only about half of the patients received pallia-
tive care consultation.86 ACP in glioblastoma patients was 
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evaluated in another study at three separate points in the 
illness, prior to diagnosis, within 6 months of diagnosis, 
and at last follow-up, revealing that ACP was documented 
in 11%, 29%, and 54%, respectively.87 Despite high-level ev-
idence of early palliative care improving HRQoL, reducing 
depression, improving care satisfaction, reducing chemo-
therapy near the end-of-life phase, and improving survival 
in oncology patients, it is frequently not implemented in 
systemic cancer and not systematically established or rou-
tinely utilized for patients with brain tumors.85,88,89

End-of-Life Needs and Care

Patients with a malignant brain tumor have significant and 
often unmet care needs as they approach the end of life. 
Data suggest that these patients experience a multitude 
of active symptoms in the terminal phase of their illness, 
including high rates of drowsiness; communication chal-
lenges, which may be related to cognitive decline, aphasia 
and speech impairment; seizures; motor dysfunction, in-
cluding focal weakness and dysphagia; and pain, most 
often in the form of headaches.2,55,90,91 Patients also may 
struggle with psychological and existential distress.88,91,92 
Importantly, the end-of-life care needs of patients with 
brain tumors are unique, as the symptoms these patients 
most commonly experience are largely related to the neu-
rological impact of their illness, and thus differ from the 
symptoms observed in patients with cancer not involving 
the central nervous system.90,91,93 These findings under-
score the need for population-specific approaches to end-
of-life care for patients with brain tumors.

While there remains significant variability across coun-
tries in the metrics and standards used to assess the quality 
of end-of-life care, there is general agreement amongst 
physicians that aggressive care at the end of life—including 
hospitalization and particularly intensive care unit (ICU) 
admission, as well as the administration of chemotherapy 
and radiation in the last weeks of life—may compromise 
HRQoL aspects without significant benefit.2,94,95 Despite 
this, rates of late hospitalization and ICU admission among 
patients with malignant brain tumors remain high, with 
single-center studies reporting that more than one-third 
of patients with glioblastoma are hospitalized in the final 
month of life.94,96 Reported rates of chemotherapy admin-
istration in the last few weeks of life, on the other hand, 
are reassuringly low, ranging from 6% to 18%.88,96,97 In the 
United States, where hospice referral and timely hospice 
enrollment are considered important aspects of end-of-life 
care for patients with cancer, 24%–37% of patients with a 
malignant brain tumor are nonetheless enrolled in hos-
pice late (ie, within the last 3 days of life) or not at all.96,98,99 
Rates of hospice enrollment are considerably lower in 
Europe (19%) and Asia (8%) than in the United States, al-
though this may reflect regional differences in healthcare 
delivery and access to hospice services.100 Several studies 
have demonstrated higher rates of hospice enrollment for 
patients receiving formal palliative care consultation serv-
ices.92,101 As palliative care services remain underutilized in 
neuro-oncology, efforts aimed at increasing palliative care 
involvement may improve the timing and rates of hospice 
enrollment for patients with brain tumors.

Conclusion

Patients with malignant brain tumors experience a high and 
increasing symptom burden throughout the course of the 
disease that requires specific attention and management to 
maintain HRQoL, optimal functioning, and well-being. We 
performed a systematic literature search with updated in-
sights based on the 2017 EANO palliative care guidelines 
with a focus on interventions to address the most common 
and disabling symptoms. Some new insights are reported 
in the prevention of neurocognitive deterioration by refine-
ment of radiation therapy modalities, and in the evidence of 
ASD selection in brain tumor patients with epilepsy. Early 
palliative care interventions and implementation of an ACP 
program are essential to define goals of care and minimize 
symptoms in a timely way before patients lose their deci-
sion-making capacity due to communication difficulties 
caused by progressive neurological deficits. An ACP pro-
gram may help facilitate targeted care in line with patients’ 
and caregivers’ needs, which may in turn reduce hospitali-
zation and avoid unnecessary aggressive care in the end-of-
life phase. Nonetheless, there is still limited evidence from 
the literature to support the introduction of early palliative 
care interventions in patients with malignant brain tumors. 
Certain palliative and end-of-life topics are more exten-
sively studied in other cancers or neurological diseases. 
A  systematic comparison between brain tumor patients 
and patients with other diseases should be performed in 
the future to enrich our understanding of key differences 
and similarities in different diseases. To further improve 
the quality of care in patients with a malignant brain tumor, 
studies on the early integration of palliative care, the added 
value and timing of ACP in this population, as well as in-
terventional studies that address the most common symp-
toms, such as pain, seizures, brain edema, fatigue, and 
neurobehavioral symptoms, are urgently needed. 
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