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Introduction

Glioblastoma is an aggressive and incurable primary brain 
cancer associated with a median overall survival (OS) of less 
than 15 months despite treatment, and a five year survival 
rate of <10% (1). The peak incidence of glioblastoma occurs 
in patients 65 years of age, and advanced age is associated 
with an inferior survival outcome of approximately 6 months 

(2-5). Elderly glioblastoma patients are more likely than 
younger patients to suffer from medical comorbidities and 
polypharmacy, to live in more precarious social situations 
with fewer social supports, and have reduced functional and 
cognitive reserve. Furthermore, toxicities from treatment 
are more frequent in this population. As a result, elderly 
patients have historically received less aggressive therapy 
(6,7) due to concerns with respect to the risks of treatment 
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related toxicities and the lack of consensus with respect to a 
standard of care.

Historically, elderly patients have been excluded 
from key practice defining clinical trials, despite the fact 
that they represent the greater proportion of diagnosed 
patients. However, recent efforts to define best practice 
for these patients have resulted in several randomized 
trials (RCTs) specific to the elderly. The most recent RCT 
comes from the Canadian Cancer Clinical Trials Group 
(CCTG CE.6/EORTC). This trial contributed randomized 
evidence supporting the use of a 3-week hypofractionated 
radiation course combined with concurrent and adjuvant 
temozolomide (TMZ) as a standard of care for elderly 
patients with good performance status (8). However, for 
elderly patients with borderline or poor performance status, 
practice recommendations are inferred from the overall 
evidence within the context of the individual patients’ 
needs and ability to tolerate treatment modalities (surgery, 
radiation, and chemotherapy). We present the following 
article in accordance with the NARRATIVE REVIEW 

reporting checklist (available at http://dx.doi.org/10.21037/
apm-20-1206).

Methods

In this narrative review, we present an up-to-date summary 
of key evidence to inform the management of elderly 
patients with glioblastoma and discuss strategies for 
treatment planning using a patient-centered approach. 
Only RCTs conducted in elderly patients with glioblastoma, 
published in English and identified through a MEDLINE 
published from 2003 to 2018, were included and 
summarized in Table 1. 

Therapeutic interventions

Surgical resection in patients with newly-diagnosed 
glioblastoma
Glioblastoma is a diffusely infiltrative tumour with a 
tendency to spread along axonal pathways that cannot be 

Table 1 Randomized controlled trials in elderly patients with glioblastoma

Authors Patients N
Age cut-off 

(years)
Intervention Median PFS Median OS

Vuorinen et al. 2003 Radiographic evidence of 
malignant glioma

30 >65 Stereotactic biopsy 72 days* 85 days

Maximum safe total 
resection

105 days 171 days

Roa et al. 2004 Newly diagnosed GBM 100 ≥60 40 Gy/15 RT NR 5.6 months

60 Gy/30 RT NR 5.1 months

Keime-Guibert et al. 
2007

Newly diagnosed GBM or AA 85 ≥70 50 Gy/25 RT 3.6 months 7 months

Best supportive care (BSC) 1.5 months 4 months

Wick et al. 2012 Newly diagnosed GBM or AA 373 >65 60 Gy/30 RT 4.7 months 9.6 months

TMZ 3.3 months 8.6 month

Malmström et al. 2012 Newly diagnosed GBM 291 >60 60 Gy/30 RT NA 6 months

34 Gy/10 RT NA 7.5 months

TMZ NA 8.3 months

Roa et al. 2015 Newly diagnosed GBM 98 ≥65 40 Gy/15 RT 4.2 months 7.9 months

25 Gy/5 RT 4.3 months 6.4 months

Perry et al. 2017 Newly diagnosed GBM 562 ≥65 40 Gy/15 RT + TMZ 4.7 months 9.3 months

40 Gy/15 RT 3.3 months 7.6 months

Wirsching et al. 2018 Newly diagnosed GBM 75 ≥65 40 Gy/15 RT + BEV 7.6 months 12.1 months

40 Gy/15 RT 4.8 months 12.2 months

*, Reported as time of deterioration, not PFS. RT, radiation therapy; TMZ, temozolomide; BEV, bevacizumab.

http://dx.doi.org/10.21037/apm-20-1206
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entirely removed through surgical resection. Despite this 
limitation, the extent of surgical resection is an important 
prognostic factor in glioblastoma, with a greater extent 
of resection associated with improved OS rates (2,9,10). 
This finding has also been confirmed in elderly patients as 
reported in a small RCT of 30 elderly patients. Vuorinen 
et al. (11) reported a median OS of 171 days after surgical 
resection compared to 85 days in patients who received 
biopsy alone (P=0.035). In two recent single-institution 
retrospective studies (12,13), the positive association 
between extent of resection and OS was reported only 
in patients who underwent surgery without experiencing 
post-operative complication, while the presence of a post-
operative complication worsened OS in patients >age 75. 
This observation highlights the increased risk of morbidity 
associated with neurosurgical procedures in the elderly (14). 

The relationship between extent of resection and OS 
must be interpreted critically due to the potential for 
selection bias. Patients who undergo surgical resection are 
likely to be more medically “fit” prior to surgery, and to 
have tumour involving a non-eloquent potentially resectable 
location. In comparison, patients undergoing biopsy are 
more likely to have disease in an eloquent location, a factor 
associated with poor prognosis and shorter OS. Despite this 
limitation and based on the available randomized evidence, 
maximal safe surgical resection should be performed when 
feasible in appropriately selected elderly patients with newly 
diagnosed glioblastoma to obtain tissue for histology and 
to obtain molecular biomarkers that can better inform 
treatment decisions. Goals of surgical intervention also 
include tumour debulking to achieve cytoreduction, 
reduction of mass effect, and preservation of cognitive and 
functional status. 

While obtaining a tissue diagnosis remains the standard 
of care, there remains a major need for non-invasive 
strategies to confirm diagnosis in elderly patients with 
borderline or poor performance status, in whom the risks 
of surgery outweigh the potential benefits. Promising 
non-invasive neuroimaging techniques to increase 
diagnostic certainty without a tissue diagnosis include 
hybrid techniques using amino acid PET [MET PET (15), 
FET PET (16)] combined with advanced multi-modal 
MR imaging techniques (17). Ultimately, the decision to 
proceed with treatment without a tissue diagnosis requires 
a multidisciplinary evaluation with the understanding that 
palliative radiation would then be the primary treatment 
modality as the use of chemotherapy should be directed by 
the molecular profile.

Radiation therapy

Radiation therapy, which can be combined with TMZ, 
is an integral part of the management of glioblastoma. 
Fractionated radiation therapy (standard dose of 60 Gy 
delivered in 30 fractions) with TMZ is the standard of care 
in younger patients. However, shorter hypofractionated 
regimens (34 Gy in 10 fractions or 40 Gy in 15 fractions) 
have been shown to be non-inferior (and potentially safer) 
than higher dose regimens in elderly patients (18-20).

ANOCEF, a French RCT, was the first to demonstrate 
a survival benefit in elderly patients greater than 70 years of 
age who received post-operative radiation therapy (50.4 Gy 
in 28 fractions) as compared to best supportive care alone (4).  
Importantly, radiation therapy did not negatively impact 
health-related quality of life (QOL). The RCT by Roa  
et al. (18) compared 6 weeks of standard radiation therapy 
(60 Gy in 30 fractions) to a 3-week hypofractionated course 
(40 Gy in 15 fractions) in elderly patients, demonstrating 
non-inferiority of the shorter radiation therapy course 
with no difference in OS. More recently, Roa et al. (19) 
investigated short-course radiation therapy (40 Gy in  
15 fractions) compared to ultra-hypofractionated radiation 
therapy (25 Gy in 5 fractions) in elderly/frail patients with 
glioblastoma. No significant differences in OS, PFS or 
health-related QOL measures were observed between the 
two regimens. This is an important finding for selected 
patients as treatment duration is only one week and survival 
is extended compared to patients receiving best supportive 
care alone. More experience with this ultra-short course 
radiation course is needed as patients should be carefully 
selected as there can be significant risks of radiation-
induced edema and necroses for larger treatment volumes.

The NORDIC trial of elderly patients (age >60) 
with glioblastoma (20) included three arms. Patients 
received either radiation alone to 60 Gy in 30 fractions, 
hypofractionated radiation therapy with 34 Gy in 10 
fractions, or TMZ alone (200 mg/m2 for 5 consecutive 
days every 28 days for up to 6 cycles). The median OS 
was 1.5 months longer in the hypofractionated group as 
compared to the standard radiation arm, and treatment was 
better tolerated with fewer adverse effects (95% of patients 
in the hypofractionated group completed the full course of 
treatment compared to 72% in the standard radiation group). 
These results suggest that a hypofractionated course of 
radiation therapy is better tolerated and associated with at least 
equivalent outcomes, compared to the standard 6-week course 
which would otherwise be offered to younger patients.
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TMZ and other systemic therapies

TMZ is a cytotoxic oral DNA-alkylating chemotherapy, 
and is administered widely as the standard first line 
chemotherapy (combined with radiation and in the adjuvant 
setting) for patients with glioblastoma. For elderly patients 
who are unable to tolerate combined chemoradiation 
treatment, there is evidence to support the use of TMZ 
alone, however, only two clinical trials included a TMZ 
monotherapy arm. In a subgroup analysis of the NORDIC 
trial, elderly patients >70 years had improved OS in the 
TMZ arm compared to each of the two radiation therapy 
arms (20). In the NOA-08 trial, TMZ (1 week on and  
1 week off at a 100 mg/m2 daily schedule) was compared 
to standard radiation therapy using 60 Gy delivered over 
6–7 weeks (21). The median OS was not significantly 
different across the two treatment arms at 8.6 months in 
the TMZ group versus 9.6 months in the radiation therapy 
group (P=0.033). Hypermethylation of the promoter 
region of the gene encoding for the DNA repair enzyme 
06- methylguanine- DNA methyltransferase (MGMT) 
was found to be predictive of a response to alkylating 
chemotherapy in both of these trials. As a biomarker, 
MGMT methylation status has particular clinical relevance 
for elderly patients with borderline performance status in 
whom TMZ monotherapy may be considered as a treatment 
option.

Of note, combined alkylating chemotherapy (TMZ/
CCNU) was administered to patients age 18–70 with 
MGMT promoter methylated glioblastoma in the recently 
published NOA-09 trial (22). A potential improvement 
in OS was suggested, however, this trial has a number of 
limitations including a small sample size and exclusion 
of patients >70 years. Therefore, the results may not be 
generalizable to elderly patients who are at increased risk of 
treatment-related toxicities.

Bevacizumab has not been found to extend the OS of 
elderly patients with GBM. The ARTE trial (23) compared 
bevacizumab combined with radiation therapy to radiation 
therapy alone in patients >65 years of age, and with a 
Karnofsky Performance Score (KPS) greater than or equal 
to 60. No significant difference in median OS between 
the two arms was observed (12.1 vs. 12.2 months, P=0.8). 
However, bevacizumab was associated with a longer PFS 
(7.6 vs. 4.8 months, P=0.003). Importantly, 52% of patients 
enrolled in the ARTE trial randomized to radiation 
therapy alone, crossed-over to receive bevacizumab upon 
progression which is a factor that may have contributed to 
the negative OS result.

Concurrent chemo-radiation

Concurrent chemo-radiation after maximal safe resection 
became the standard of care for newly diagnosed younger 
patients with glioblastoma in 2005, as the Stupp trial 
demonstrated a significant survival benefit with the addition 
of TMZ to 60 Gy in 30 fractions of radiation therapy (24). 
An increase in median OS from 12.1 to 14.6 months was 
observed, as was an improvement in the two-year survival 
rate from 10% to 26%. In a post hoc analysis, the survival 
benefit of combined treatment with TMZ + RT was smaller 
in older patients age 60–70 years, when compared to the 
benefit in patients age 50 years and younger. This raised 
concerns that the survival benefit was not generalizable to 
elderly patients (25). 

With prior randomized evidence suggesting shorter 
radiation schedules as non-inferior and better tolerated in 
elderly patients (4,18), and in an effort to better understand 
the benefit of concomitant chemoradiation in elderly 
patients, the NCIC CE.6/EORTC26062 trial was conducted 
in elderly patients (>65 years; age range 65–90 years, median 
age 73) and published in 2017 (8). In newly diagnosed elderly 
patients with glioblastoma treated with concurrent and 
adjuvant TMZ during short-course radiation therapy (40 Gy 
in 15 fractions), combined chemoradiation was found to be 
superior to radiation therapy alone with a median OS of 9.3 
vs. 7.6 months and PFS of 5.3 vs. 3.9 months, respectively. 
Importantly, no significant differences were reported in 
health-related QOL measures between the two groups. 

A n a l y s i s  o f  p a t i e n t s  w i t h  M G M T  p r o m o t e r 
hypermethylation in CE.6 was consistent with results 
from NOA-08 and the NORDIC trial, with longer OS 
(13.5 vs. 7.7 months) in patients with MGMT promoter 
hypermethylation (P<0.001). A clinically significant benefit 
of TMZ was also found in the unmethylated patients (OS 
10.0 vs. 7.9 months, respectively); however, this result did 
not reach statistical significance (P=0.055). The benefit of 
concurrent treatment with radiation and chemotherapy 
in patients with unmethylated MGMT promoter was 
reported by Heiland et al. (13) in their recent retrospective 
review of elderly patients, with longer OS (P=0.009) in 
unmethylated patients receiving concurrent chemoradiation 
versus radiation treatment alone. At present, it remains 
to be determined if the addition of TMZ to RT is in fact 
beneficial in this molecularly defined patient cohort. As a 
result, if the MGMT status was known to be unmethylated 
at the time of a treatment decision, for elderly patients with 
borderline or poor performance status, we surmise that 
radiation alone would be considered the standard of care. 
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Recurrent glioblastoma

There remains sparse evidence to guide the management 
of recurrent glioblastoma in the elderly. With preserved 
functional status, and for patients in whom the risk of 
treatment-related toxicity is acceptable, alternative cytotoxic 
chemotherapy (CCNU/lomustine) or bevacizumab can be 
considered at the time of tumour recurrence. Bevacizumab 
was approved by the FDA in the US in 2009 for recurrent 
glioblastoma, and is widely used for this indication. The 
role for tumour-treating fields (TTFields) in elderly 
patients requires further investigation and has significant 
implications for this cohort with respect to cost, QOL 
implications of wearing the device >18 hours per day, 
and managing the need for frequent adjustments. Lastly, 
at this time there is no evidence to support the use of 
immunotherapy or check-point inhibitors outside of clinical 
trials, particularly for elderly patients.

Palliative care/end of life considerations

Patients with glioblastoma experience a wide range of 
symptoms and can benefit from an integrative palliative 
care approach during the course of their illness, and at end-
of-life (EOL). Early introduction of palliative care with 
the goals of reducing physical and psychological suffering 
has been associated with improved QOL, longer OS (26),  
and can reduce unnecessary hospitalizations. EOL is a period 
associated with increased care requirements and clinical 
deterioration after anti-tumour treatments become ineffective. 
This period is generally confined to the three months prior 
to death, however, can be longer or shorter, and during this 
time the focus of care shifts toward symptom management and 
maintenance of QOL instead of prolongation of life (27).

As patients near EOL, they may lose the cognitive 
capacity to make decisions regarding personal care. For 
this reason, engaging in discussions about Advanced Care 
Planning (ACP) with patients and their caregivers early 
in the course of disease or at the beginning of the EOL 
phase is recommended. ACP allows the patient and their 
caregivers the opportunity to be actively involved in 
decision-making related to EOL care. 

Discussion

A definition of “elderly” as a construct for clinical-decision 
making

Using chronological age alone to define “elderly” does not 

fully capture individual patient-specific factors, including 
physiological characteristics that determine fitness for 
treatment. Functional and performance status alongside 
cognitive reserve influence a patient’s true biological or 
physiological age (Figure 1). Although clinicians are aware 
of this, for practical reasons a chronological age “cut-off” of 
65 years is often selected for treatment decision-making and 
as inclusionary criteria in clinical trials.

Determining “fitness for treatment” in elderly patients 
with glioblastoma

Elderly patients with glioblastoma often experience an 
aggressive disease course with shortened OS as compared 
to younger patients, a finding that may be accounted 
for by treatment, tumour and “fitness” factors. These 
patients often present at the time of diagnosis with 
reduced functional status, medical comorbidities, and 
polypharmacy which predispose them to worse outcomes. 
Elderly patients are also at a higher risk of surgical  
complications (12), physiologic changes predisposing them 
to increased treatment-related toxicities, and reduced 
cognitive reserve predisposing them to a higher risk of 
neurologic toxicities. More research is needed to better 
understand if in addition to these factors, glioblastoma in 
the elderly has unique molecular features associated with 
more aggressive tumour biology. 

In clinical practice, the most frequently used assessment 
tools for performance status in elderly patients with 
glioblastoma include the Karnofsky Performance Scale 
(KPS) and the Eastern Cooperative Oncology Group- 
Performance Status (ECOG-PS). These assessment tools are 
not specifically tailored for geriatric populations and do not 
generally differentiate tumour-related causes from other age-
related causes of impairment. The Comprehensive Geriatric 
Assessment (CGA), was recently validated as a predictor 
of mortality in elderly patients with glioblastoma (28)  
and involves evaluation of neuro-cognitive, functional, 
nutritional and psychosocial factors; however, the CGA is 
both time- and resource- intensive and requires training to 
be properly administered. In a retrospective study of 113 
elderly patients with glioblastoma intended to validate the 
CGA, a large number of patients were medically vulnerable; 
with a prevalence of frailty of 35%. Standardized clinical 
assessments tools for vulnerable elderly neuro-oncology 
patients including screening measures that can predict the 
risk of available therapeutic interventions used alone or in 
combination (surgery, radiation therapy, systemic therapies) 
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for individual patients are needed.

MGMT promoter hypermethylation 

Across several key trials in the elderly (NOA-08, NORDIC, 
CE.6), methylation status of the MGMT promoter has 
been found to be of important prognostic and predictive 
significance and when this biomarker is available, MGMT 
should be used to inform treatment planning particularly 
for patients with poor or borderline performance status 
(Figure 2). 

Wick et al. recently published the long term update of 
NOA-08, an RCT comparing radiation therapy to TMZ in 
patients greater than 65 years with anaplastic astrocytoma 
or glioblastoma (29). These results confirm their previous 
finding of MGMT promoter methylation as a prognostic 
and predictive biomarker. They completed an informative 
subgroup analysis demonstrating that the presence of 
MGMT promoter methylation was predictive of favourable 
long-term outcome in patients with one particular subtype 
of methylation—the RTK II subtype. This finding (in a 

small number of patients) suggest that patients with other 
methylation subclasses may not benefit from the same 
prognostic effect and warrants further investigation with 
attention to methylation profiling in elderly patients. 
Research to better understand the benefit of TMZ in 
patients with unmethylated MGMT promoter regions is 
urgently needed.

Future directions—improving the care of elderly patients 
with glioblastoma

CEC.6 established a standard for patients with KPS 
≥70, however a significant portion of patients present at 
diagnosis with borderline or poor performance status. As 
these patients have historically been excluded and under-
represented in clinical trials; there is a need for clinical trials 
in recurrent glioblastoma and in patients with borderline 
or poor performance status. This line of research may also 
lead to a better understanding of why elderly patients are 
less likely to receive aggressive treatment or less than the 
standard of care (30). The results of ongoing clinical trials 
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in elderly patients with glioblastoma treated with check-
point inhibitors and small molecule cyclin-dependent kinase 
inhibitors alone and in combination therapies are eagerly 
awaited. 

Dignity therapy (DT) has shown promise as a simple 

psychological intervention that can benefit patients with 
terminal illness dealing with existential and psychosocial 
distress to address suffering by affirming patient dignity (31).  
DT allows patients an opportunity through a brief 
psychotherapy session to discuss what matters most to 
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ECOG 1

ECOG 4

ECOG 4

Age 65-70

ECOG 2-3 

 (consider MGMT status if 

available )

ECOG 2-3 
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short course RT monotherapy*
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40 Gy in 15+ TMZ or 

consider TMZ or short course 

RT monotherapy*

MGMT promoter methylated

40 Gy in 15+ TMZ or 

consider TMZ or short course 

RT monotherapy*

Best supportive care

Best supportive care

Figure 2 Treatment algorithm for newly diagnosed elderly patients with glioblastoma. *, short course RT options: 40 Gy in 15, 34 Gy in 10, 
25 Gy in 5. ECOG, Eastern Cooperative Oncology Group performance status; TMZ, temozolomide; MGMT, 06-methylguanine-DNA-
methyltransferase; RT, radiation therapy.
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them, to identify how they would like to be remembered 
and to create a legacy document to be shared with family 
and friends. A clinical trial is underway examining the 
feasibility and impact of this intervention in patients with 
primary brain cancer. 

Conclusions 

The standard of care for elderly patients with glioblastoma 
is redefined based on the results of CE.6. Appropriately 
selected elderly patients (≥65 years), with good baseline 
performance status, should be offered hypofractionated 
radiation therapy (40 Gy in 15 fractions) combined with 
TMZ followed by up to 6 adjuvant cycles of maintenance 
TMZ. MGMT promoter methylation status (if available) 
can be used, based on the results of NOA-08, NORDIC 
and CE.6 trials to guide treatment decisions if the patient 
has borderline or poor performance status. In these 
patients, it may be appropriate to offer TMZ monotherapy, 
short-course radiation therapy alone, or best supportive 
care (Figure 2). Management of these most vulnerable 
patients requires a patient-centered approach, with a focus 
on optimizing QOL, preserving cognitive function, and 
minimizing treatment toxicities. 
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