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Palliative care in patients with glioblastoma: A systematic review
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Abstract. The present study aimed to systematically review
and analyze the available literature on patients with glioblas-
toma (GBM) receiving palliative care. A systemic literature
review was thus conducted searching for patients with GBM
receiving palliative care using the following databases:
PubMed, Scopus, Wiley and Web of Science. All articles
relevant to the review were included, covering all age groups
and types of palliative care used in all settings, and there was
no time limit. A total of 234 studies were obtained from the
search that matched the objectives of the review. A total of
19 articles were included, ranging from 1998 to 2022, with a
total number of 7,392 patients. Supportive treatment was one
approach to palliative and end-of-life care in patients with
GBM,; other approaches included chemotherapy, surgery and
radiotherapy. The location of the mortality of patients with
GBM differed between hospitals and health institutes, homes
and hospice care. Out of 19 studies included, 10 of these
reported hospitals to be the place of mortality. Patients with
GBM have a poor prognosis, with a poor survival rate, even
with the optimal treatment available. Moreover, multiple signs
and symptoms can burden the end-of-life of patients and their
families. Palliative care in these patients aims to relieve the
burden of end-of-life care and improve the quality of life of the
patients and their families.

Introduction

Primary brain tumors comprise a heterogeneous group of
neoplasms, with different outcomes, with patients requiring
different management strategies. These tumors can range
from pilocytic astrocytomas, a very uncommon, non-invasive

Correspondence to: Dr Tariq Al-Saadi, Department of
Neurosurgery, Khoula Hospital, Al Alam Street, Wataiyah,
Muscat 113, Sultanate of Oman
E-mail: t.dhiyab@hotmail.com

Key words: glioblastoma, grade 4 glioma, palliative care,
conservative, non-surgical, comfort care, management, palliative
radiotherapy, palliative chemotherapy, end-of-life

curable tumor, to glioblastoma (GBM), which is associated
with more invasive and aggressive behaviors (1).

GBM is the most common primary brain tumor among
adults. It is associated with a median survival rate of
16-21 months and a 10-year survival of <1% (1-5). GBM
accounts for 45.6% of all primary brain malignancies. The
incidence rate of GBM is 3.19 among 100,000 individuals from
different age groups with a median age of 64 years; however, it
can occur at any age (6).

In general, GBM is associated with a very poor prognosis.
However, several parameters associated with improved
outcomes include an age <50 years, a non-eloquent tumor
location, a Karnofsky performance status (KPS) score =70 and
the maximal extent of tumor resection (7,8).

The treatment of patients with GBM includes maximal
surgical resection with adjuvant radiotherapy. The inclusion
of nitrosoureas has exhibited benefits in addition to the stan-
dard treatment; however, this has only been demonstrated in
multivariant and randomized comparison studies (7,9). The
use of adjuvant temozolomide was previously investigated in
a randomized phase III, EORTCNCIC trials along with stan-
dard surgical resection and radiotherapy; its use was found to
be associated with an improved overall survival rate of 14.6
compared to 12.1 months with standard treatment with radio-
therapy (10,11). Temozolomide was approved in 2005, and since
then, it has been the standard chemotherapeutic treatment for
GBM for six 6 cycles following radiotherapy (12).

GBMs have a high recurrence rate even in cases in which
they have been discovered at an early stage and treated
completely. The median recurrence time is 9.5 months, with
an overall survival rate of 30 months (13). The treatment of
recurrent or progressive GBMs can include supportive care,
as decided by the treating physician. On the other hand,
tumor-specific multidisciplinary boards are another approach
for treating patients with GBM; the use of these has been
shown to be associated with a 12-month survival rate of 32.5%
compared to 11.3% in the group with supportive treatment (14).

A previous meta-analysis investigated palliative care
intervention in adults with terminal illnesses and diseases,
including oncology. The quality of life (QOL) of patients was
assessed in 24 studies, including 4,576 patients; 12 (50%)
studies evaluated the association between QOL and pallia-
tive care intervention and reported a statistically significant
improvement in QOL and symptoms burden (15).
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When assessing the end-of-life in a patient with GBM, a
decreased level of consciousness, a change in mental status,
fever, seizures and dysphagia have been shown to have the most
marked clinical burden as the disease progresses. Moreover,
this provides the basis for care in these terminal care cases to
include anticonvulsants, steroids and gastric protection, such
as non-steroidal anti-inflammatory drugs (16,17).

Other modalities of palliative care are short-course radio-
therapy, which has been shown to be beneficial in patients
with a KPS score <50, along with the optimal supportive and
palliative care, including the use of corticosteroids (18). The
use of mifepristone, a progesterone receptor antagonist, has
also been suggested for palliative care therapy in patients with
advanced-stage brain tumors, including GBM, as it exhibits
good penetration through the blood-brain barrier (19).

The American Society of Clinical Oncology (ASCO)
Clinical Practice Guidelines recommend the addition of
palliative care in patients with advanced-stage cancer (20).
Specifically, patients with GBM suffer from progressive
neurological diseases that affect their QOL along with
their decision-making capacity; of note, ~50% of patients
with primary malignant brain tumors have compromised
medical decision-making at the time of diagnosis due
to cognitive impairment, behavioral changes and poor
communication abilities (21). Therefore, advanced care
planning (ACP) has evolved to facilitate the communication
of goals and preferences regarding future medical care, and
it is considered crucial in patients with GBM. It not only
includes the treatment design and a proxy decision maker,
but also extends to involve open communications between
the patient, proxy, decision-makers and care providers to
discuss the preferences for future medical care, including
palliative care options (22).

ACP can be utilized to improve the quality of communi-
cations between patients and healthcare providers and may
reduce unwanted interventions and admissions. In addition, it
enhances the use of palliative care, which increases the satis-
faction and QOL of both patients and relatives (22,23).

Therefore, the present study aimed to systematically
review and analyze the available literature on patients with
GBM receiving palliative care.

Data and methods

Literature search strategy. The present study aimed to system-
atically review and analyze the available literature on patients
with GBM receiving palliative care. The PubMed, Scopus,
Wiley and Web of Science databases were searched by three
authors (AMAG, SAB and AMAA) to gather the available
literature using the following key words: ‘Glioblastoma’,
‘GBM’, ‘Grade 4 glioma’, ‘Palliative care’, ‘Conservative’,
‘Non-surgical’, ‘Comfort care’, ‘Management’, ‘Palliative
Radiotherapy’, ‘Palliative Chemotherapy’ and ‘End of life’.

Study selection, inclusion and exclusion criteria. Studies were
selected using a systematic review following the Preferred
Reporting Items for Systematic Reviews and Meta-Analysis
(PRISMA) guidelines. All articles relevant to the topic of the
review were included, covering patients of all age groups, and
all types of palliative care used, in all settings and there was

no time limit; however, articles that were not published in the
English language were excluded from the systematic review.

Data extraction and analysis. After applying the inclusion
and exclusion criteria, AMAG, SAB and AMAA screened
the titles and abstracts of possible eligible studies. Moreover,
the three authors examined the key features from the eligible
studies, extracting the aims, treatments and palliative care
applied, as well as the outcomes, place of mortality (either at a
health institute or at home), and the recommendation from the
authors of that study. In addition, the three authors examined
the year of publication, and the country where the study was
conducted.

Results

Study selection, including and exclusion criteria. In the
present systematic review, the three authors were allocated to
investigate four databases, obtaining a total of 234 studies that
matched the objectives of the review. Moreover, 112 studies
were excluded as they were duplicates. After reviewing these
articles, 72 studies were removed as they did not match the
aim of the review. After applying the inclusion and exclusion
criteria, a total of 50 articles were included; however, of these,
three articles were excluded as they were non-English studies,
the full article could not be accessed in nine articles and 16
articles were not relevant to the study question. In addition,
three studies were identified as copies or duplicates, having
been retrieved from the searches conducted independently
by the three different authors and were removed. Eventually,
a total of 19 articles were included in the present systematic
review (Fig. 1).

Quality assessment and geographical distribution. In the
present systematic review, 19 articles were included, with
publication years ranging between 1998 and 2022, with a
total of 7,392 patients (Fig. 2). Of note, two of these articles
were case reports (19,24). The majority of the included
articles were retrospective analyses (10 articles out of 19
articles) (14,18,25-32). A total of four articles were prospective
studies (16,33-35), two articles were systematic reviews (17,36)
and one article was a randomized clinical trial (37) (Table I).
The present systematic review included articles conducted
in a variety of countries (Table II); the majority of articles
were from the USA (17,19,25,28,29,35,36), and the remaining
articles were from Germany (14,18,33,37), Austria (16,32),
Australia (26,30), Poland (31), Italy (34), Ireland (27), and one
study published by authors from different nationalities (24).

Palliative care. From each included study, different aspects
were evaluated, including the primary treatment administered
if applicable, the palliative care treatment introduced, whether
the study examined inpatients, outpatients, or both, and the
outcomes derived from each intervention. The median survival
rate was evaluated, and the recommendation was provided by
the authors. In the included studies, different palliative care
therapies were used as adjuvants with the primary treatment,
targeting various aspects of palliative care (Table III).
Supportive treatment was one approach to palliative and
end-of-life care in patients with GBM, as Pompili et al (34)
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Figure 1. Preferred Reporting Items for Systematic Review and Meta-Analysis (PRISMA) flow chart. A total of 234 studies were obtained; 122 studies removed
as they were duplicates. After excluding non-English studies, incomplete articles, 19 articles were included.

aimed to identify home palliative care and end-of-life issues
in patients with GBM. They found that midazolam was neces-
sary in 11% of cases to achieve good control of symptoms,
such as delirium, agitation and refractory seizures. In addi-
tion, phenobarbital was the drug of choice for severe seizures,
which occurred in 30% of cases (34).

Moreover, the use of phenobarbital was assessed by
Senderovich er al (24), in an end-of-life setting; its use was
found to reduce complications associated with end-of-life care
and improve the quality of remaining life (24).

Kuchinad ef al (29) conducted a retrospective analysis
on the management of patients with GBM, focusing on
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Figure 2. The publication year of the included articles in the present study. Over a wide range of years (1998-2022), the highest number of publications (n=4)
were in 2014. Additionally, the least number of publications were found in 1998, 2013, 2016 and 2022.

end-of-life care practices at an academic center. Their study
primarily evaluated the use of chemotherapy as the main
treatment approach for patients with GBM, without exploring
palliative interventions. By comparing service utilization to
national quality care guidelines, the researchers identified
gaps in documentation related to palliative care and end-of-life
planning. Their findings suggested that improving these
aspects could enhance the overall quality of care provided to
patients with GBM (29).

In patients receiving the full course of treatment, including
surgery, chemotherapy and radiotherapy, multiple palliative care
interventions were used to improve the quality of life of these
patients. Among such studies, Oberndorfer et al (32) focused
on symptomatic management, including antiepileptic drugs
(AEDs), steroids and analgesia, physiotherapy, and occupational
therapy in end-of-life patients. They classified the end-of-life
into phases, from phase 1 to 3. These interventions were asso-
ciated with symptomatic improvement in end-of-life patients,
particularly when introduced via the non-oral route, given that
the majority of patients developed dysphagia at this stage (32).

Lin et al (26) investigated steroids, AEDs, benzodiazepines
and allied health involvement. They found that early palliative
care resulted in a significant improvement in pain, somnolence,
symptoms and distress score; they recommended the initiation
of palliative care not only with medication treatment, but also
with rehabilitation, along with psychosocial support (26).

Stavrinou et al (14) compared supportive care and
second-line, tumor-focused treatment at first progression in
two different groups. They found that second-line treatment,
which is tumor-focused, is more effective in terms of outcomes
and in terms of overall survival (14).

Apart from supportive care, Ziobro et al (31) examined the
effects of palliative treatment with temozolomide in patients

with high-grade gliomas. They found this treatment to be
beneficial in 49% of patients in the study group (31).

Overall, standardizing guidelines for end-of-life care in
patients with GBM was suggested by Thier et al (16), when
they studied the symptoms and signs in the last 10 days prior
to mortality, and how these could affect the health and care of
patients (16).

In studies using radiotherapy and surgery as the primary
treatment for GBM, Witteler er al (18) used radiotherapy as
a palliative care treatment and found that it increased the
survival rate, and that it was a reasonable option for patients
with a limited prognosis. On the other hand, Reimer et al (33)
used laser-induced thermotherapy (LITT) and found that inter-
ventional MRI controlled LITT and that it provided potential
treatment benefits; MRI provides excellent topographic
accuracy due to its capability for soft tissue contrast with high
specific resolution and functional aspects (33).

Location of mortality. The location of mortality of patients
with GBM differs between hospitals and health institutes,
homes and hospice care. Out of the 19 studies included in the
present systematic review, 10 studies reported hospitals as the
place of mortality (Table IV) (16,17,24,26,28-30,32,34,36).
Wu et al (36) performed a systematic review of palliative
care service utilization and advance care planning. They
demonstrated that the location of mortality was mentioned in
only six out of the 16 studies included, and they similarly found
that mortality in health care institutes was the most common
compared to other locations, reaching up to 78% (36).
Mortality at home was reported in seven studies, with the
numbers of patients varying from 12 to 53% (17,19,28-30,34,36).
On the other hand, hospice care was the least mentioned among
the included studies as the site of mortality (28,29,34,48).
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Table I. Quality assessment of the included studies.

Article Authors, year of Level of

no. publication Type of study evidence Sample (Refs.)

1 Senderovich et al, 2022  Case report 4 n=1, phenobarbital 24)

2 Witteler et al, 2021 Retrospective analysis 3b n=31, radiotherapy (18)

3 Wu et al, 2021 Systematic review la NA 36)

4 Harrison et al, 2021 Retrospective cohort 3b n=132,NA (25)

study

5 Lin et al, 2020 Retrospective analysis 3b n=50, medications: Steroids, anti-epileptic (26)
drugs, Benzodiazepines..... Allied health
involvement: Physiotherapy, occupational
therapy, social work, speech pathology,
pastoral care

6 Kim et al, 2020 Prospective study 2b n=294,NA 35)

7 Golla et al, 2020 Randomized clinical 1b n=214, Interventional group [proactive early 37

trial integration of palliative care (EPIC) on a
monthly basis], control group (receiving
treatment according to international standards
and additional, regular assessment of quality
of life)

8 Glynn et al, 2019 Retrospective analysis 3b n=104 radiotherapy (hypofractionated 27)
palliative radiotherapy)

9 Stavrinou e et al,2018  Retrospective analysis 3b n=259, glioblastoma was treated with 14)
maximal safe resection followed by adjuvant
radiotherapy + post-operative chemotherapy
(6 cycles of temozolomide), then palliative
care with supportive treatment

10 Hemminger et al, 2017  Retrospective analysis 3b n=117, chemotherapy (28)
11 Kuchinad et al, 2017 Retrospective analysis 3b n=100, chemotherapy (29)
12 Thier et al, 2016 Prospective study 2b n=57, non-steroidal anti-inflammatory drugs, (16)
anticonvulsants and steroids
13 Check et al, 2014 Case report 4 n=1, mifepristone (19)
14 Sundararajan et al, Retrospective cohort 3b n=678, palliative care consult, palliative care (30)
2014 study bed, social work, physiotherapy, occupational
therapy, speech pathology, psychology,
rehabilitation bed
15 Pompili et al, 2014 Prospective study 2b n=197, 122 of which with GBM, sedation (34)
with midazolam, intramuscular phenobarbital
for seizure, hydration, tube feeding
16 Walbert and Systematic literature la NA, interventions include hydration, urinary an
Khan, 2014 review catheterization, steroids, antiepileptic drugs,
oxygen insufflation, tube feeding and
palliative sedation
17 Ziobro et al, 2008 Retrospective analysis 3b n=5,124 palliative treatment with 3D
temozolomide
18 Oberndorfer et al, 2008  Retrospective analysis 3b n=29, the majority of patients were on (32)
antiepileptic drugs (AEDs), steroids, and
analgesics.
19 Reimer et al, 1998 Prospective study 2b n=4, laser-induced thermotherapy (33)

Study type and level of evidence were categorized using the Oxford Centre for Evidence-Based Medicine (CEBM) Levels of Evidence.
Levels range from 1la (systematic reviews of RCTs) to 4 (case series and case reports): la, systematic review of RCTs; 1b, individual RCT;
2b, prospective cohort study; 3b, retrospective cohort or case-control study; 4, case report or case series study. NA, not available in the study;
GBM, glioblastoma.
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Table II. Geographical distribution of the included studies.

Article no. Authors: Study title Country (Refs.)
1 Senderovich et al: Evading Seizures: Phenobarbital Reintroduced as a Published online (24)
Multifunctional Approach to End-of-Life Care. (Author nationalities:
Canada, Ireland,
Anguilla)
2 Witteler et al: Palliative radiotherapy of primary glioblastoma. Germany (18)
3 Stavrinou et al: Survival effects of a strategy favoring second-line multimodal =~ Germany (14)
treatment compared to supportive care in glioblastoma patients at first
progression.
4 Hemminger et al: Palliative and end-of-life care in glioblastoma: Defining USA (28)
and measuring opportunities to improve care.
5 Kuchinad et al: End of life care for glioblastoma patients at a large academic USA (29)
cancer center.
6 Thier et al: The Last 10 Days of Patients With Glioblastoma: Assessment Austria (16)
of Clinical Signs and Symptoms as well as Treatment.
7 Check et al: Evidence that mifepristone, a progesterone receptor antagonist, USA (19)
can cross the blood brain barrier and provide palliative benefits for
glioblastoma multiforme grade IV.
8 Sundararajan et al: Mapping the patterns of care, the receipt of palliative Australia (30)
care and the site of death for patients with malignant glioma.
9 Lin et al: Inpatient palliative care consultation for patients with glioblastoma Australia (26)
in a tertiary hospital.
10 Ziobro et al: Effects of palliative treatment with temozolomide in patients Poland 3D
with high-grade gliomas.
11 Oberndorfer et al: The end-of-life hospital setting in patients with Austria 32)
glioblastoma.
12 Reimer et al: MR-monitored LITT as a palliative concept in patients with Germany 33)
high grade gliomas: Preliminary clinical experience.
13 Wau et al: Palliative Care Service Utilization and Advance Care Planning USA (36)
for Adult Glioblastoma Patients: A Systematic Review.
14 Kim et al: Utilizing a Palliative Care Screening Tool in Patients With USA 35)
Glioblastoma.
15 Golla et al: Effect of early palliative care for patients with glioblastoma Germany 37
(EPCOG): a randomised phase III clinical trial protocol.
16 Pompili et al: Home palliative care and end of life issues in glioblastoma Italy (34)
multiforme: results and comments from a homogeneous cohort of patients.
17 Walbert and Khan: End-of-life symptoms and care in patients with primary USA a7
malignant brain tumors: A systematic literature review.
18 Glynn et al: Glioblastoma Multiforme in the over 70's: ‘To treat or not to Ireland 27)
treat with radiotherapy?’.
19 Harrison et al: Aggressiveness of care at end of life in patients with USA (25)

high-grade glioma.

Wu et al (36) found that the mortality rate in this setting
ranged from 12to 64%. However, Sundararajan et al (30) found
that this rate was 49%.

Discussion
The present study reviewed and systematically analyzed the

available literature on patients with GBM receiving palliative
care. GBM is considered to be the most common type of brain

tumor in adults. It accounts for 45.6% of all brain tumors (1-5).
It is generally associated with a very poor prognosis, as well as
with a high recurrence rate (7,8,13). The treatment of patients
with GBM includes maximal surgical resection with adjuvant
radiotherapy (7,9).

Other modalities of treatment include supportive care
as decided upon by the treating physician; however, other
researchers advocate for tumor-specific multidisciplinary
approaches to plan the treatment (14). Palliative care is currently
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Table I'V. Location of mortality reported in the included studies.

Location of Percentage of No. of
mortality mortality studies
Home 33.33 7
Hospital 57.14 10
Hospice 19.05 4
NM 42.86 9

The different locations of the mortality of patients with glioblastoma
receiving palliative care. The hospital was the most commonly
reported place of mortality (57.14%), while the least reported place
of mortality was a hospice (19.05%). A total of 7 studies (33.33%)
reported that their patients succumbed in their own home. However,
9 (47.86%) studies did not mention the location of mortality of their
patients. NM, not mentioned.

recommended by the ASCO Clinical Practice Guidelines to be
considered when treating patients with GBM (20).

A variety of studies investigating the management and
palliative care of patients with GBM have been published.
The present systematic review included publications over
a wide range of years, from 1998 to 2022. It was found that
2014 accounted for the highest number of publications, which
included four publications, followed by 2021 (Fig. 2). However,
Wau et al (36) demonstrated that 2014, 2017 and 2018 were
the years with the highest number of publications. Moreover,
Ironside ef al (38) found that 2012 was the year with the highest
number of publications.

Mean survival age. As GBM is a disease that is associated
with a poor prognosis, improving the QOL and prolonging
the life expectancy of patients is the main aim of palliative
care, not only for patients but also for their families (39). The
total number of patients who were diagnosed with grade 4
GBM between 2004 and 2017 and received palliative care
was 2,803 (40). Compared to the results of the present study,
the total number of patients who received palliative care was
1,630, and this was expected, as some of the selected articles
did not mention the exact number of patients who received
palliative care from GBM. In terms of the ability to carry
out daily activities, the studies have a KPS >50% with vari-
able modalities of palliative care. Specifically, patients who
received radiotherapy had a KPS score >60%, which is consis-
tent in comparison with other studies that reported patients
who received radiotherapy had a KPS score >60% (38).

Palliative care in GBM. In the present systematic review,
the median survival rate reached 14 months, which was
consistent with a recently published retrospective study by
Mohammed et al (41). Providing the optimal treatment when
dealing with patients who require palliative care is critical; it
is highly recommended to establish a specific and well-struc-
tured palliative care guideline for patients with GBM (16,32).
Moreover, further research is warranted to define appropriate
symptom management for those patients, which will be also
helpful in the process of establishing GBM palliative care
guidelines (17,34,42). Making these guidelines universal will

ensure the right of patients to receive all and appropriate
methods of palliative care and participation from multiple
specialties recommended to target and deliver the optimal
options for the patient (34).

Location of mortality. The location of mortality for patients
with GBM varies across hospitals, homes and hospice care. Out
of the 19 studies included in the present systematic review, 10
of these reported the hospital as the place of mortality (16,17,2
4,26,28-30,32,34,36). This may be explained by the late hospi-
talization, particularly in intensive care, which has resulted in
mortality in acute hospital care (43). Wu et al (36) performed
a systematic review of palliative care service utilization and
advance care planning, and demonstrated that the location of
mortality was mentioned in only six out of 16 studies included;
they similarly found that mortality in health care institutes was
the most common compared to other places, reaching up to
78% (36).

However, Sundararajan et al (30) performed a retrospec-
tive study and found that 25% of the patients died in an acute
hospital bed. Thus, the majority of the patients prefer to die at
home, as shown by Barbaro er al (43). Moreover, home deaths
were reported to range from 12 to 53.1% (17,19,28-30,34,36),
which is less than the number reported by Wu et al (36) in
their review.

As regards hospice care, the analysis revealed this to be
the least common site of mortality (17,29,30,34). Wu et al (36)
found that the mortality rate in this setting ranged from 12 to
64%. However, Sundararajan et al (30) found that this rate to
be 49%.

Limitations and future implications. The present systematic
review was not without any limitations. Moreover, with such
a prolonged study period, limited studies were found focusing
on palliative care at the end-of-life for patients of GBM. In
addition, end-of-life care can be challenging, and subjective
measures will be limited to assess the needs of patients, and the
outcomes of such an intervention, which will limit the study
outcome.

In conclusion, patients with GBM have a poor prognosis
and a poor survival rate, even with the optimal treatment
available. Moreover, multiple signs and symptoms can have a
tremendous burden on the end of life of patients and their fami-
lies. Palliative care in these patients aims to relieve the burden
of end-of-life care and improve the quality of life for them and
their families. Different palliative care options were studied
that led to the effective relief of patient symptoms, including
symptomatic treatment, the involvement of other services,
such as physiotherapy and some medications targeting each
symptom and radiotherapy. Overall, the early planning and
involvement of these services are critical and have a notable
impact on the end-of-life of patients.
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