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Patients with glioma present with complex palliative care needs throughout their disease trajectory. The life-limiting 
nature of gliomas and the presence of specific symptoms related to neurological deterioration necessitate an 
appropriate and early palliative care approach. The multidisciplinary palliative care task force of the European 
Association of Neuro-Oncology did a systematic review of the available scientific literature to formulate the best 
possible evidence-based recommendations for the palliative care of adult patients with glioma, with the aim to reduce 
symptom burden and improve the quality of life of patients and their caregivers, particularly in the end-of-life phase. 
When recommendations could not be made because of the scarcity of evidence, the task force either used evidence 
from studies of patients with systemic cancer or formulated expert opinion. Areas of palliative care that currently lack 
evidence and thus deserve attention for further research are fatigue, disorders of behaviour and mood, interventions 
for the needs of caregivers, and timing of advance care planning.

Introduction
Palliative care does not primarily aim to prolong life or 
cure disease but to relieve patient symptoms and to 
sustain or improve functioning and quality of life. 
Palliative care encompasses patients’ symptoms and 
needs (physical, mental, social, and existential or 
spiritual) throughout the journey of a life-threatening 
disease. The WHO definition of palliative care states that 
it “is applicable early in the course of illness, in 
conjunction with other therapies that are intended to 
prolong life”.1 Early use of palliative care is supported by 
evidence showing that early intervention increases 
quality of life and duration of survival, and reduces the 
hospital care of patients with lung cancer.2 Moreover, 
involvement of specialised and experienced palliative 
care teams in the care of patients with cancer might 
improve symptom management and caregiver 
satisfaction as well as reduce health costs,3 underscoring 
the importance of early palliative care intervention. 
These findings have contributed to an increased interest 
in the integration of palliative care into current standards 
of care across oncology.

Awareness of the importance of palliative care is 
increasing, not only in the field of oncology but also in 
neurology and other branches of medicine. Patients 
with gliomas, which are primary brain tumours 
thought to originate from neuroglial precursor cells, 
suffer from both a progressive neurological disease 
and cancer. Because most patients with glioma cannot 
be cured, palliative care throughout the disease 
trajectory is particularly important in this patient 
group, including in the end-of-life phase. No uniform 
definition of the end-of-life phase exists. However, in 
this Review, we refer to the end-of-life phase as the last 
3 months of life.4

In view of the increasing awareness for use of palliative 
care in patients with glioma, and despite the scarcity of 
evidence available about palliative care options from 

clinical studies, particularly about palliative care in the 
end-of-life phase of glioma, a systematic literature review 
was done by the European Association of Neuro-Oncology 
(EANO) palliative care task force (LD and JAFK) to 
identify relevant literature about palliative care in primary 
brain tumours.

This Review aims to summarise these research 
findings to provide evidence-based guidelines for 
palliative care in adult patients with glioma, with the 
aim of improving the quality of palliative care, 
particularly in the final stage of disease. When evidence 
was scarce, we either used evidence from studies of 
patients with systemic cancer or formulated expert 
opinion to provide more guidance for clinicians 
involved in the care of these patients. We designated 
three main areas of palliative care for adult patients 
with glioma: symptom management, patient and 
caregiver needs, and palliative care (including care in 
the end-of-life phase). For symptom management, we 
aimed to identify any intervention that could improve 
one of several symptoms: pain or headache, epilepsy, 
venous thromboembolism, fatigue, mood and 
behavioural disorders, neurological deficits for which 
rehabilitation is required, and cognition. All relevant 
articles related to patient and caregiver needs were 
included. For the topic of palliative care (including care 
in the end-of-life phase), we focused on delirium, 
nutrition, hydration, respiration, advance care 
planning, and organisation of the end-of-life phase.

The literature search yielded 6160 unique articles, of 
which 223 were classified as eligible and included in this 
Review (figure). In consensus with two task force 
members (LD and MJBT), the quality of evidence was 
classified according to guidelines by the European 
Federation of Neurological Societies.5 Although subjective, 
this classification provided insight into the quality of 
evidence and hence the value of each recommendation. 
Table 1 shows evidence concerning treatment of the 
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various symptoms of glioma, table 2 shows recommen
dations concerning the needs of patients and caregivers, 
and table 3 shows recommendations concerning care in 
the end-of-life phase. 

Symptom management
Pain or headache
Headache is the main type of pain in patients with brain 
tumours, occurring in 23–90% of patients, with an 
increase in frequency and severity over time.6,8,33,45–48 
Headache pain mostly results from brain tumour growth 
or surrounding oedema and indicates an increased 
intracranial pressure. By contrast, bodily pain tends to 
have a more predominant role in systemic cancers 
(32–90% of patients) and is less frequently reported in 
patients with brain tumours (10–30%), although the 
prevalence increases in the last few weeks of life.6,49

The most frequent treatment for headache in patients 
with glioma is the use of corticosteroids (56–87% of 
patients6,8), usually dexamethasone in conjunction with 
gastric protection (in 81–86% of patients8,13). 
Dexamethasone is the preferred corticosteroid to use for 
the treatment of headache based on its side-effect profile, 
although its use has been associated with several side-
effects, including the Cushing effect, muscle weakness, 
and diabetes mellitus, that worsen with increased dose 
and duration of treatment.50,51 A randomised trial7 of the 
use of dexamethasone in brain tumours showed that 
4 mg/day dexamethasone resulted in the same degree of 
improvement as a dose of 16 mg/day dexamethasone 
after 1 week of treatment in patients without signs of 

impending herniation. However, non-steroidal anti-
inflammatory drugs, analgesics, and co-analgesics 
should also be considered for the treatment of headache 
in patients with primary brain tumours.8 Use of opioids 
for moderate and severe pain might involve oral, 
parenteral, or transdermal routes based on patient needs 
and the care setting. Near death, use of opioids 
(especially subcutaneous, transdermal) increases and 
predominates, and opioids are partly used pragmatically 
in case of respiratory discomfort.52

Epilepsy
Seizures occur in up to 90% of patients with glioma in 
the course of the disease, depending on the glioma 
subtype, tumour location, proximity to the brain cortex, 
and genetic factors.53,54 Seizures often persist during the 
end-of-life phase and de novo seizures might develop 
during the last weeks before death. Uncontrolled 
seizures might lead to hospitalisation, which is typically 
not the desired option for patients in the end-of-life 
phase and might subsequently decrease their quality of 
life. The caregiver, who may already suffer from a heavy 
burden of care, might experience additional distress in 
the case of ongoing seizures. Therefore, adequate 
seizure management until death is essential in patients 
with glioma. 11 studies55 showed that there was a 
6–56% prevalence of seizures during the end-of-life 
phase in patients with glioma. During the last month 
before death, the seizure prevalence ranged from 
30% to 37%, with one study49 showing an increase in 
seizure prevalence towards death. Patients with a history 
of epilepsy, particularly those with a history of status 
epilepticus, have the highest risk of developing seizures 
at the end of life.

Seizure management during the end-of-life phase is 
often hampered by swallowing difficulties or impaired 
consciousness, which eventually occur in most patients 
during the last days before death. Because these patients 
are not able to swallow anti-epileptic drugs, they need 
alternative administrative routes to prevent sub-therapeutic 
serum concentrations of anti-epileptic drugs. To date, no 
data exist on the preferred drug of choice. In patients with 
non-brain-tumour-related epilepsy, intranasal midazolam 
and rectal diazepam have shown similar efficacy in the 
treatment of acute seizures.56 In a prospective study9 of 
25 patients with glioma, intranasal midazolam appeared to 
be a feasible way to treat acute seizures and provided an 
important level of comfort among caregivers. In the same 
study,9 use of buccal clonazepam was considered 
appropriate in the case of swallowing difficulties. 

Subcutaneous midazolam, levetiracetam, and pheno
barbital are suitable alternatives to oral treatment. 
Intramuscular phenobarbital in patients assisted at home 
or intravenous levetiracetam in patients in hospital can 
also be an option. In patients with refractory epilepsy and a 
short life expectancy of up to 2 weeks, palliative sedation 
with subcutaneous midazolam might be considered.
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Figure: Systematic literature selection procedure 

9665 abstracts and titles identified through database search

6160 abstracts and titles screened after duplicates removed

28 relevant articles 
 added by members 
 of the task force

5775 abstracts and titles excluded

385 full-text articles assessed for eligibility

162 full-text articles excluded:
 66 number of patients with glioma 
  or brain tumours too low (n≤10 or 
  ≤25% of the study population)
 21 unknown type of patients or no
  primary brain tumour
 23 not about treatment of 
  symptoms
 8 perioperative treatment 
 9 no full-text article
 31 no original article
 4 article not in English, German,
  French, or Dutch

251 studies included in the review
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Venous thromboembolism
Patients with cancer have an increased risk of venous 
thromboembolism compared with the general 
population. This complication worsens their prognosis 
and leads to increased morbidity and mortality. The 
observed incidence of venous thromboembolism in 
patients with gliomas, who have the highest risk of 
tumour-associated venous thromboembolism out of all 
cancers, was 8% in a large retrospective study57 and 
21–26% at 1 year and 32% at 2 years in prospective 
studies.58,59 Several biomarkers have been identified that 
quantify the individual risk of developing venous 
thromboembolism in patients with glioma. Although 
the risk of venous thromboembolism peaks within the 
first 6 months after surgery, deep vein thrombosis, 
particularly in limbs with impaired mobility with and 
without pulmonary embolism, can occur at any time.

A randomised trial10 comparing treatment with a 
sequential compression device, enoxaparin, or 
a combination of both, in 68 patients with brain tumours 
showed that initiation of enoxaparin at the time of 
anaesthesia increased the risk of intracranial 
haemorrhage. Venous thromboembolism prophylaxis 
with low molecular weight heparin should therefore 
only start within 24 h after surgery.11 Venous 
thromboembolism prophylaxis after surgery is routinely 
done with low molecular weight heparin for 7–10 days. 
To date, no study has shown an advantage for prolonging 
prophylaxis beyond the perioperative period. In 
a phase 2 study60 of 40 patients with brain tumours, 
two (5%) patients developed intracranial haemorrhage 
and four (10%) patients developed venous thrombo
embolism after prophylaxis with tinzaparin 
for 12 months. In another phase 2 study61 of 45 patients, 
neither intracranial haemorrhage, venous thrombo
embolism, nor survival gain, were observed with use of 
dalteparin for a median duration of 6 months. A 
placebo-controlled trial12 investigating the efficacy of 
long-term dalteparin in 186 patients with malignant 
glioma found that, during the first 6 months of 
treatment, nine (9%) of 99 patients in the dalteparin 
group developed venous thromboembolism compared 
with 13 (15%) of 87 patients in the placebo group, 
although this difference was not statistically significant. 
Moreover, during 12-month follow-up, five (5%) 
intracranial haemorrhages occurred in the dalteparin 
group versus one (1%) in the placebo group.12

Anticoagulation with low molecular weight heparin is 
safe in most patients with glioma, but should be 
avoided in patients with recent tumoural bleeding, 
thrombocytopenia (less than 50 000 platelets/mm³), 
and usual contraindications.11 No data exist on the use 
of new oral anticoagulants in patients with brain 
tumours and their potential interactions with 
chemotherapy or seizure drugs. The duration of 
anticoagulant treatment as secondary prophylaxis in 
patients with glioma after venous thromboembolism 

should be planned individually, weighing the risk of 
intracranial haemorrhage against the risk of recurrence 
of venous thromboembolism in a patient whose tumour 
cannot be considered stable.14 However, because of the 

Quality of evidence*

Pain or headache

Corticosteroids (dexamethasone) should be the mainstay of treatment for 
headache in patients with gliomas6,7

++

Analgesics and co-analgesics could also be considered in the treatment of headache 
in patients with gliomas (also in accordance with the WHO cancer pain ladder)8

++

During care in the end-of-life phase, consideration needs to be given to the 
management of headache with corticosteroids; advantages of corticosteroids 
(alleviation of symptoms) should be weighed against side-effects (such as delirium)

Expert opinion

Epilepsy

When the oral route is not an option, intranasal midazolam and buccal clonazepam 
are a feasible way to treat seizures in the end-of-life phase9

++

Alternative routes of anti-epileptic drug administration need to be considered 
when patients with glioma who have a history of epilepsy develop swallowing 
difficulties; the preferred route of administration depends on the local availability 
of anti-epileptic drugs and the place of care

Expert opinion

Venous thromboembolism

Because the perioperative risk of intracranial haemorrhage increases when 
prophylaxis is started before induction of anaesthesia, venous thromboembolism 
prophylaxis with low molecular weight heparin in patients with brain tumours 
should be started within 24 h after surgery10,11

++++

No evidence supports extension of primary venous thromboembolism prophylaxis 
beyond the postoperative period in patients with glioma12

++++

The duration of secondary prophylaxis in patients with brain tumours after a 
venous thromboembolism event should be planned individually, but is lifelong in 
most patients13,14

+++

Fatigue

There is to date no evidence of efficacy for pharmacological interventions against 
fatigue in patients with glioma15

++++

There is to date no evidence of efficacy for non-pharmacological interventions for 
fatigue in patients with glioma15

++++

Mood and behavioural disorders

Evidence of several pharmacological interventions (eg, methylphenidate, 
donepezil) for mood disorders in patients with glioma is limited16–21

++

Multimodal psychosocial intervention might improve depressive symptoms in 
patients with brain tumours22

+++

Rehabilitation for neurological deficits

Patients with brain tumours might benefit from early rehabilitation after surgery, 
as well as rehabilitation after tumour-specific treatment23–25

++

Cognition

Medical treatment to prevent or treat cognitive decline in patients with brain 
tumours is not recommended16–18,26–28

+++

Cognitive rehabilitation has modest positive effects and should be considered 
especially in young patients with glioma who have a relatively favourable 
prognosis29–31

+++

Stable glioma patients with cognitive complaints, deficits, or both might benefit 
from cognitive rehabilitation

Expert opinion

Reduction of supportive medication should be considered in patients with 
glioma because they might be a potential cause of cognitive complaints or 
deficits

Expert opinion

 ++++=high quality. +++=moderate quality. ++=low quality. +=very low quality. *Expert opinion was formulated by task 
force members.

Table 1: Quality of evidence for each recommendation concerning the treatment of the symptoms of glioma
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high risk of venous thromboembolism, lifelong use of 
prophylaxis is likely in most patients with brain 
tumours.13

Fatigue
Between 25% and 90% of all patients with primary brain 
tumours report fatigue, which can occur at any time 
during the disease course.62 The biological mechanisms 
leading to cancer-related fatigue have not yet been fully 
elucidated, and most studies have been done in rodents. 
Human data have come from patients with solid 
tumours, such as breast cancer or lung cancer. 
The potential mechanisms involve increased blood 
concentrations of inflammatory cytokines, influencing 
neuroendocrine function, and decreased concentrations 
of glutamine and tryptophan in the brain, with or without 
disturbance of circadian rhythms.

Management of fatigue can be non-pharmacological 
(eg, physical exercise or cognitive behavioural therapies) 
or pharmacological. A 2016 Cochrane review15 evaluating 
the effectiveness and safety of pharmacological and non-
pharmacological interventions for adult patients with 
primary brain tumours and high levels of fatigue, in 
which only one (11%) of nine identified studies was 
eligible according to the inclusion criteria, did not find 
strong evidence to support the use of any pharmacological 
or non-pharmacological intervention in the management 
of cancer-related fatigue. A 6-week crossover study26 of 
modafinil versus placebo in patients with stable brain 
tumours and moderate fatigue showed a reduction in 
fatigue severity in both arms, but no significant benefit 
from modafinil compared with placebo. Two randomised 
trials63,64 have examined the effect of methylphenidate or 
armodafinil on fatigue in patients undergoing radio
therapy for brain metastases. These studies did not find a 
significant reduction in fatigue with pharmacological 
treatment, although a post-hoc analysis63 noted an 
improvement at 4 weeks of follow-up in those patients 
with high baseline fatigue, and a trend towards 
improvement at 6 weeks of follow-up with armodafinil. 
Thus, there is no evidence to suggest that modafinil, 
armodafinil, methylphenidate, or donepezil confer a 
significant beneficial effect on fatigue in patients with 
stable brain tumours. However, one study16 reported an 
improvement in fatigue, and post-hoc analyses suggested 
an improvement in fatigue when data on modafinil or 
methylphenidate study groups were combined versus 
placebo. Additionally, other studies reported an 
improvement in fatigue scores only at certain time-
points: 8 or 12 weeks with methylphenidate,65 or after 
24 weeks with donepezil.17

Mood and behavioural disorders
Mood and behavioural disorders are major comorbidities 
for patients with brain tumours. The 6-month prevalence 
of clinical depression is in the order of 20%, whereas 
personality change might affect up to 60% of patients.66 

Quality of evidence*

Delirium

Olanzapine, risperidone, aripiprazole, and haloperidol are equally effective in the 
treatment of delirium in patients with cancer37

+++

Risperidone and haloperidol (maximum dose up to 4 mg/day) are not more 
effective than placebo in the treatment of delirium in patients receiving palliative 
care and result in more adverse effects38

++++

In case of delirium, first the underlying causes must be identified and reacted on 
(eg, by adequate symptom control or changes in doses or type of medication)39

+++

If the underlying causes of delirium have been adequately identified and addressed 
but, despite this, delirium could not be relieved, low-dose haloperidol might be 
recommended as a treatment option in patients with glioma

Expert opinion

In case of refractory delirium, palliative sedation with benzodiazepines 
(eg, midazolam) might be used in patients with glioma

Expert opinion

Nutrition, hydration, and respiration

No effective pharmacological treatment exists for noisy respiration (so-called death 
rattle) in the end-of-life phase of patients with glioma40

++++

Parenteral nutrition and hydration are unlikely to benefit patients with glioma in 
the end-of-life phase

Expert opinion

Advance care planning

Medical decision-making might already be problematic for patients with glioma 
soon after the time of diagnosis because of cognitive deficits41,42

++

To improve dying with dignity in patients with glioma, caregiver’s satisfaction with 
the care provided by the physician in the last week of life should be enhanced and 
transitions between health-care settings should be avoided43

+

Advance care planning and the use of advanced directives should be considered 
early in the disease trajectory

Expert opinion

Organisation of care in the end-of-life phase

The quality of perceived care in the end-of-life phase is enhanced by effective 
symptom control, satisfaction with information received, and adherence to the 
preferred place of death; the quality is less dependent on the specific type of care in 
the end-of-life phase (eg, hospice, home care)44

+

++++=high quality. +++=moderate quality. ++=low quality. +=very low quality. *Expert opinion was formulated by task 
force members.

Table 3: Quality of evidence for each recommendation concerning care in the end-of-life phase

Quality of evidence

Patient needs

The need for ongoing support might best be served 
by having one dedicated point of contact for 
continuity of contact with a health-care 
professional (most likely a specialist nurse)32

+

Early referral to palliative care and psychosocial 
support should be implemented32–34

+

Caregiver needs

Psychoeducation and cognitive behavioural therapy 
can increase feelings of mastery of caregivers and 
result in maintenance of their quality of life35

++

Medical professionals can mitigate caregiver stress 
by including the caregiver in medical consultations, 
requesting their feedback, and acknowledging their 
role36

+

Caregiver anxiety relating to the future death of the 
patient can be alleviated by more open 
communication36

+

++=low quality. +=very low quality.

Table 2: Quality of evidence for each recommendation concerning needs 
of patients and caregivers
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Although the management of such disorders in patients 
with cancer has been reviewed,67 guidance specific to 
those with brain tumours is required because patients 
with brain tumours are different from general patients 
with cancer in that they do not only have cancer but also 
a neurological disease.

No randomised trial has specifically examined the drug 
treatment of patients with primary brain tumours who 
are clinically depressed.68 Studies of varying method
ological quality, which used rating scales to measure 
depressive symptoms as secondary outcomes, have 
provided limited evidence for methylphenidate,16,18 

oxcarbazapine,19 bupropion,20 ginkgo biloba,21 and 
donepezil.17 It remains unknown whether these treat
ments are effective for clinically significant depression or 
whether they are better than placebo.

Regarding evidence for non-pharmacological inter
ventions, a single-centre randomised trial22 using a 
multimodal psychosocial intervention showed clinically 
significant benefit on depressive symptoms for patients 
with brain tumours. Evidence to suggest a possible 
beneficial role for massage therapy,69 acceptance and 
commitment therapy,70 or telephone-based support for 
anxiety71 is limited and preliminary. Other studies23,26,27,63,71 
report no evidence of a benefit for non-pharmacological 
interventions on depressive symptoms. These negative 
results are invariably difficult to interpret when studies 
were neither focused on, nor were powered to, exclude 
an effect on depression.

Rehabilitation for neurological deficits
Neurorehabilitation aims to enable patients to reach and 
maintain their optimal levels of physical, sensory, 
intellectual, psychological, and social function. Patients 
with brain tumours commonly have multiple deficits in 
all of these areas.

No randomised controlled trial has examined the value 
of specialist rehabilitation after surgery in patients with 
primary brain tumours. Most studies of glioma are 
retrospective cohort studies investigating patients with 
neurological deficits that warrant specialised inpatient 
neurorehabilitation,72–74 and only two studies75,76 have 
examined outpatient rehabilitation. A review25 of 
11 retrospective studies suggested a mean improvement 
in functional independence of 36%, with a median 
length of inpatient stay of 1·5 months. Some studies24,72 
match controls with other conditions, such as stroke or 
traumatic brain injury, to compare functional outcomes 
(ie, functioning in daily living or ability to sit, stand, or 
walk). These two matched case-control studies suggested 
similar functional improvements in patients with brain 
tumours as in those patients seen after a stroke24 or head 
injury.72

There is limited evidence to suggest that early physical 
training, massage therapy, and ambulatory rehabilitation 
can improve functional outcome, reduce stress, and 
improve quality of life in patients with glioma.77 

Importantly, performance of rehabilitation during 
radiotherapy does not appear to affect patient engagement 
with rehabilitation.78 Rehabilitation after radiotherapy 
can lead to functional gains, some of which persist at 
6 months.23 There is no evidence to suggest that 
rehabilitation improves survival, however, although 
strenuous exercise was an independent prognostic factor 
for survival in patients with malignant glioma.79

Cognition
Intact cognitive abilities, such as executive functions, 
verbal fluency, memory and attention, and visuo
constructive skills, are a prerequisite for adequate 
communication, independent functioning, and active 
participation in daily life. In patients with brain tumours, 
cognitive abilities might be threatened by the disease in 
terms of disruption of local and distant neurocognitive 
networks, but also by patient characteristics, such as age 
and educational level, tumour characteristics, tumour 
treatment, supportive medication (eg, anti-epileptic drugs, 
corticosteroids), and psychological distress. Depending on 
the definition of cognitive disturbances, type of outcome 
measure used, and extent of cognitive functions examined, 
up to 91% of patients with brain tumours can have 
cognitive disturbances before treatment, which only 
moderately correlated with cognitive complaints.80,81

Medical treatment to prevent cognitive decline after 
radiotherapy in patients with brain tumours has been 
shown to be unsuccessful. Donepezil, an acetyl
cholinesterase inhibitor, had some significant positive 
effects on attention and memory in a non-randomised 
study of 24 patients.17 However, this effect was not 
confirmed in a randomised placebo-controlled trial28 of 
198 brain tumour survivors (including 130 [66%] patients 
with primary brain tumours) at more than 6 months 
after the completion of cranial radiotherapy. Psycho
stimulants, such as methylphenidate and modafinil, are 
also not successful in terms of improved cognitive 
functions. Methylphenidate, which appeared promising 
in a non-randomised study18 of 30 patients with glioma, 
with respect to both cognition and motor functioning, 
did not improve cognitive function in a randomised 
placebo-controlled trial27 of 68 patients with brain 
tumours who were undergoing cranial radiotherapy. 
Additionally, no clear benefit for methylphenidate versus 
modafinil was found in a randomised, open-label, pilot 
study of 24 patients with brain tumours.16 Modafinil, in a 
double-blind, placebo-controlled, crossover trial26 of 
37 patients with primary brain tumours, did not exceed 
the (positive) effects of placebo in terms of cognitive 
functioning. Three randomised studies29–31 assessed the 
ability of cognitive rehabilitation to improve cognitive 
functioning. In one of these studies,30 virtual reality 
training (ie, interactive rehabilitation and exercise 
training with virtual reality) was added to standard 
computer-based cognitive rehabilitation for 19 (50%) of 
38 patients with brain tumours and significantly 
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improved several cognitive outcomes. The largest of 
those studies29 included 140 patients with mainly low-
grade glioma and both cognitive complaints and 
cognitive deficits. Immediate assessment after rehab
ilitation showed a significant and subjective improvement 
in the intervention group and, at 6 months after 
treatment, the intervention group had significantly 
improved attention and verbal memory, as well as 
reduced mental fatigue, compared with the waiting-list 
control group. Younger patients had the most benefit 
from cognitive rehabilitation. Another randomised 
study31 of 58 patients with primary brain tumours showed 
significant improvement in the domains of visual 
attention and verbal memory in the treatment group 
immediately after 4 weeks of cognitive training.

Patient and caregiver needs
Palliative care and care in the end-of-life phase are often 
intertwined, but the care needs of patients with glioma 
and their caregivers vary considerably in the different 
stages of disease. In addition to the physical burdens and 
deficits, the deleterious psychosocial effect of glioma and 
its treatment is profound and affects both patients and 
their caregivers. A recent systematic review82 reported 
that dealing with such changes can be overwhelming for 
both patients and caregivers, resulting in issues such as 
depression, anxiety, and isolation. Research continues to 
focus on describing the experiences of patients and 
caregivers rather than establishing the best methods to 
provide care or information or to develop and trial new 
supportive care interventions.

Patients
Continuous re-evaluation of the patient’s support needs 
and need for information is required because patient 
needs change over time with disease progression.83 A 
strong case exists for multidisciplinary support 
programmes to address patient problems, thus helping 
to reduce their burden.84,85 Standards of care (including 
existential support) might be enhanced by moving 
towards a proactive approach, extending care goals 
beyond medical needs.84 This ongoing support might 
best be served by having one dedicated and central point 
of contact for continuity of communication with a health-
care professional most likely to be the specialist nurse.32

About half of distressed patients with cancer do not 
access psychosocial services, with some individuals 
refusing because they view it as a sign of personal 
weakness.86 Patients with gliomas are often referred to 
these services late in their illness trajectory, with few 
patients participating in end-of-life decisions while they 
are cognitively and communicatively intact.33,83 Early 
referral to palliative care and psychosocial support 
services is therefore essential.32 Low referral to and use of 
psychosocial services might limit the ability of a patient 
to cope with their condition and the changes they 
experience through their disease trajectory.33,34 

Understanding glioma patients’ use of these services, 
along with their physical and psychosocial experiences, is 
crucial to the development of service delivery models that 
help to meet their substantial needs.34,83

Caregivers
Because glioma is a highly disabling disease, substantial 
reliance is placed on the caregiver to support the patient, 
resulting in caregiver stress, anxiety, exhaustion, reduced 
quality of life, and various other negative effects. This 
distress has been reported as being related to the 
changing sense of identity, loss of a relationship with the 
patient (owing to the patient’s personality changes), a 
sense of isolation and guilt, and fears regarding the 
eventual death of the patient (anticipatory grief). Medical 
professionals can mitigate these stresses by including 
the caregiver at medical appointments, requesting their 
feedback, and acknowledging their role.36

Anxiety associated with the future death of the patient 
has been widely reported in the literature, with some 
studies suggesting that this fear is intense and inescapable 
in the context of glioma.87,88 This anxiety can be reduced 
through improving open communication between 
physicians or health-care professionals and caregivers, 
especially when cognitive and personality changes restrict 
the ability of the patient to speak for themselves.36

Caregivers have indicated that they want information 
about how to reduce stress and are interested in 
participating in stress-reduction programmes.89 An 
effective and useful way to provide information to 
caregivers is through the appointment of a specialist 
nurse.90 A randomised trial35 showed that the quality of 
life of caregivers can be maintained and feelings of 
mastery can be enhanced with psychoeducation and 
cognitive behavioural therapy.

Care in the end-of-life phase
Delirium
Most patients with cancer have progressive decline in the 
level of consciousness in the last stage of disease 
(71% experience reduced consciousness in the last 
3 months, and 81–95% in the last week before death).39 
Besides reduced consciousness due to progressive 
tumour growth leading to increased intracranial 
pressure, alterations in consciousness and reduced 
awareness and inattention might be part of the complex 
neuropsychiatric syndrome of delirium. Psychomotor 
subtypes of delirium include hyperactive (10–54% of 
cases), hypoactive (46–49% of cases), and mixed (41% of 
cases) subtypes.39 The underlying causes and risk factors 
of delirium are multifactorial. For example, commonly 
prescribed agents in the palliative care setting, such as 
benzodiazepines, corticosteroids, or opioids, are 
associated with an increased risk of delirium. In patients 
receiving palliative care, delirium represents the third 
most frequent symptom near death and appears in up to 
90% of patients in the dying phase.39,49,91–93 Delirium was 
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described in eight (62%) of 13 patients with glioma, with 
an increasing incidence in the last week before death.86 
Few randomised or open-label trials have investigated 
the use of antipsychotics for in-hospital treatment of 
delirium in patients with cancer or who are terminally ill 
and, in those studies, only a few patients had brain 
tumours.39 Olanzapine, risperidone, aripiprazole, and 
haloperidol were found to be equally effective for the 
treatment of delirium; extrapyramidal symptoms were 
most frequently reported in patients treated with 
haloperidol, whereas sedative effects predominately 
occurred during treatment with olanzapine.37 
A 2017 randomised trial38 of 247 patients in palliative care 
(including 218 [88%] patients with cancer) compared 
risperidone and haloperidol (maximum dose up to 
4 mg/day) with placebo and did not find a benefit for 
pharmacological treatment. Instead, pharmacological 
treatment was associated with significantly increased 
delirium symptom scores and extrapyramidal effects. To 
date, no non-pharmacological trials of delirium treatment 
in patients with cancer or in those who are terminally ill 
have been done. An article39 reviewing the best available 
evidence for treatment of delirium in patients with 
cancer suggested that, in cases of delirium, the 
underlying cause must first be identified and treated.

In two studies, 33 (58%) of 57 patients8 and 13 (45%) 
of 29 patients49 with brain tumours were treated for 
delirium with various psychopharmacological drugs 
(eg, antipsychotics, antidepressants, benzodiazepines). 
Palliative sedation of patients with brain tumours to 
relieve delirium was reported in up to 30% of cases.39 
This treatment option is frequently required for 
refractory delirium during the end-of-life phase.94

Nutrition, hydration, and respiration
In the last weeks or days of life, patients with brain 
tumours often have difficulty swallowing because of 
dysphagia and decreased consciousness. Dysphagia is 
reported as one of the more frequent symptoms in the 
end-of-life phase of patients with brain tumours. 
However, the frequency of dysphagia in these patients 
ranges widely from 10% to 85% and increases towards 
death.4,45 Losing the ability to swallow might induce 
pulmonary aspiration and hamper nutrition, hydration, 
and oral administration of drugs.

The difficulty in swallowing saliva in the oropharynx, 
particularly in terminally ill patients who are unconscious, 
might produce noisy and uncomfortable respiration, both 
during inspiration and expiration, which is called the 
death rattle. These respiratory symptoms have been 
reported in 12–23% of patients with brain tumours in the 
last weeks of life and might severely affect a peaceful 
process of dying, particularly disturbing caregivers and 
the patient’s family.6,48 Treatment to combat this issue 
might involve a change in posture to drain saliva or 
treatment with injectable hyoscine, an anticholinergic 
agent. However, a Cochrane review40 assessing the 

evidence for the effectiveness of interventions used to 
treat the death rattle in terminally ill patients concluded 
that no evidence exists for the benefit of any 
pharmacological intervention, including treatment with 
hyoscine hydrobromide, atropine, hyoscine butylbromide, 
and octreotide. In that same Cochrane review,40  
glycopyrronium significantly reduced the sound of noisy 
breathing compared with hyoscine, although no placebo 
arm was used.

Treatment decisions about nutrition and hydration in 
the end-of-life phase are among the most important and 
ethically relevant issues in patients with brain tumours. 
No study has been done to investigate the effects of 
parenteral nutrition and hydration on terminally ill 
patients with brain tumours. Ethical and legal approaches 
to withdrawal and withholding of nutrition and hydration 
in terminally ill patients vary widely among different 
countries and cultures. However, there is consensus 
about the futility of artificial nutrition and hydration at 
the end of life in comatose patients with glioma.

Advance care planning
Advance care planning is a process by which patients and 
their physicians establish future goals for their care in 
the end-of-life phase, which offers patients the 
opportunity to define their goals and expectations. 
Advance care planning is concerned with, for example, 
preferences related to non-treatment decisions or 
preferred place of death. Advance care planning is most 
effective when it is started in a timely fashion, allowing 
patients, caregivers, and physicians to proactively address 
the challenges together during the course of the disease. 
Advance care planning can lead to an advance directive, 
which is a written statement about a person’s preferences 
regarding future medical decisions.

Advance care planning is particularly important for 
patients with glioma because of their decreased decision-
making capacities due to the presence of cognitive 
impairment, delirium, communication difficulties, loss 
of consciousness, and rapid evolution of neurological 
symptoms. About half of patients with glioma have 
problems understanding treatment situations, choices, 
and risks or benefits soon after diagnosis, and about half 
are unable to participate in decisions about care in the 
last weeks of life.41,42 Even when theoretically competent, 
patients are rarely involved in decisions about their end-
of-life care. Up to 40% of patients with brain tumours 
might not be aware of their prognosis, yet only a minority 
of patients are unwilling to discuss end-of-life care. 
Additionally, only half of physicians and nurses or health-
care workers feel comfortable talking about end of life 
and symptoms with their patients.

Some data are available on advance care planning and 
advance directives specific to patients with glioma, but 
most studies have only small patient numbers. The 
occurrence of advance care planning ranged from 44% 
to 85% of patients in different studies.33,41,86  The presence 
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of advance directives ranged from 0% to 70% in different 
studies.33,95 One study96 found a positive association 
between recorded discussions about prognosis and those 
about life-sustaining treatments and the presence of a 
do-not-resuscitate order.

The effects of advance care planning or advance 
directives in patients with glioma are described in three 
different studies. One study95 found that, for 16 (67%) of 
24 patients who preferred to die at home, the preferred 
place of death was fulfilled. Another study44 reported 
that, in only a minority of patients (20 [10%] of 207 
patients), the decisions made by the physician were not 
in accordance with the preferences of the patients. A 
third study43 showed that decisions related to end of life 
were more often explicitly discussed with patients who 
died with dignity (eg, with fewer communication 
deficits and fewer transitions between health-care 
settings in the end-of-life phase) than with those who 
died without. Furthermore, patients who died with 
dignity more often died at the preferred place of death. 
Outside the context of patients with glioma in particular 
and patients with cancer in general, strong evidence 
exists for the effects of advance care planning. 
A randomised trial97 showed that facilitated advance care 
planning in older patients who were admitted to a 
hospital improved the quality of end-of-life care and 
patient and family satisfaction, and reduced stress, 
anxiety, and depression in surviving relatives. Another 
randomised trial98 of patients with congestive heart 
failure or end-stage renal disease showed that, with 
facilitated advance care planning, most patients received 
the care they desired.

Timely advance care planning seems important for 
most patients with glioma to improve disease 

management. Positive effects for early palliative care 
were found in patients with other cancer types, such as 
improved health-related quality of life, mood, symptom 
control, and satisfaction with care, as well as less 
aggressive care at the end of life.2,3

Organisation of care in the end-of-life phase
The availability of palliative care services varies greatly 
within and between countries and, consequently, the 
place of death of patients with brain tumours also varies. 
One cohort study44 showed that many patients prefer to 
die at home (64 [78%] of 82 patients in the Netherlands, 
36 [69%] of 52 patients in the UK, and 31 [46%] of 
68 patients in Austria), although the actual place of death 
differed for 23 (33%) of 69 patients in the Netherlands, 
21 (44%) of 48 patients in Austria, and 27 (61%) of 
44 patients in the UK. In the Netherlands, 50 (60%) 
of 83 patients died at home compared to 26 (37%) of 
71 patients in Austria and 15 (29%) of 51 patients in the 
UK. In Austria, a large proportion of  patients died in a 
hospital (29 [41%] of 71 patients), whereas many patients 
(21 [41%] of 51 patients) in the UK died in a hospice. 
Moreover, place of death was found to be independently 
associated with good quality of care, as was effective 
symptom control, and satisfaction with the type of 
information received.44

Factors associated with a low probability of dying at 
home included repeated admission to the emergency 
room, prolonged duration as a hospital inpatient, low 
involvement of general practitioners and few home visits, 
and accessibility of acute care beds.

Physical and cognitive dysfunctions in patients with 
brain tumours, with changes in behaviour and 
impairment in communication, might affect dignity and 
expose patients and relatives to stress43,99 and can 
influence the organisation of care, such as place of care, 
place of death, and decisions about end of life. Dying 
with dignity was significantly correlated with the absence 
of communication deficits, good communication with 
physicians, fewer transitions between health-care 
settings, and dying at the preferred place of death.43 
Reasons for admission to hospital more frequently 
include social issues and neurological and cognitive 
deficits for patients with brain tumours than for other 
patients in need of palliative care.100 Generally, patients 
are only referred to palliative care services in the last 
stage of disease. However, an earlier and integrative 
approach was found to have a positive effect on the 
quality of end of life and was recommended by several 
studies.43,99

Conclusions
For patients with glioma, and for patients with cancer in 
general, palliative care is not confined to the end-of-life 
phase, but covers the entire disease trajectory from 
diagnosis and initial tumour treatment until death. With 
this concept in mind, we did a systematic literature 

Search strategy and selection criteria

A systematic literature search was done in the e-resources 
PubMed, Embase, CINAHL, PsychINFO, the Cochrane Library, 
Web of Science, Academic Search Premier, and ScienceDirect 
up to Jan 25, 2016. The search strategy consisted of a 
combination of two search strings: one relating to the three 
main areas of palliative care, and one relating to glioma. The 
full search strategy for PubMed is provided in the appendix. 
After screening of all retrieved titles and abstracts, the full 
texts of potentially relevant articles were checked for 
eligibility. Any uncertainty about the relevance of a specific 
study was resolved by consensus. Additionally, several 
relevant studies that were not identified by the literature 
search, but known to members of the task force, were added. 
Studies were included if they were original studies involving 
patients with glioma or brain tumours (n≥10 or ≥25% of the 
total study population); if they described symptom 
management, the palliative care needs of patients and 
caregivers, or care in the end-of-life phase; and if the full text 
was available in either English, German, French, or Dutch.

See Online for appendix
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review for development of palliative care guidelines for 
adult patients with glioma. To guide clinicians managing 
adult patients with glioma, we supplemented the best 
available, but clearly limited, evidence for palliative care 
in patients with glioma—in the areas of symptom 
management, patient and caregiver needs, and care in 
the end-of-life phase—with either evidence from studies 
of patients with systemic cancer or expert opinion.

Although studies of other diseases, such as systemic 
cancer or progressive neurological diseases, might give 
further guidance for palliative care in adult patients with 
glioma, the specific symptoms and needs of patients with 
glioma and their families require more clinical studies of 
palliative care. Areas of palliative care that deserve 
attention for research are fatigue, disorders of behaviour 
and mood, interventions for the needs of caregivers, and 
timing of advance care planning. An active palliative care 
culture within the neuro-oncological community, as well 
as collaborative research networks, facilitated by 
organisations such as EANO, the Society for Neuro-
Oncology, the Asian Society for Neuro-Oncology, and the 
World Federation of Neuro-Oncology Societies, should 
further enhance the quality of palliative care for patients 
with glioma and their families.
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