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Glioblastoma in the elderly: initial management
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Abstract: Glioblastoma is the most common primary CNS malignancy and it is becoming more frequently
diagnosed in the elderly population. Glioblastoma is associated with a dismal prognosis and remains a huge
challenge for the neuro-oncology community. Surgical resection/biopsy is well defined as an important
first approach in the care of this disease, for tumor diagnosis, molecular analysis and maximum resection.
MGMT promoter methylation status has proved to be a useful indicator of whether single modality (RT
or TMZ alone) or combined modality treatment may achieve better outcomes. Post-operative treatment
options include: (I) hypofractionated radiotherapy (HRT) with concurrent and adjuvant temozolomide
(TMZ) or (Il) HRT alone (MGMT unmethylated patients); (III) TMZ alone (MGMT methylated patients)
when combined modality is not feasible due to patient poor performance status or multiple comorbidities.
Following the positive survival outcomes of the CCTG CE.6/EORTC 26062-22061 phase III trial which
randomized newly diagnosed glioblastoma patients aged 65 or older to HRT (40 Gy/15 fractions) with
concurrent and adjuvant temozolomide to HRT alone, combined modality therapy (CMT) with HRT with
concurrent temozolomide as the initial post-surgical approach should be considered in patients well enough
to have treatment. In meantime, future trials addressing new approaches are needed to improve outcomes in
this fatal disease.
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Introduction 2012 documented 112,458 malignant primary CNS from

Glioblastoma is associated with a dismal prognosis and tumor of which aln}ost half.were glioblastoma ('45'2 %) (1).
. . The current median age is 64 years and glioblastoma

remains one of the greatest challenges in neuro-oncology (1).

Despite the rapid growth in knowledge and publications incidence increases with age with a peak incidence of

(2,3), only a few additional months have been added to 14.93 cases per 100,000 population in the 75-84 year age

median survival in the last 30 years (4-6). Glioblastoma
continues to present as a fatal illness associated with a
median survival of less than 18 months for both young and
elderly patients (7,8).

Glioblastoma is the most common primary central
nervous system (CNS) malignancy in adults. Data from
the Central Brain Tumor Registry of the United States
(CBTRUS) statistical report encompassing the years 2008—
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range (1).

Histologically glioblastoma is a neuroglial tumor with
cellular polymorphism, nuclear atypia, a high mitotic
index, microvascular proliferation, and necrosis (9). The
molecular assessment of glioblastoma in elderly patients
is not significantly different when compared to younger
patients. Isocitrate dehydrogenase (IDH) mutations confers
better prognosis however they are virtually absent in the
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elderly population and occurs in approximately 5% of all
glioblastoma, typically in younger patients in their third
or fourth decade (10,11). The frequency of the O-6-
methylguanine-DNA methyltransferase (MGMT) promoter
methylation (an important positive predictive marker) does
not alter with age (12).

The published report from the CBTRUS indicates a
1-year survival rate of 28.7% and 12.2%, for patient with
glioblastoma and aged with 65-74 years and 75 years
or older, respectively (1). In most countries worldwide,
life expectancy is rising and as result the number of
glioblastoma cases in elderly patients will significantly
increase. Consequently, there is a considerable need to
improve treatment outcomes and to better define standards
of care for elderly patients with glioblastoma.

Surgical approach: biopsy or resection?

A dssue diagnosis is very helpful in the majority of cases for
confirmation of diagnosis and molecular characterization
of individual cases. Maximal safe resection aiming to
preserve neurological function and provide maximal tumour
resection is associated with improved survival rates (13-15).
Secondary analysis of approximately 350 newly diagnosed
glioblastoma patients from the German Glioma Network
(GGN) demonstrated gross tumor resection, in the era of
combined modality therapy (radiation and temozolomide,
CMT), was associated with superior overall survival (OS)
(median 17.1 months; P=0.0001) compared with incomplete
resection and biopsy alone. However, incomplete resection
was not statistically significantly better than biopsy only
(median: 11.7 vs. 8.7 months; P=0.1) although there was
definitely a trend supporting sub-total resection over biopsy
only (15).

A small-randomized controlled trial in elderly patients
of type of surgical intervention in newly diagnosed
glioblastoma was performed (16). Patients age 65 years or
older with Karnofsky Performance Status (KPS) >60 were
randomized to undergo stereotactic biopsy (16 patients
with median age 72, range 67-79) or open craniotomy and
resection (14 patients with median age 70, range 66-80).
The median OS was 171 days after craniotomy compared
to 85 days after biopsy (P=0.035) supporting the use of
resection in elderly patients.

More recently, a retrospective cohort study of the
National Cancer Database (NCDB) reported outcomes
on 16,717 elderly patients with glioblastoma in the
temozolomide era (16). On subgroup analysis, the
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authors reported a consistent OS advantage of CMT over
chemotherapy (CT) alone and radiotherapy (RT) alone with
a greater OS benefit on multivariate analysis when tumor
was resected when compared to biopsy alone (HR, 0.58;
95% CI, 0.56-0.60; P<0.001). Additionally, a case control
study reported a subgroup analysis of 52 patients (70 years
or older). Median OS was 4.5 months and 3 months
for surgical resection and needle biopsy, respectively
(P=0.03) (17). A multivariate analysis of the Nordic
trial (n=342; intervention: standard 6 weeks of RT ws.
hypofractionated 2 weeks of RT (HRT) vs. CT alone in
newly diagnosed glioblastoma patients aged 65 or older)
showed a survival benefit favoring surgery over biopsy alone
(HR, 1.50; 95% CI, 1.17-1.92; P=0.001) (18). As well, the
Neuro-oncology Working Group of the German Cancer
Society NOA-08 trial, reported on the extent of surgery
as being an independent prognostic factor for OS among
glioblastoma patients aged 65 and older (19).

These data taken together strongly support that tumor
resection is beneficial and prolongs survival in elderly
glioblastoma patients. Subgroup analysis from the recently
published Canadian Cancer Trials Group CE.6/European
Organization for Research and Treatment of Cancer 26062-
22061 (CCTG CE.6/EORTC 26062-22061) randomized
phase III trial will help to better understand outcomes after
surgery or biopsy only in the temozolomide era (8).

The role of radiotherapy

As a result of the poor prognosis of elderly glioblastoma
patients, there has been concern whether there was any
significant benefit of any therapy in these patients. This
concern is even more important in frail patients with
multiples comorbidities who may not be eligible or fit to
tolerate RT or chemotherapy or both without significant
side effects or significant adverse impacts on quality of life.
A randomized trial investigated best supportive care
(n=42) vs. RT with 50 Gy in fractions of 1.8 Gy in addition
to supportive care (n=39) in elderly patients (aged 70
or older) with newly diagnosed glioblastoma (20). The
combination of RT and supportive care resulted in
prolonged OS (29.1 vs. 16.9 weeks; HR, 0.47; P=0.002) and
an extension of PFS (14.9 vs. 5.4 weeks; HR, 0.28; P<0.001).
Regarding toxicity, RT was safe, well tolerated with no
severe adverse events reported. Furthermore, evaluation of
QoL and cognitive function was similar in both populations.
The NCDB was recently reviewed glioblastoma patients
aged 65 and older (16). A total of 16,717 patients with a
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median age of 73 years (range, 65-90 years) were identified.
Patients were stratified by treatment received; 8,345
received radiation and temozolomide, 1,693 RT alone,
1,018 CT alone and 5,571 no therapy. The median OS by
treatment was 9.0 months (95% CI, 8.8-9.3 months) for
RT + TMZ, 4.7 months (95% CI, 4.5-5.0 months) with
RT alone vs. 4.3 months (95%CI, 4.0-4.7 months) with
CT alone vs. 2.8 months (95% CI, 2.8-2.9 months) with no
therapy (P<0.001). Clearly there was patient selection bias
in this retrospective review, but it does support the view
that therapy does prolong survival in elderly glioblastoma
patients. The Surveillance, Epidemiology, and End
Results (SEER) registry database was reviewed for elderly
glioblastoma patients (21). These investigators reported on
2,836 patients with median age of 76.9 years (range, 71-
98 years). Median cancer-specific survivals were 8 months
for patients undergoing both surgery and RT, 4 months
for RT alone, 3 months for surgery alone and 2 months for
neither surgery nor radiotherapy (log rank P<001).

With data supporting RT to be safe and effective in
elderly patients with glioblastoma, other investigators
investigated the possible value of shorter course RT in this
patient population. Elderly patients are more often frail and
possibly more susceptible to complications with higher dose
RT. A randomized study investigating 40 Gy in 15 fractions
(HRT) vs. 60 Gy in 30 fractions (standard RT) showed no
difference in survival in 100 patients with glioblastoma
age 60 or older (22). Overall survival was 5.1 months for
standard RT vs. 5.6 months for the HRT arm (P=0.57)
showing that HRT was a reasonable treatment option for
older patients with glioblastoma. In a trial performed by
the International Atomic Energy Agency, HRT with 40 Gy
in 15 fractions was compared to a very short course of RT
with 25 Gy in § fractions (23). The trial included newly
diagnosed glioblastoma aged 65 years or older and patients
aged 50 years or older with a Karnofsky performance score
(KPS) of 50-70. With 98 patients enrolled, there were
no reported differences in OS between the two groups:
the 25 Gy cohort had a median OS of 7.9 months and the
40 Gy cohort had a median survival of 6.4 months (P=0.988).
The median PFS was 4.2 months for both groups and QoL
was similar at 4 and 8 weeks. One would need to be very
careful with the use of 25 Gy in 5 fractions, as there would
be a concern that it would not be well tolerated in patients
receiving these large fractions in situations where the
treatment volumes would be larger than average or where
there was a large residual tumour because of possible acute
swelling in either situation with the first few fractions of

© Chinese Clinical Oncology. All rights reserved.

Ccco.amegroups.com

Page 3 of 8

radiotherapy.

The Nordic Trial in elderly glioblastoma patients
randomized individuals to one of three arms: HRT 34 Gy
in 10 fractions, RT 60 Gy in 30 fractions, or temozolomide
alone. The median survival with the HRT was similar
to standard 6 week RT in the age group 60-70, but was
statistically superior to the 6 week RT cohort in patients
older than age 70, strongly supporting the possible toxicity
of 60 Gy in 30 in these older patients.

Data from multiple studies supports the use of
hypofractionated radiotherapy in the elderly. As a result,
hypofractionated RT has become an acceptable option for
elderly patients.

The role of temozolomide

Temozolomide in addition to radiotherapy has become the
standard care for young adults with glioblastoma treatment
since the groundbreaking publications of Stupp er 4. in
2005 (7). Temozolomide is an alkylating agent active in
glioblastoma and can be safely added in a concomitant and
adjuvant fashion to RT. The drug mechanism is believed
to occur with methylation of DNA at the O-6 position of
guanine by a non-enzymatic chemical degradation product
of TMZ (24). O-6-methylguanine-DNA methyltransferase
is a DNA repair protein that repairs alkylating agent DNA
damage (25). It is well established that methylation of the
MGMT gene promoter (suppression of the MGMT gene
expression) leads to an increased likelihood of better clinical
outcomes with TMZ, so that the use of TMZ in elderly
patients could potentially be a safe and active treatment
option (8,23,26,27).

Temozolomide alone was investigated in a non-
randomized phase II clinical trial (28). Patients with
glioblastoma, aged 70 or older and with a KPS of 70%
or less were treated with TMZ alone (consisted of 150 to
200 mg/m’/d temozolomide for 5 days every 4 weeks until
disease progression). Seventy patients with a median age of
77 years were enrolled. Median PFS and OS of 16 weeks
(95% CI, 10-20 weeks), and 25 weeks (95% CI, 19—
28 weeks), respectively were reported. Quality of life and
KPS were reported to improve over time. Temozolomide
was well tolerated with grades 3 or 4 neutropenia and
thrombocytopenia in less than 15% of the patients. In
addition, methylation of the MGMT promoter was
associated with longer PFS and OS.

The therapeutic benefit of TMZ alone was compared to
RT in elderly (aged 60 or older) patients in two RCT. The
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NOA-08 trial investigated 373 elderly with newly diagnosed
glioblastoma (89%) or anaplastic astrocytoma (11%) and
KPS of 60 or greater (19). Patients were randomized to
one of 2 groups: (I) temozolomide alone administered in
a dose-intensified regimen of 100 mg/m’ given on days
1-7 every other week and (II) to standard radiotherapy
consisting of 60 Gy given in 30 fractions. The MGMT
promoter methylation status was assessed and primary study
endpoint was OS. The study reported that TMZ alone
was not inferior to RT alone (P for non-inferiority =0.03).
Median survival was 8.6 vs. 9.6 months in the TMZ and RT
alone groups respectively. The MGMT-methylated tumors
responded better (event free survival) to temozolomide than
to radiotherapy.

The Nordic trial randomized 291 patients aged 60 years
or older with newly diagnosed glioblastoma to one of
three different treatment regimens: (I) temozolomide only
200 mg/m’ on days 1-5 of every 28 days for up to six cycles;
(IT) hypofractionated radiotherapy 34.0 Gy administered in
3.4 Gy fractions over 2 weeks; or (III) standard radiotherapy
60.0 Gy administered in 2.0 Gy fractions over 6 weeks (18).
The MGMT promoter methylation and IDH1 mutation
status were assessed and primary study endpoint was OS.
Median OS was significantly longer (P=0.02) in patients
aged 70 or older treated with TMZ alone (8.3 months) or
hypofractionated RT (7.5 months) compared to standard
RT (6.0 months). Patients with MGMT promoter
methylation assigned to TMZ alone had significantly longer
survival than those without MGMT promoter methylation
(9.7 vs. 6.8 months; P=0.02). Treatment with either TMZ
only or RT only were found to be safe and MGMT
promoter methylation status was described as a useful
predictive marker for benefit from temozolomide.

A secondary analysis of 233 elderly (aged >70 years)
patients with glioblastoma identified from nonrandomized
prospective trial from in the GGN was published on
the predictive value of MGMT methylation promoter
status (26). When compared with the unmethylated MGMT
promoter patients (OS 6.4 months), MGMT promoter
methylation was associated with improved OS (8.4 months,
P=0.031). Patients with MGMT methylated tumors had
longer PFS when treated with CMT or CT alone compared
to patients treated with RT alone.

Combined temozolomide and radiotherapy

Previously, the EORTC 26981-22981/NCIC CE.3 RCT
reported OS benefit with the addition of TMZ to RT
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(60 Gy in 30 fractions) in the concomitant and sequential
adjuvant setting in glioblastoma patients aged 18 to
70 years (7,21). The addition of TMZ resulted in a median
survival of 14.6 months compared with 12.1 months for
radiotherapy alone (P<0.0001). However, in an elderly
subgroup analysis the combined treatment OS benefit
became less pronounced with increasing age [(60 to 65 years;
HR, 0.64; 0.43-0.94; P=0.02); (65 to 70 years; HR, 0.78;
0.50-1.24; P=0.29)].

The recently completed and reported CCTG CE.6/
EORTC 26062-22061 phase III trial randomized newly
diagnosed glioblastoma patients aged 65 or older to receive
either HRT alone (n=281; RT 40 Gy in 15 fractions) or
HRT with concomitant and adjuvant temozolomide (TMZ)
(n=281). The median age was 73 years (range, 65-90 years)
and eligible patients required an Eastern Cooperative
Oncology Group (ECOG) performance status (PS) of 0-2,
no prior chemotherapy or radiotherapy and surgery or
biopsy <4 weeks from randomization. The median OS was
longer with the addition of TMZ to HRT (9.3 months) than
with HRT alone (7.6 months) with a HR of 0.67 (95% CI,
0.56-0.80; P<0.001). Progression free survival (PFS) rates
were longer with the addition of TMZ (5.3 months) when
compared to HRT alone (3.9 months) with a HR of 0.50
(95% CI, 0.41-0.60; P<0.001). Overall survival benefit was
reported in patients with methylated MGMT status (13.5
vs. 7.7 months; for CMT and HRT alone, respectively
P<0.001). For unmethylated patients, OS survival was
10 months for HRT and TMZ vs. 7.9 months with HRT
alone (P=0.055). Toxicity and quality of life (QoL) were
remarkably similar between the two treatment arms.

The CCTG CE.6/EORTC 26062-22061 study provides
robust results to support the combined approach in the
elderly, particularly in patients with methylated MGMT
status. Table 1 summarizes the findings the effect of
combined treatment modality (NCIC CE.6/EORTC and
EORTC/NCIC CE.3) and MGMT Promoter Methylation
Status on OS and PFS (7,8,27,29,30).

Based, on the above sections, elderly patients are likely
to benefit from combined treatment with hypofractionated
RT and TMZ. For patients with methylated tumours,
management options could include TMZ alone or
hypofractionated RT with concurrent and adjuvant TMZ.
For patients with unmethylated tumours, the possible

benefit of TMZ is likely to be less (Figure I).

Beyond radiotherapy and temozolomide

There continue to be many studies in glioblastoma of

Chin Clin Oncol 2017;6(4):39



Chinese Clinical Oncology, Vol 6, No 4 August 2017

Page 5 of 8

Table 1 Effect of combined treatment modality and MGMT promoter methylation status on overall survival and progression free survival

Study MGMT N 0OS (95% Cl) P value PFS (95% CI) P value
methylation
status
Stupp et al., 2005; Hegi et al., 2005; Stupp et al., 2009 (7,27,29)
RT (6 weeks) Methylated 46 21.7 (17.4-30.4) P=0.007 10.3 (6.5-14.0)  P=0.001
+TMZ
(Methylated combined vs. (Methylated combined
RT alone) vs. RT alone)
RT (6 weeks) Unmethylated 60 12.7 (11.6-14.4)  P=0.06 5.3 (5.0-7.6) P=0.02
+ TMZ
(Methylated combined vs. (Unmethylated
RT alone) combined vs. RT alone)
RT alone Methylated 46 15.3 (13.0-20.9) 5.9 (6.3-7.7)
(6 weeks)
RT alone Unmethylated 54 11.8 (9.7-14.1) 4.4 (3.1-6.0)
(6 weeks)
Perry et al., 2017 (8)
RT (3 weeks) Methylated 88 13.5(10.2-15.3)  P=0.001 7.9 (6.4-9.9) P<0.001
+ TMZ
(Methylated combined vs. (Methylated combined
RT alone) vs. RT alone)
RT (3 weeks) Unmethylated 93 10.0 (8.3-10.7) P=0.055 4.8 (4.3-5.6) P=0.12
+ Mz (Unmethylated combined (Unmethylated
vs. RT alone) combined vs. RT alone)
RT alone Methylated 77 7.7 (5.8-10/7) 3.9 (3.0-4.6)
(3 weeks)
RT alone Unmethylated 96 7.9 (6.9-10.0) 4.4 (3.9-4.9)
(8 weeks)

Temozolomide was given concomitantly and adjuvant to RT in both trials. TMZ, temozolomide; RT, radiotherapy; MGMT, O-6-
methylguanine-DNA methyltransferase; OS, overall survival; PFS, progression free survival. RT 6 weeks =60 Gy in 30 fractions; RT

3 weeks =40 Gy in 15 fractions.
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RT (60 Gy/30 fx) with TMZ, or

HRT (40 Gy/15 fx) with TMZ

Methylated MGMT BSC, or BSC
promoter status and TMZ
Unmethylated MGMT BSC, or

promoter status BSC + HRT

PS 0-2
65-70 years
PS 3-4
PS 0-2
>70 years
PS 3-4

HRT (40 Gy/15 fx) with TMZ

Methylated MGMT BSC, or
promoter status BSC + TMZ

Unmethylated MGMT BSC, or
promoter status BSC + HRT*

Figure 1 Flow diagram of treatment decision making for elderly patients with glioblastoma. PS, performance status; RT, radiotherapy;

TMZ, temozolomide; HRT, hypofractionated radiotherapy; MGMT, O-6-methylguanine-DNA methyltransferase; BSC best supportive

care. *, consider 40 Gy/15 fractions or 25 Gy/5 fractions according to the institution guidelines and expertise.

additional possible treatment options. Data for early
uncontrolled studies suggested a possible benefit of adding
bevacizumab, a monoclonal antibody that targets vascular
endothelial growth factor (VEGF) in frail or elderly patients
(31,32). Two RCT (AVAglio and RTOG 0825) assessing
the addition of bevacizumab to TMZ and RT in patients
with newly diagnosed glioblastoma did not demonstrate
OS benefit (33,34). The AVAglio trial reported a trend for
better survival with bevacizumab in elderly patients (older
than age 65) with MGM'T promoter-unmethylated tumors.

Currently, a randomized phase II trial is assessing
outcomes of hypofractionated radiotherapy alone or
radiotherapy plus bevacizumab in elderly glioblastoma
patients (ARTE, NCT01443676). Further studies are
ongoing and immunotherapeutic approaches may be a
promising approach (35).

Conclusions

Glioblastoma is the most common primary CNS malignancy
and it is becoming more frequently diagnosed in the elderly
population. Post-operative treatment options include: (I)
HRT with concurrent and adjuvant temozolomide (II)
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hypofractionated RT alone (unmethylated patients) or (III)
TMZ alone (methylated patients) when combined modality
is not feasible due to patient poor performance status or
multiple comorbidities. MGMT promoter methylation
status may be a useful indicator of whether single modality
(RT or TMZ alone) or combined modality treatment may be
indicated. Most centres either do not have access to this test,
or the test result may not be available at the time of making
a treatment decision, in which case we would recommend
CMT with hypofractionated RT with concurrent
temozolomide as the initial approach in patients well enough
to have treatment. Future trials addressing new approaches
are needed to improve outcomes in this fatal disease.
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