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Abstract
Background The median survival of glioblastoma is 12–
14 months with less than 10% of patients surviving at least
2 years from diagnosis. Patients diagnosed with glioblastoma
face poor prognosis, significant symptom burden, and high care
needs. The aim of this study is to undertake a literature review
to document the issues encountered by long-term survivors of
glioblastoma, a small but important subset of patients.
Methods MEDLINE, PsychInfo, and EMBASEwere searched
with core concepts: (1) glioblastoma, (2) survivor, and (3) terms
pertaining to survivorship issues. A thematic analysis was un-
dertaken of the three included studies.
Results Long-term survivors of glioblastoma encounter neuro-
logic deficits, impairment in cognition, psychological distress,
reduced social function, and future uncertainty. These issues
result in the inability to return to work and financial difficulties.
Independence in activities of daily living, working memory,
and overall quality of life appears to be preserved.
Conclusions Long-term survivors of glioblastoma continue to
have significant symptom burden and care needs. There is cur-
rently a paucity of literature surrounding this topic. Further
research is required to accurately describe these issues in order
for improved supportive care to be implemented in the commu-
nity and the outpatient setting.
Implications for Cancer Survivors Understanding the issues
faced by long-term survivor of glioblastoma will provide

insight into the care needs of patients as well as support net-
works required for patients and their carers.

Keywords Glioblastoma . Survivor . Quality of life

Introduction

Glioblastoma is the most common primary brain tumor in
adults, with incidence increasing by 3% per year [1].
Historically, treatment with radiotherapy alone following sur-
gery resulted in dismal 3- and 5-year survival rates of 4.4 and
1.9%, respectively [2].

In 2005, the National Cancer Institute of Canada and
European Organization for Research and Treatment of Cancer
published seminal results showing an improvement in overall
survival with the addition of concurrent oral temozolomide to
standard radiotherapy [3]. This resulted in temozolomide being
approved by the Food and Drug Administration and subse-
quently other drug regulatory authorities around the world, as
well as establishing combined therapy as standard treatment for
this condition (Stupp protocol). After a median of 5 years fol-
low-up, chemoradiation resulted in a 3-year survival of 16%
and 5-year survival of 9.8% [2]. The prospect of longer term
survival was now a small but distinct possibility.

Long-term survivors (LTS) of glioblastoma have been de-
fined as patients alive 18 months to 5 years following diagnosis
[4, 5], without clear consensus on an appropriate definition. The
Central Brain Tumor Registry of the United States (CBTRUS)
suggested that 4.7% of all patients diagnosed with glioblastoma
survive longer than 5 years [6]. This is in line with previously
published population studies [7].

Functional independence and neurocognitive ability are
significant predictors of quality of life for patients with brain
tumors [8, 9]. Many patients diagnosed with brain tumors
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develop impairment in neurocognition, which results in be-
havioral, emotional, and cognitive difficulties [10]. This dete-
riorates over time and may eventually compromise their abil-
ity to be independent [11]. In addition, psychological well-
being can adversely affect a patient’s cognitive and functional
ability, as well as their quality of life, and may be both under-
recognized and under-treated in LTS.

There is a growing body of information regarding the func-
tional independence, psychological well-being, and
neurocognitive function of patients with lower-grade gliomas.
However, there remains little information about the issues
encountered by LTS of glioblastoma during survivorship.
With the advent of improved surgical and radiotherapy tech-
niques and the discovery of immunomodulatory agents, LTS
of glioblastoma are likely to be a growing cohort. As patients
live longer, their ability to function independently, and as a
part of society, becomes increasingly important.

The aims of this review was to examine the current literature
regarding the survivorship issues encountered by LTS of glio-
blastoma, with a view to understanding the care needs and
supports required by these patients. By understanding the cur-
rent knowledge, gaps will be identified to direct future research.

Method

Research question

What issues are experienced by long-term survivors of
glioblastoma?

Search strategy

A search strategy was developed using a systematic approach
to identify studies with terms relating to (1) glioblastoma and
(2) survivor. Further search terms relating to an aspect of sur-
vivorship (quality of life, neurologic, cognitive, physical, de-
pression, distress, etc.) were also added. The search was car-
ried out in May 2016 and focused on studies published in the
last 30 years (1 May 1986–1 May 2016).

Searches were conducted in three databases (Medline,
PsychInfo, EMBASE). Search terms were applied to Bkey
word,^ Btitle,^ and Babstract^ and were chosen individually
for each database according to their system of indexing. Hand
searches of citations and reference lists of articles identified
from this search strategy supplemented the electronic search.
Searchwas completed independently by two authors (LG, AD).

Study selection

All articles identified by the search strategy were assessed for
eligibility as outlined in Fig. 1. The following inclusion
criteria were used: adult patients diagnosed with glioblastoma

(gliomaWHO grade IV) who survivedmore than 2 years from
diagnosis. Given the lack of consensus on a definition of
Blong-term survivor,^ patients who had survived more than
2 years from diagnosis were used as this is twice the median
survival for patients with glioblastoma and corresponds
with a halving of the cumulative relative survival rate [12].
Qualitative, quantitative, and mixed methodology studies
were included with endpoints relating to survivorship such
as physical function, neurocognitive function, psychological
function, and quality of life.

Studies were excluded if the primary focus was on molec-
ular characteristics, prognostication, or cell biology. Case re-
ports and case series were also excluded.

Figure 2 illustrates the search process for this review.
Articles were identified as per the search strategy and screened
by title and abstract for survivorship endpoints and definition
of long-term survivor. Remaining articles or those unclear
from the abstract review underwent full text review to assess
quality of data and survivorship endpoints. Duplicates were
removed.

Fig. 1 Inclusion and exclusion criteria

Fig. 2 Search strategy for review
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Data extraction and analysis

Preliminary synthesis was performed by tabulating the specif-
ic details of the included studies, such as population, study
design, outcomes, and conclusions. Data extraction and syn-
thesis were thematic. Themes were identified and extracted to
form a comprehensive picture of survivorship issues encoun-
tered by long-term survivors of glioblastoma. This allowed
conclusions to be drawn based on common elements across
otherwise heterogeneous studies. A narrative summary tech-
nique was used to aid interpretation of study results.

Results

There were just three studies identified that provided insights
into the survivorship issues faced by long-term survivors of
glioblastoma (Table 1). These were all quantitative studies and
involved a total of 66 patients across all the studies, surviving
a minimum of 3 years. Median survival was not consistently
reported and majority of patients were alive at the time each
article reported. Outcomes were tested at a single time point

with no follow-up. All patients underwent surgery; however,
further oncological treatment varied amongst the studies. The
themes emerging from this literature could be broadly under-
stood within the following categories: functional indepen-
dence, neurocognitive function, psychological well-being,
and patient reported quality of life (Table 2).

Functional independence

All three studies examined the neurologic function and func-
tional independence of long-term survivors of glioblastoma.

Significant neurologic deficits were reported in up to 85%
of patients [13]. This ranged from a reduction in manual dex-
terity to hemiparesis [13, 15]. Impairments in communication
were present in 30%, mainly verbal fluency and dysphasia
[15]. Neurologic deficits appeared to influence a patient’s abil-
ity to remain functionally independent. This is supported by a
reduction in performance status over time, particularly with
relapses [5, 13], and at least 35% of patients required some
assistance with activities of daily living [13, 15].

The ability to maintain employment is also a key compo-
nent in functional independence. Less than 30% of patients

Table 1 Analysis of studies identified for review

Paper Population Study design Outcomes Conclusions

Steinbach et al. [5]
Surviving glioblastoma for more

than 5 years: the patient’s
perspective

Neurology (2006)

Sample:
10 patients surviving more than

5 years since diagnosis (median
survival not specified)

Grade: glioblastoma
Location: Germany

Quantitative
Cross-sectional

Neurocognitive
function

Psychosocial
function

Patient reported
quality of life

Depression/anxiety present in 30%
Cognitive deficits present in all with

impairment of attention, construction,
and arithmetic most common

Memory preserved
Good quality of life perceived, however

reductions in role and physical
functioning

70% neurologic deficit (mild-moderate in
40%, severe in 30%)

60% unable to work

Hottinger et al. [13]
Neurological outcome of

long-term glioblastoma
survivors

Journal of Neurooncology (2009)

Sample:
39 patients surviving at least

3 years from diagnosis (median
survival 9.2 years)

Grade: primary glioblastoma
Location: USA

Quantitative
Retrospective

case review

Disease control
Neurocognitive

function
Treatment-related

toxicity
Patient reported

symptom
burden

Continuous remission in 31%
Neurologic disability present in 85%
20% wheelchair bound
38% with cognitive deficits
Nearly 50% require at least some

assistance in activities of daily living
43% unemployed
Clinically significant treatment-related

complications in 46%

Flechl et al. [14]
Neurocognitive and

sociodemographic functioning
of glioblastoma long-term
survivors

Journal of Neurooncology (2012)

Sample:
17 patients surviving at least

3 years (median survival not
specified)

Grade: primary glioblastoma
Place: Austria

Quantitative
Cross-sectional

Patient reported
quality of life

Neurocognitive
function

Psychosocial
function

Symptom burden

Nearly 50% reported moderate-severe
impairment in cognitive function

Psychological distress reported by 35%
Global quality of life was unaffected but

cognition and social functioning
reduced

Fatigue, financial difficulties, and future
uncertainty were common

Manual dexterity was impaired in nearly
half of patients

35% required at least some assistance in
activities of daily living
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returned to work following diagnosis [5, 13, 15]. The remain-
ing patients retired or were unable to return to work due to
their deficits [13], and a proportion of these patients is sup-
ported by the disability pension [15].

Neurocognitive function

Each of the studies examined the cognitive function of long-
term survivors of glioblastoma and impairments were fre-
quently reported. Rates of cognitive impairment ranged from
40 to 100% [5, 13, 15]. Neurocognitive testing was undertak-
en by two studies [5, 15] and assessed memory (verbal, figur-
al, and working), attention, language, construction, and arith-
metic domains. This was tested via either neuropsychological
evaluation [5] or a computerized instrument, NeuroCog FX
[15]. In the study by Hottinger, there was no prospective test-
ing and cognitive symptoms were taken from the patient’s
medical record [13].

Patients frequently reported cognitive slowing and distract-
ibility [13]. Objective neurocognitive testing supported this
and showed impairment in attention in the majority of pa-
tients, as well as a reduction in arithmetic and constructional
abilities [5, 15]. Deficits were seen even in patients who pre-
sented clinically asymptomatic with normal MMSE [5].

Patients often reported difficulties with recent memory
[13]; however, neurocognitive testing showed the domains
of working memory and recall to remain surprisingly con-
served [5, 15].

Approximately 50% of patients were being treated with an
anti-convulsant due to a history of seizures [5, 15]. There was
no further information on the severity or duration of seizures
or medication use.

Psychological well-being

Two studies examined the psychological well-being of long-
term survivors of glioblastoma via either the European
Organisation for Research and Treatment of Cancer
(EORTC)-Quality of Life Questionnaire [5] or the Hospital
Anxiety and Distress Scale [15]. Psychological symptoms
consistent with anxiety, depression, or distress were reported
in 30–35% of patients [5, 15].

Patient reported quality of life domains

Two studies specifically examined the quality of life of long-
term survivors of glioblastoma. Both studies used the EORTC
QLQ-C30 instrument [5, 15], and one study expanded on this
using the EORTC QLQ-BN20 instrument specifically de-
signed for brain tumors [15]. Global health and overall quality
of life appeared to be unaffected despite the frequency of
deficits on objective testing [5, 15]. Fatigue and drowsiness
were the most frequently reported symptoms [15]. Patients
also identified a reduction in social functioning, role function-
ing, and physical functioning [5, 15]. Future uncertainty was
frequently reported as a specific concern [15]. Financial diffi-
culties were more likely reported by patients with a reduced
cognition and those on the disability pension [15]. Carer per-
spectives were not reported.

Discussion

To our knowledge, this paper is the first to review literature
pertaining to issues in survivorship amongst long-term survi-
vors of glioblastoma. The results most strikingly highlight the
paucity of studies investigating these issues in this cohort. The
consistency of findings across the three studies included sug-
gests importantly that these themes are present in this popula-
tion, highlighting that a significant proportion of patients may
have deficits that are under-appreciated and that further in-
depth qualification of these issues is required.

There is a volume of literature describing the issues faced
by long-term survivors of low-grade glioma. Low-grade glio-
mas, such as oligodendrogliomas and diffuse astrocytomas,
have a different natural history, tumor biology, and manage-
ment strategy when compared with glioblastoma and have a
more favorable prognosis with 5-year survival of 79.1 and
47.3%, respectively (c.w. 4.7% in glioblastoma) [6]. Given
this, extrapolation of data may not provide a holistic represen-
tation for long-term survivors of glioblastoma. Currently,
there is no literature directly comparing the issues faced by
long-term survivors of high-grade versus low-grade gliomas.

Neurocognitive testing has demonstrated that patients with
a history of glioblastoma have deficits, even in the absence of

Table 2 Themes emerging from current literature

Functional independence Neurocognitive Psychological well-being Patient reported quality of life

Neurologic deficits are common and impacts
on a patient’s ability to live independently
[5, 13, 15]

A significant proportion are unable to work
[5, 13]

Cognitive deficits are present
in the majority of patients
[5, 13, 15]

Psychological symptoms and distress
present in up to one third of
patients [5, 15]

Global quality of life appears
unaffected [5, 15]

Fatigue, financial difficulties
and future uncertainty are
common [5]

Social functioning and role
functioning reduced [5, 15].
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symptoms or with normal Mini Mental State Examination
scores [12]. Whilst dedicated neurocognitive testing can be
lengthy, this suggests that thorough history taking and screen-
ing tests may not be sufficient to recognize cognitive impair-
ment and, as such, raises the possibility of under-recognition.
This demonstrates the importance of undertaking dedicated
testing of long-term survivors to identify impairments early
and provide sufficient support.

The cause of cognitive impairment remains unknown.
Whilst the tumor itself may have an impact, radiation-
induced complications are also thought to be implicated.
Leukoencephalopathy was present radiologically in all pa-
tients [5, 13], and one quarter developed symptoms of cogni-
tive impairment in the absence of active tumor [13]. This
suggests that treatments for glioblastoma may also play a role
in the development of cognitive impairment.

Long-term survivors of low-grade glioma have also been
shown to have cognitive deficits compared with healthy con-
trols at 6 and 12 years post diagnosis, particularly if radiother-
apy was received as part of initial treatment [15, 16]. In a study
of 65 patients, the most common deficits were in attention,
executive functioning, and information processing speed [16].
These domains are similar to those reported to be impaired in
glioblastoma survivors [5, 13, 15], albeit at a later time.

Mental health issues are often under-recognized and under-
reported by survivors [17]. This may be due to a lack of insight
on a patient’s behalf and as such, self-reporting may be unre-
liable. As psychological symptoms can have important impli-
cations on quality of life, dedicated anxiety/depression/dis-
tress assessments should be undertaken at clinical encounters.

Long-term survivors of glioblastoma often perceive their
overall quality of life to be preserved [5, 15]. This is despite
the detection of functional and neurocognitive impairments,
and psychological symptoms. Long-term survivors of low-
grade glioma also report health-related quality of life to be
relatively intact [18, 19]. Dedicated cognitive, psychological,
and quality of life testing is rarely performed routinely at out-
patient clinic appointments, and clinicians often rely on pa-
tients reporting symptoms, which could lead to under-
reporting and under-recognition.

Additionally, the implications of the presence of seizures,
use of anti-convulsants, or chronic steroid treatment have not
been well documented but are likely important factors in long-
term survivors of glioblastoma.

These studies provide some insight into the survivorship
issues encountered by long-term survivors of glioblastoma.
Asmost patients with glioblastoma cannot be cured, maintain-
ing functional independence and health-related quality of life
becomes a top priority. As new treatments become available
with the potential for increased survival, it is essential to un-
derstand the possible deficits and to allow for increased sup-
port within the medical system and the community. Future
research could aim to expand on the current literature with

qualitative interviews to identify key themes addressing the
needs of these patients, the correlation between self-reporting
during clinics to dedicated testing, and the feasibility of incor-
porating a specifically designed questionnaire to assist with
patient reporting of symptoms.

Limitations

Studies were only included in this review if they analyzed
patients who had survived at least 2 years following diagnosis
of glioblastoma. At this stage, there is no set definition of
long-term survivors of glioblastoma, with time from diagnosis
ranging from 18 months to 5 years. Smoll et al. proposed that
long-term survivors should be defined as patients alive at
2.5 years following diagnosis, as this corresponds with a halv-
ing of the cumulative relative survival [12]. As such, a cutoff
of at least 2 years was used to improve the capture rate.

In all three studies, patients were identified by outpatient
clinic documentation. Patients must therefore have been able
to attend an appointment, leading to a potential bias of only
including patients of a relatively good performance status.
This impacts the generalizability of the findings and may re-
sult in under-estimation of the level of deficits and burden of
long-term survivors of glioblastoma. Nevertheless, we believe
that the collation of these data has enabled a baseline under-
standing of the issues facing this growing cohort, from which
future investigation can be developed.

Conclusion and practice implications

Long-term survivors of glioblastoma develop neurocognitive
deficits, which affect their functional independence, and are at
risk of developing significant psychological symptoms.
Despite this, patients often perceive their overall quality of life
to be preserved.

The literature as a whole suggested some interesting find-
ings and direction for future research. Overall, there is a pau-
city of literature surrounding this subject. As new treatments
become available and the numbers of long-term survivors
grow, understanding the issues faced in survivorship becomes
increasingly important. This understanding will provide in-
sight into the care needs of patients as well as support net-
works required for patients and their carers. Future research
with a particular focus upon qualitative testing and improving
the detection of issues is required.
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