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Summary	 The incidence of glioblastoma (GBM) is increasing among the elderly, who 
now account for up to half of all the adult cases of GBM. This trend has resulted in the recent 
development of clinical research specifically dedicated to this fragile population. Some studies 
have investigated surgical resection, radiotherapy and chemotherapy with temozolomide, 
and ongoing research is currently addressing the use of combined radiochemotherapy in 
this population. Although older patients with GBM have a significantly worse life expectancy 
compared with their younger counterparts, etiologic treatments should not be withheld 
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�� The incidence of glioblastoma is increasing in the aging population of industrialized countries.

�� Elderly patients may benefit from specific treatment such as surgery, radiotherapy or chemotherapy.

�� Performance and cognitive status, quality of life, and associated comorbidities are important factors to 
be considered before treatment onset.

�� When feasible, extensive resection can be performed safely and has a positive impact on survival and 
quality of life compared with biopsy.

�� Radiotherapy alone improves survival without deterioration of quality of life or cognitive functions in 
elderly patients with glioblastoma and good performance status (Karnofsky performance score ≥70%). 
Short schedules of irradiation seem equally effective but more convenient than standard courses of 
radiation in this population.

�� Temozolomide alone can be an alternative, particularly in patients with a poor Karnofsky performance 
score (<70%) and in patients with a methylated status of the MGMT promoter.

�� The benefit of a combined radiochemotherapy regimen remains to be demonstrated by ongoing 
studies.
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Glioblastoma (GBM) is the most frequent and 
malignant primary brain tumor in adults [1]. 
Its incidence has significantly increased over 
recent decades, especially among the older seg-
ments of the population [2–6]. According to 
recent epidemiologic studies, elderly patients, 
aged over 65–70 years, may account for up to 
50% of GBM cases in adults [7]. This frequency 
is expected to keep rising in coming years [8] 
because of the progressive aging of the popula-
tions in developed countries and as a result of 
the more widespread use of vigorous diagnostic 
work-ups in older patients [9].

This latter trend reflects a cultural change 
in the concept of ‘elderly’ over recent decades. 
Indeed, because physiological age does not nec-
essarily match with chronological age, ages that 
were once considered ‘old’ are now considered 
‘young’ [9,10].

In this setting, the management of GBM 
in elderly patients is becoming an increasingly 
important and challenging topic in neuro-
oncology [8]. Advanced age is a well-recognized 
pejorative prognostic factor in GBM [11]. Recent 
analyses of population-based registries and insti-
tutional databases have revealed that elderly 
patients with GBM are less likely to undergo 
resection and receive adjuvant therapies, such as 
radiation or chemotherapy, than their younger 
counterparts, and advanced age has been given 
as the primary reason for this treatment deci-
sion [12–16]. In fact, until recently these patients 
have been systematically excluded from clinical 
trials and effective therapies because of the pre
conceived ideas that they would be unable to tol-
erate the treatment and that the therapies would 
be less effective [17–20]. As a consequence, many 
of these patients have been offered only palliative 
care [20]. The neuro-oncology community has 
realized that it is no longer acceptable to continue 
treating so many patients without relying on data 
from evidence-based medicine. Thus, important 
efforts have recently been made to develop clini-
cal trials for elderly patients with GBM, not only 
focused on survival benefits, but also on quality 
of life and neurocognitive issues (Table 1).

The aim of this article is to review the cur-
rent management of elderly patients with GBM, 

which has evolved over the past decade from a 
purely supportive treatment to specific antitumor 
therapies that are based on clinical trials.

Symptomatic treatments
Peritumoral brain edema, seizures, thrombo
embolic complications, fatigue and depression 
are common among elderly patients with GBM 
and account for significant morbidity, altered 
quality of life and mortality [21]. Thus, support-
ive care, which aims to reduce the symptoms 
and signs of the disease, must be offered to all 
elderly patients with GBM [22]. Symptomatic 
treatment primarily consists of corticosteroids 
and anticonvulsants.

The former remain the mainstay of treat-
ment for symptomatic peritumoral edema. 
They alleviate the symptoms and signs related 
to intracranial hypertension, such as headaches, 
vomiting and blurred vision, as well as edema-
related neurological deficits. Because cortico
steroids are associated with a long list of delete-
rious side effects and drug interactions, which 
could be more pronounced in the elderly [23,24], 
only symptomatic patients should be treated. 
These patients should always receive the low-
est effective dose for the shortest time period 
possible [25]. Additionally, preventive measures 
that diminish the risk of harmful effects, such 
as lymphopenia and osteoporosis, must be seri-
ously considered. In particular, prophylactic 
therapy against Pneumocystis carinii pneumonia 
with trimethoprim sulfamethoxazole or aerosol-
ized pentamidine should be carefully considered 
owing to the decline in immunity that is related 
to age [26] and combined steroids.

The general principles for the management 
of epilepsy apply to elderly patients with GBM. 
Antiepileptic drugs must be limited to patients 
with a previous history of seizures [27]. When 
indicated, patients should be treated with a 
single agent at the lowest dose that effectively 
controls the seizures. If the initial drug does not 
work at the highest tolerated dose, then patients 
should be switched to monotherapy with a sec-
ond drug. The use of multiple anticonvulsants 
should be reserved for refractory cases, as the 
side effects increase with the number of drugs 

from these patients solely because of their age. On the contrary, results from prospective 
studies suggest that active care of these patients has a significant positive impact on survival 
without affecting quality of life or cognition. To optimize both symptomatic and etiologic 
treatment, neuro-oncology multidisciplinary teams must take into account performance 
and cognitive status, the resectability of the tumor, and associated comorbidities.
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used [25]. When choosing the appropriate anti-
convulsant, multiple factors other than efficacy 
must be considered, such as drug interactions, 
changes in pharmacokinetics, altered CNS phar-
macodynamics and the side effects, particularly 
those that affect alertness and cognitive function 
[28]. Nonenzyme-inducing antiepileptic drugs 
are preferred in order to reduce the risk of inter
actions with corticosteroids, chemotherapeutic 
agents and the frequent polypharmacy in the 
elderly. Among these drugs, lamotrigine and 
levetiracetam might be especially helpful in the 
elderly [29,30]. Additionally, older patients may 
require lower doses of anticonvulsants than their 
younger counterparts to achieve therapeutic 
concentrations [31].

The risk of deep venous thrombosis is 
increased in elderly GBM patients who often 
have reduced mobility. Adequate prophylaxis 
with active and passive mobilization, compres-
sion stockings or low-molecular-weight heparin 
is frequently necessary.

Apart from these symptomatic treatments, 
depression must be promptly recognized because 
patients might benefit from antidepressants and 
anxiolytics, drugs that should be introduced 
at low doses and escalated slowly. Psychosocial 

support is also crucial to help these severely 
impaired patients face the illness. If fatigue, a 
common secondary effect of specific treatments 
such as radiotherapy and chemotherapy, becomes 
a limiting symptom, psychostimulants such as 
methylphenidate can be used in selected cases to 
provide relief. Treatment with psychostimulants 
must also be initiated at a low dose with subse-
quent slow titration. Whenever possible, physical 
and cognitive rehabilitation can also have a major 
impact on the patient’s quality of life.

Further studies specifically assessing the 
impact of these symptomatic measures on cog-
nition and quality of life are needed in such a 
severely impaired population.

Specific treatments
�� Surgery

With rare exceptions, histological examination 
of the tumor tissue remains mandatory for a 
definitive diagnosis. First, it is the only proce-
dure that can rule out a nontumoral cause, a 
feature that is particularly important for curable 
lesions such as infection. Second, it allows for a 
precise histological examination and the correct 
classification of the glial tumor as a high-grade 
lesion. In fact, up to 40% of low-grade gliomas in 

Table 1. Results from selected recent prospective studies in elderly patients with glioblastoma.

Procedure Age (years) KPS (%) Conclusions Ref.

Elderly GBM patients with good performance status

Surgery

Stereotactic biopsy vs open craniotomy and 
tumor resection

≥65 ≥60 Longer OS is achieved after open craniotomy and tumor 
resection

[40]

Radiation therapy

Standard RT (50 Gy/28 fr) vs best supportive care ≥70 ≥70 RT increases PFS and OS without reducing the quality of life 
or cognition

[43]

Standard (60 Gy/30 fr) vs short-course RT 
(40 Gy/15 fr)

≥60 ≥50 Short-course RT has similar efficacy as standard RT [46]

Chemotherapy

TMZ (200 mg/m2/day × 5 days) vs standard RT 
(60 Gy/30 fr) vs hypofractionated RT (34 Gy/10 fr) 

≥60 ≥60 Standard RT, hypofractioned RT and TMZ have similar 
efficacy 

[50]

Dose-dense TMZ (100 mg/m2/day, days 1–7/15–21) 
vs RT (60 Gy/30 fr)

≥65 ≥60 TMZ is not inferior to RT in terms of survival [51]

Combined radiochemotherapy 
Short-course RT (40 Gy/15 fr) plus 
concomitant (75 mg/m2/day) and adjuvant 
(200 mg/m2/day × 5 days) TMZ (uncontrolled trial)

≥70 ≥60 Combined therapy is well tolerated and may prolong 
survival

[62]

Elderly GBM patients with impaired performance status

Chemotherapy

TMZ (200 mg/m2/day × 5 days) in elderly patients 
with impaired functional status (uncontrolled trial)

≥70 ≤60 TMZ has an acceptable tolerance, is associated with 
improvement of functional status and may increase survival 

[53]

fr: Fraction; GBM: Glioblastoma; KPS: Karnofsky performance score; OS: Overall survival; PFS: Progression-free survival; RT: Radiotherapy; TMZ: Temozolomide.

Treating glioblastoma in the elderly    Review

future science group www.futuremedicine.com 195



elderly patients may show contrast enhancement 
on MRI, thus simulating a high-grade glioma on 
neuroimaging [32].

In rare cases, when the patient is in very 
poor general condition or suffers from severe 
polypathologies, the risks of a direct approach 
may appear too high. In these exceptional cir-
cumstances, a working diagnosis of probable 
high-grade glioma is sometimes made when the 
clinical context is suggestive, when whole-body 
CT or PET scans are negative, and when spectro
scopy/perfusion features of the lesion on brain 
MRI are also suggestive of high-grade glioma. 
However, the risk of committing a diagnostic 
error still exists, and the patient and their family 
must be informed of this risk [10].

It has traditionally been believed that elderly 
patients recover more slowly from surgery and 
are at a higher risk of developing postoperative 
neurologic complications [33,34]. However, 
several retrospective studies have shown that 
older patients tolerate aggressive surgery with-
out increased surgery-related morbidity [35,36]. 
Moreover, according to these studies, extensive 
resection of the tumor appears to have a positive 
impact on survival when compared with needle 
biopsy alone [14,35,37,38].

The indication of the extent of the surgical 
procedure is based on the characteristics of the 
tumor and the frequently associated comorbidi-
ties of the aged patient [39]. The effectiveness of 
extensive resection in elderly patients with GBM 
was confirmed by a small prospective Finnish 
trial [40]. Patients older than 65  years with a 
malignant glioma, mostly GBM, were assigned 
to undergo either stereotactic biopsy or open 
craniotomy and resection of the tumor, followed 
by radiotherapy in both cases. With the con-
straint of the small number of included patients, 
this study showed improved survival for patients 
who underwent resection (5.6 months) when 
compared with those who only received a needle 
biopsy (2.8 months). Furthermore, resection was 
also associated with an improved quality of life. 
In addition to this trial, the extent of surgery has 
also been found to be independently associated 
with survival in several studies [14,36,41,42], some 
of which were prospective trials that primarily 
evaluated other specific therapies [43].

�� Radiotherapy
The role of radiation therapy in the management 
of elderly patients with GBM has recently been 
established by a multicenter Phase III trial [43]. 

This study included 81 patients aged 70 years 
or older with newly diagnosed GBM and a 
Karnofsky performance score (KPS) of 70% or 
higher. After biopsy or surgery, the patients were 
randomly assigned to receive either supportive 
care alone or supportive care and radiotherapy. 
Radiotherapy consisted of fractioned focal irra-
diation at a dose of 1.8 Gy per fraction given 
once daily for 5 days per week for a total dose 
of 50 Gy. The addition of radiotherapy to the 
supportive care significantly increased survival 
by a median time of 21 weeks (29 weeks for the 
group of patients receiving combined therapy 
versus 17 weeks for the group of patients treated 
with the best palliative care alone; p = 0.004). 
Importantly, radiation therapy was well toler-
ated and did not have a negative impact on per-
formance status, health-related quality of life or 
cognitive functions.

Although the benefit of radiotherapy is 
unequivocal [14,34,43,44], the optimal schedule of 
irradiation is still uncertain. Apart from the asso-
ciated morbidity, conventional courses of radio
therapy delivering 60 Gy over a 6-week period 
[34] appear too long and inconvenient for these 
fragile patients, for whom survival times tend to 
be short. Several retrospective studies have sug-
gested that short-term radiotherapy might be an 
effective and safe alternative for this select popu-
lation [38,44,45]. This issue has been addressed in 
a prospective randomized trial of GBM patients 
aged 60 years or older [46]. Patients were assigned 
to receive either a standard course of radiotherapy 
(60 Gy in 30 fractions over 6 weeks) or a shorter 
course (40 Gy in 15 fractions over 4 weeks). No 
difference in survival was observed between 
the patients receiving the standard and those 
receiving the shorter radiotherapy course (5.1 vs 
5.6 months, respectively; p = 0.57). Moreover, 
apart from a reduced time of treatment, patients 
receiving the abbreviated course of radiotherapy 
had a lower rate of premature discontinuation of 
radiotherapy (10 vs 26%) and required a lower 
increase in their post-treatment corticosteroid 
dosage, thus indicating an improved tolerance.

�� Chemotherapy
Because of its oral administration and favorable 
toxicity profile, temozolomide alone is sometimes 
used as an upfront treatment in elderly GBM 
patients, and cases of tumor response have been 
reported (Figure 1) [47]. Several retrospective stud-
ies also suggest that temozolomide alone might be 
as effective as radiation in this population [47–49], 
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thus constituting a reasonable therapeutic alter-
native because of its facile administration and 
good tolerance.

Recently, the results of two large prospective 
studies addressing this issue have been reported. 
A northern European randomized study com-
pared two different radiotherapy schedules 
(i.e., standard and hypofractionated radiother-
apy) with single-agent temozolomide chemo
therapy [50]. Similarly to the aforementioned 
retrospective studies, no significant differences 
were found in survival between the three treat-
ment arms: 6 months for the standard radiother-
apy group, 7.5 months for the hypofractionated 
radiation group and 8 months for the temozolo-
mide group (p = 0.14). Also, a large randomized 
German study showed the noninferiority of dose-
intensified temozolomide alone (median overall 
survival of 8.6 months) compared with standard 
radiotherapy alone (median overall survival of 
9.6 months) in elderly patients with high-grade 
glioma. Median event-free survival did not sig-
nificantly differ between the treatment groups, 
and was longer in patients with MGMT promoter 
methylation who received temozolomide than in 
those who underwent radiotherapy. In terms of 
toxicity, grade 2–4 adverse events were in general 
more frequent in the dose-dense temozolomide 
group than in the radiation therapy group [51].

For practical purposes, chemotherapy alone 
appears to be the only conceivable option for 
dependent and bedridden elderly patients with 
GBM [52]. Radiotherapy, even delivered in short 
courses, is considered inconvenient for these 
severely impaired patients with such a short sur-
vival period because it requires daily trips to the 
hospital and results in increased fatigue. In this 
context, a Phase II prospective multicenter study 
showed that chemotherapy with temozolomide 
alone in elderly (≥70 years of age) GBM patients 
with poor KPS (<70%) allowed 25% of these 
patients to achieve KPS >70% – that is, becom-
ing capable of self-care [53]. The observed median 
survival of 25 weeks was an encouraging finding 
that far exceeded the 12-week median survival 
time assumed for a similar patient population 
treated only with supportive care. This study also 
confirmed that the toxicity profile of temozolo-
mide was acceptable in elderly patients, even in 
those with a poor performance status. Grade 3 
or 4 neutropenia occurred in 13% of patients, 
and thrombocytopenia occurred in 14% of them, 
which are comparable to the toxicities observed in 
younger patients [54]. Thus, temozolomide alone 

may be a useful alternative in severely disabled 
patients to whom supportive care is commonly 
offered as the sole therapeutic option.

Recently, a subgroup analysis of a clinical trial 
evaluating the role of bevacizumab in the first-
line treatment of GBM suggested that patients 
with a clinically determined poor prognosis, such 
as elderly patients, might benefit the most from 
upfront therapy with this antiangiogenic agent 
that targets VEGF [55]. An ongoing Phase II trial 
is currently evaluating the combination of temo-
zolomide and bevacizumab in this neurologically 
impaired population.

�� Chemoradiation
The question that arises in the management 
of elderly GBM patients is whether adding 
concomitant and adjuvant chemotherapy with 
temozolomide to radiation therapy increases 
survival when compared with radiation therapy 
alone. The European Organization for Research 
and Treatment of Cancer, and National Cancer 
Institute of Canada randomized Phase III trial, 
which included only patients up to 70 years of 
age, showed that the administration of chemo
therapy with temozolomide during and after 
radiotherapy significantly increased the median 
overall survival when compared with radio
therapy alone (12.6 vs 14.6 months, respectively) 
[54,56]. Since then, this regimen has become the 
standard of care for younger patients with GBM.

Figure 1. Near-complete response in an 80‑year-old patient with glioblastoma 
and a Karnofsky performance score of 70%, who refused radiation therapy 
and received chemotherapy with temozolomide alone. MRI (A) at baseline and 
(B) after five cycles of temozolomide.
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The main concern about transferring this mul-
timodality treatment scheme to the elderly is the 
development of severe hematologic and neuro-
logical toxicity, which could affect the quality 
of life of these patients. Whether the addition of 
temozolomide to radiotherapy may increase the 
risk of neurocognitive deficits in elderly patients 
is an unresolved question [57,58]. A few retro-
spective studies have shown promising survival 
advantages, with overall survival times ranging 
from 10 to 14 months in elderly patients treated 
with radiotherapy plus concomitant and adjuvant 
temozolomide [58–63]. Patients with low comor-
bidity might benefit the most [63,64]. However, 
high rates of neurologic treatment-related tox-
icity have been reported with this combined 
therapeutic regimen [59–62].

Only one recent prospective multicenter non-
randomized Phase  II trial has addressed this 
issue [65]. This trial specifically evaluated the 
efficacy and safety of an abbreviated course of 
radiotherapy plus concomitant and adjuvant 
temozolomide in elderly patients with GBM. The 
observed median survival time was 12 months. 
Importantly, all patients completed the planned 
program of radiation therapy, and grade 3 and 4 
neutropenia and thrombocytopenia occurred in 
15% of patients. Grade 3 neurologic treatment-
related toxicity was reported in only one patient 
during the adjuvant phase.

However, definitive results concerning the 
efficacy and toxicity of this combined regimen, 
and its impact on cognition and quality of life, 
must be validated by a randomized Phase III trial. 
Answers to these questions will be provided by 
a currently ongoing randomized clinical trial 
conducted by the National Cancer Institute of 
Canada and the European Organization for 
Research and Treatment of Cancer, which is 
comparing short-course radiotherapy alone with 
combined radiochemotherapy in GBM patients 
older than 65 years.

Possible specificities of molecular 
alterations in elderly GBM patients
The poorer outcome attributed to elderly patients 
with GBM might not be explained solely by 
an age-related suboptimal pattern of care [66]. 
Indeed, specific genetic alterations in the GBM 
tumors of elderly patients are also suspected to 
play a role. A recent retrospective study showed 
that the prognostic effects of TP53 mutations, 
EGFR amplification, CDKN2A/p16 alterations 
and the loss of chromosome 1p were dependent 

on the age of the patients [67]. TP53 mutations 
and CDKN2A alterations had negative prognos-
tic effects in older patients, whereas EGFR ampli-
fication and the loss of chromosome 1p had a 
positive impact on the survival of these patients. 
Particularly, the prognostic effect of EGFR and 
TP53 alterations among elderly patients with 
GBM was the opposite of the effect observed 
in their younger counterparts. The different 
prognostic impact of EGFR amplification or 
overexpression according to age, with a better 
outcome in older patients and a shorter survival 
in younger patients, has also been found in 
other recent analyses [68,69]. Further studies are 
still needed to clarify if GBM in elderly patients 
is biologically different from that of younger 
patients.

On the other hand, the predictive impact of 
MGMT promoter methylation on response to 
alkylating agents appears to be independent of 
age. Epigenetic silencing of the MGMT gene by 
promoter methylation results in a diminished 
resistance to alkylating agents and constitutes 
the most important prognostic biomarker in 
younger GBM patients treated with radiation 
therapy and temozolomide [70–72]. Also, several 
retrospective studies [73,74] and prospective trials 
addressing this issue have confirmed the favor-
able impact of MGMT promoter methylation on 
survival in elderly GBM patients treated with 
temozolomide alone [51,53], or in combination 
with radiation therapy [61,65]. Some authors sug-
gest that treatment of elderly patients should be 
tailored according to the MGMT status of the 
tumor, favoring temozolomide in ‘MGMT meth-
ylated’ patients and radiotherapy in ‘unmethyl-
ated’ patients [51]. However, this remains ques-
tionable because some nonmethylated patients 
may also respond to chemotherapy and because 
techniques to detect the methylation status of 
the MGMT promoter are not perfectly opti-
mized. Nowadays, as noted above, a key issue is 
in fact to know if combined radiochemotherapy 
improves survival as compared with each modal-
ity alone without affecting quality of life. If com-
bined treatment is proved superior, it is possible 
that knowledge of the MGMT methylation sta-
tus, as in younger patients, will not influence 
the standard regimen, but may prompt specific 
clinical trials.

Conclusion & future perspective
Many questions remain concerning the role of 
surgery and its extension, the place of either 
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chemotherapy with temozolomide or radiation 
therapy at the onset of care, and the efficacy 
and toxicity profiles of a combined therapeutic 
regimen. Currently ongoing prospective clinical 
trials will further provide helpful answers in the 
coming years. Nevertheless, currently available 
data from already published prospective stud-
ies suggest that the active care of these patients 
can be helpful. Given that the already large 
number of elderly patients suffering from GBM 
will continue to rise in the future, efforts to 
develop adapted and validated regimens in this 
population should be pursued with a particular 

attention to comorbidities, quality of life and 
neurocognitive issues.
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