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Abstract
Approximately half of all patients with glioblastoma are older 
than 65 years and nearly one-quarter are older than 70 years, with 
a rising incidence of this disease in the elderly population. The life 
expectancy of elderly patients with glioblastoma is significantly 
shorter than in younger patients. Potential explanations for this 
abbreviated survival include differences in tumor biology, reduced 
use of therapies, enhanced toxicity of treatment, or diminished ef-
ficacy of available therapies with increasing age. The current stan-
dard treatment of newly diagnosed, protocol-eligible, nonelderly 
patients with glioblastoma is based on the randomized prospective 
EORTC/NCIC study that included patients aged 18 to 70 years with 
a performance status of ECOG 0 to 2. Limited single-institution 
retrospective series suggest that clinically fit elderly patients may 
benefit from a similar treatment regimen. However, no random-
ized trial has been performed in the elderly population using this 
regimen. Available prospective randomized clinical trials in the el-
derly population with glioblastoma have shown that radiotherapy 
is superior to supportive care only, that single-modality hypofrac-
tionated radiotherapy (reduced dose and shorter treatment sched-
ule) is an alternative to single-modality standard fractionated 
radiotherapy, and that single-agent temozolomide is equivalent 
to radiotherapy alone. This article summarizes published data of 
current patterns of care in elderly patients and reviews published 
evidence as it pertains to the benefit of different treatment mo-
dalities in elderly patients with glioblastoma. Notwithstanding the 
previously mentioned randomized trials, the optimal treatment of 
elderly patients with glioblastoma remains controversial.  (JNCCN 
2013;11:1165–1173)
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Learning Objectives

Upon completion of this activity, participants will be able to:
• Evaluate the potential explanations for abbreviated 

survival in elderly patients diagnosed with glioblastoma
• Describe the roles that surgery, radiotherapy, and te-

mozolomide have in the treatment of elderly patients 
with glioblastoma

Glioblastoma is the most common primary glial brain 
cancer and despite recent advances remains an in-
curable disease. The first study in glioblastoma that 
clearly showed benefit (defined as an improvement in 
median overall survival [mOS]) from addition of che-
motherapy to radiotherapy was the landmark EORTC/
National Cancer Institute of Canada (NCIC) trial.1 
A total of 573 patients between the ages of 18 and 70 
years with glioblastoma and good performance status 
(ECOG performance status 0–2) were randomized to 
receive postsurgical radiotherapy or radiotherapy plus 
concomitant and adjuvant chemotherapy with te-
mozolomide. The study showed an improvement in 
mOS from 12.1 to 14.6 months in the combination 
versus the radiotherapy monotherapy arm. The 5-year 
follow-up report showed that in the combination 
therapy arm, survival was also improved at the 2-, 3-, 
4-, and 5-year marks in all subgroups reported.2 This 
study is currently the only prospective randomized 
controlled study showing an mOS benefit from the 
addition of adjuvant chemotherapy in patients with 
glioblastoma. A significant limitation of this study is 
that only patients aged 70 years or younger and with 
good performance status were eligible to participate. 
However, the median age of patients with newly di-
agnosed glioblastoma is 60 to 62 years, approximately 
45% of patients are older than 65 years (herein de-
fined as elderly patients), and a clear trend toward an 
increasing incidence of elderly patients with glioblas-
toma is being seen in developed countries.3 Because 
patients older than 70 years were not included in this 
landmark trial, the question of the applicability of this 
regimen to these patients has remained controversial. 

Age has been identified as the most important prog-
nostic factor for survival in glioblastoma. Survival de-
clines after age 50 years, with a further, almost linear de-
cline thereafter.4–6 Population-based studies of patients 
with newly diagnosed glioblastoma show a mOS of 6 
months in elderly patients, which is significantly lower 

than in younger patients.7–9 Currently, limited prospec-
tive data apply to this growing and heterogeneous pa-
tient population with respect to treatment (Table 1). 

The clinical course of all patients with glioblas-
toma is commonly associated with progressive decline 
of neurologic function, including worsening cogni-
tive abilities, loss of motor skills, and decreased abil-
ity to perform activities of daily living. In addition, 
standard treatment for glioblastoma is associated with 
adverse effects, including postoperative complications 
(eg, a high rate of thromboembolic events and isch-
emic injury from surgery, leading to new or amplified 
neurologic deficits) and side effects from radiotherapy 
(eg, fatigue, cognitive slowing or impairment, alope-
cia, lymphopenia), chemotherapy (eg, myelosuppres-
sion, immunosuppression, nausea, constipation), and 
steroid treatment (myopathy, hyperglycemia, weight 
gain, emotional changes).10 All of these elements of 
treatment may be of particular concern in elderly pa-
tients with glioblastoma, and because performance 
status and medical fitness in the elderly are largely 
heterogeneous, treatment options for many elderly 
patients must be carefully considered. 

Possible Reasons for Poor Outcome in 
Elderly Patients
Possible explanations for the comparatively worse 
outcome in the large and heterogeneous group of 
elderly patients with glioblastoma include intrinsic 
and extrinsic (iatrogenic) factors that lead to the fol-
lowing questions: 

• Is the biology of glioblastoma different in older 
versus younger patients? 

• Do elderly patients receive suboptimal therapy, 
and are effective treatments withheld? 

• Do older patients uniformly tolerate less toxicity, 
and can this contribute to earlier death? 

• Are the standard therapies of surgery, radiother-
apy, and temozolomide-based chemotherapy less 
effective in older patients? 

Biologic and Prognostic Factors of 
Glioblastoma in Elderly Patients
Two main prognostic biomarkers are known in glio-
blastoma: methylguanine methyltransferase (MGMT) 
promoter methylation and isocitrate dehydrogenase 1 
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(IDH1) mutation status. MGMT promoter methyla-
tion has been validated as a major prognostic factor for 
patients with glioblastoma based on analysis of speci-
mens collected in the landmark EORTC/NCIC trial.11 
Approximately 30% to 40% of all newly diagnosed 
glioblastomas manifest the favorable MGMT promoter 
methylation. More recent studies showed that MGMT 
promoter methylation status is not age-dependent, but 
rather is also a positive prognostic marker for OS in the 
elderly.12–17 In addition, data from a recently published 
prospective study in elderly glioblastoma (the German 
NOA-08 and Nordic trials) showed that MGMT pro-
moter methylation also seems to predict response to 
temozolomide in elderly patients.18,19 

For several decades it was known that so-called 
secondary glioblastomas that arise from lower-grade 
gliomas are associated with improved survival and 
younger age compared with so-called primary glioblas-
tomas. Several studies document that mutations of 
IDH1 are associated with and genetically define sec-
ondary glioblastoma that is associated with a better OS 
irrespective of treatment. The incidence of secondary 
glioblastoma, however, decreases with age and, in con-
trast to MGMT promoter methylation, IDH1 muta-
tions are age-dependent and only rarely manifest as 
glioblastoma in elderly patients (<2%).20–22 

In addition, other genetic alternations have 
been shown to possibly have prognostic implica-
tions in elderly patients with glioblastoma, includ-
ing TP53 mutations (worse prognosis) and epidermal 
growth factor receptor (EGFR) amplification (pos-
sible worse prognosis). Similar to MGMT promoter 
methylation and IDH1 mutations, these markers 

currently do not influence the choice of treatment or 
clinical decision-making and, unlike MGMT, have 
not yet been validated prospectively.23,24

Current Patterns of Care in Treatment of  
Elderly Patients With Glioblastoma
Several population-based studies report that elderly 
patients with glioblastoma receive less therapy than 
younger patients.8,25,26 However, most published data 
on patterns of care in the elderly with glioblastoma 
were derived before temozolomide became available 
and before the EORTC/NCIC study was published. 

A SEER database analysis of 4137 patients older 
than 65 years who were treated between 1994 and 
2002 showed that advancing age was associated with 
decreased use of resection, radiotherapy, and che-
motherapy, and with a diminished survival (mOS, 
4 months).8 A second SEER database analysis on 
2836 patients older than 70 years showed that 86% 
of patients received some form of treatment, but that 
only 46% of patients underwent both surgery and 
radiotherapy.26 In addition, another study reported 
that the rate of treatment with supportive care only 
increased with age.9 Reasons posited for diminished 
care in the elderly were the concern for increased 
toxicity from treatment with increasing age, patient 
preference, and perceived therapeutic nihilism on 
the part of the treating physician. 

Limited retrospective data have been pub-
lished on the rate of treatment-related toxic-
ity in elderly patients with glioblastoma who were 
treated with surgery followed by temozolomide-
based chemoradiation and adjuvant temozolo-
mide (EORTC/NCIC regimen).13,17,27–29 In general, 

Table 1 Randomized Controlled Trials Designed for Elderly Patients With Newly Diagnosed  
Glioblastoma

Study Patient Age (y)
Number of Evaluable 
Patients Treatment

Median Survival 
(mo)

Nordic42 ≥60

>70

291

123

TMZ5/23 vs RT34 vs RT60

TMZ5/23 vs RT34 vs RT60

8.3 vs 7.5 vs 6.0

9.0 vs 7.0 vs 5.2

NOA-0818 >65 373 RT60 vs TMZ7/7 9.6 vs 8.6

Keime-Guibert et al34 ≥70  85 RT50 vs supportive care 6.7 vs 3.9

Roa et al35 >60 100 RT60 vs RT40 5.1 vs 5.6

NCIC/EORTC 22061-
26062a

≥65 N/A RT40/daily TMZ + TMZ5/23  
vs RT40

N/A

Abbreviations: NA, not available; RT34,radiotherapy given at 34 Gy in 10 fractions; RT40, radiotherapy given at 40 Gy in 15 fractions over 3 weeks; 
RT50, radiotherapy given at 50 Gy in fractions of 1.8 Gy; RT60, radiotherapy given at 60 Gy in 30 fractions over 6 weeks; TMZ, temozolomide; TMZ5/23, 
temozolomide given at 150–200 mg/m2/d on days 1–5 on an every-28-day cycle; TMZ7/7, temozolomide given at 100 mg/m2/d for 7 days on, 7 days off. 
aClinicalTrials.gov identifier: NCT00482677.



Focused Review

Holdhoff and Chamberlain

© JNCCN—Journal of the National Comprehensive Cancer Network | Volume 11 Number 9 | September 2013

1168 C
E

these small retrospective studies suggest increased 
temozolomide-associated myelotoxicity when com-
pared with a younger cohort of patients with glio-
blastoma treated in a similar manner. 

Extent of Surgery
The survival benefit of surgery in the elderly has nev-
er been prospectively determined in a large random-
ized trial. Consequently, data are based on retrospec-
tive studies and a single small prospective study.30–33 
A statistically significant difference in survival was 
observed in several retrospective studies comparing 
biopsy versus resective surgery in the elderly. A series 
of 128 patients older than 65 years who underwent 
either a surgical resection or biopsy showed better 
survival in those who underwent resection (27 vs 15 
weeks).31 A study of patients aged 65 years or older 
compared 2 cohorts of 40 patients who underwent 
either surgical resection or biopsy only.32 The median 
age was 73 years and survival was 5.7 and 4.0 months 
in the resection and biopsy cohorts, respectively. An-
other study showed a 60% reduction in the risk of 
death after a gross total versus partial resection in 394 
patients with a median age of 72 years.33

In summary, these data support the use of surgery 
in selected, healthier elderly patients. These data 
must be interpreted with caution, because patients 
who are selected for surgery commonly manifest bet-
ter performance status, have fewer comorbidities, 
and likely have surgically accessible disease.

Adjuvant Radiation
The question whether elderly patients with glio-
blastoma benefit from adjuvant radiotherapy has 
been determined in a randomized study of 85 pa-
tients aged 70 years and older and a Karnofsky per-
formance score of 70 or greater who either received 
postoperative radiation (50.4 Gy in 28 fractions) 
or supportive care alone34 (Table 1). The difference 
in mOS was 6.7 months with radiotherapy versus 
3.9 months without. Furthermore, the extent of 
resection predicted for survival in this study and 
the effects of resection and radiotherapy seemed 
to be independent. Importantly, this study showed 
no significant differences in health-related quality 
of life. Similarly, a multivariate population-based 
analysis of 2836 patients older than 70 years from 

the SEER database showed that OS and cancer-
specific survival were significantly improved with 
radiotherapy.26

Short-course radiation schedules with larger 
doses of radiotherapy per fraction (so-called hypo-
fractionated radiotherapy) have been explored in pa-
tients with advanced age and Karnofsky performance 
score less than 70 (Table 1). Short-course radiother-
apy is based on the supposition that 3-weeks of radio-
therapy impacts quality of life less than the standard 
6-week radiotherapy regimen and is also biologically 
equivalent. A prospective randomized Canadian 
study of 100 patients aged 60 or older compared stan-
dard radiotherapy (60 Gy in 30 fractions) with the 
hypofractionated regimen of 40 Gy in 15 fractions.35 
mOS was 5.1 months in patients who received stan-
dard radiotherapy and 5.6 months in those who re-
ceived hypofractionated radiotherapy. The authors 
concluded that hypofractionated radiotherapy is 
equivalent to standard radiotherapy, and based on 
this study hypofractionated radiotherapy has been 
promulgated as a treatment option for patients with 
advanced age and limited performance status.

Adjuvant Chemoradiation With Temozolomide
Post hoc analysis of the 5-year follow-up data of the 
EORTC/NCIC study showed a trend toward survival 
benefit from concurrent and adjuvant temozolomide 
in all subgroups studied.1,2 This study excluded patients 
older than 70 years with a compromised performance 
status. The subgroup analysis of the 170 patients aged 
60 to 70 years (87 received radiotherapy alone; 83 
received radiotherapy plus temozolomide) showed 
noticeably improved survival rates in the combina-
tion arm at the 2-, 3-, 4-, and 5-year marks. Further 
subgroup analysis of this trial, however, showed a de-
creasing relative benefit from the addition of temo-
zolomide to radiation with increasing age, particularly 
in patients older than 60 years: a hazard ratio of 0.64 
in patients aged 61 to 65 years (n=114; P=.096) and 
0.87 in those aged 66 to 70 years (n=83; P=.340).36 
These conclusions must be interpreted cautiously, be-
cause this was a subgroup analysis without prespecified 
statistics. Further phase III data may become available 
from the RTOG 0525 study that compared 2 dose 
schedules of postradiotherapy temozolomide.17 How-
ever, how many patients in RTOG 0525 were older 
than 70 years is unknown, and furthermore the trial 
did not include a radiotherapy-only comparator arm. 
A recent retrospective study assessed postsurgery treat-
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ment of 105 consecutive patients (only 84 evaluable) 
aged 65 years or older (median age, 74 years; range, 
66–87 years) with newly diagnosed glioblastoma.28 
In this study, 41 patients were treated with temozolo-
mide chemoradiation, 23 with radiotherapy only, and 
1 with chemotherapy alone, and 19 patients received 
supportive care only. Improved OS was seen in a uni-
variate analysis, but this was not statistically signifi-
cant in a multivariate analysis. A retrospective study 
in patients with glioblastoma aged 65 years or older 
(median age, 71.9 years) compared 103 patients who 
received adjuvant chemotherapy with 48 patients 
who received radiotherapy alone.33 The study showed 
a 55% decrease in risk of death after adjusting for age, 
Karnofsky performance status, number of lesions, and 
extent of surgical resection. A limitation of the study 
was that most patients were treated before temozolo-
mide became available, and that the criteria for de-
termining treatment allocation were not prespecified. 
A more recent retrospective analysis showed that in 
patients with favorable prognosis (single resected tu-
mor and RTOG recursive partitioning analysis, class 
V), both median and 2-year survival rates were signifi-
cantly improved with the combination of radiother-
apy and temozolomide versus radiotherapy alone in 
patients aged 60 to 70 years and 71 years and older.29 
Several other small retrospective studies in elderly pa-
tients with newly diagnosed glioblastoma27,37,38 suggest 
an added survival benefit from the addition of temo-
zolomide to radiotherapy. The studies were, however, 
limited by their retrospective nature, size, and selec-
tion bias with respect to treatment. 

The currently open trial NCIC/EORTC 22061-
26062 is randomizing elderly patients with glioblas-
toma to either hypofractionated radiotherapy (40 Gy 
in 15 fractions) plus concomitant and adjuvant te-
mozolomide or hypofractionated radiotherapy alone 
(ClinicalTrials.gov identifier: NCT00482677). The 
study will provide clarity regarding the role of hy-
pofractionated radiotherapy/temozolomide versus 
single-modality radiotherapy, but it presupposes no 
added benefit to the use of 60 Gy radiotherapy in 30 
fractions based on the earlier Canadian trial.35 

The results of AVAglio and RTOG 0825, 2 stud-
ies examining the addition of bevacizumab to radio-
therapy plus temozolomide in patients with newly 
diagnosed glioblastoma, were recently presented.39,40 
Neither study showed an OS advantage with the ad-
dition of bevacizumab, and both concluded that the 

addition of bevacizumab had no benefit aside from 
a modest improvement in progression-free survival. 
These studies and the ANOCEF trial mentioned 
later indicate that up-front bevacizumab currently 
has no role in the treatment of newly diagnosed glio-
blastoma regardless of age or performance status.39–41 

Single-Modality Adjuvant Therapy
Two recently published European randomized con-
trolled trials compared single-modality treatments in 
the up-front treatment of elderly patients with glio-
blastoma.18,39 This work was partly based on the pre-
vious trials that showed increased treatment-related 
toxicity (discussed earlier), data from the EORTC/
NCIC subgroup analysis suggesting limited benefit 
from combined radiotherapy plus temozolomide in 
elderly patients, and the universal recognition of 
shorter mOS in elderly patients with glioblastoma. 

The Nordic trial prospectively randomized 342 
patients older than 60 years with a good performance 
status (ECOG 0–2) to 3 different single-modality 
treatment arms: 1) standard radiation (60 Gy in 30 
fractions), 2) hypofractionated radiation (34 Gy in 
10 fractions), or 3) single-agent, standard-dose te-
mozolomide (150–200 mg/m2/d for 5 days every 28 
days; Table 1).42 The authors concluded that the re-
sults were equivalent between the temozolomide and 
hypofractionated radiotherapy study arms, and that 
the standard radiotherapy arm was inferior to both. 
Crossover to alternative therapy (radiotherapy to 
temozolomide and vice versa) was seen in approxi-
mately 35% of all patients. In addition, in a subgroup 
analysis, patients with MGMT promoter methyla-
tion fared better with temozolomide versus hypofrac-
tionated radiotherapy, whereas among patients with 
unmethylated MGMT promoter, hypofractionated 
radiotherapy was superior to temozolomide. 

The German study NOA-08 randomized 373 pa-
tients older than 65 years with newly diagnosed ana-
plastic astrocytoma or glioblastoma and a Karnofsky 
performance status of 60 or greater to either radio-
therapy alone (60 Gy in 30 fractions) or single-agent 
temozolomide (dose-dense schedule; Table 1).18 The 
authors concluded that temozolomide was noninfe-
rior to radiotherapy alone in this patient group. As in 
the Nordic trial, this study showed the equivalence 
(noninferiority) of single-modality treatment with 
either radiotherapy or temozolomide. Furthermore, 
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the study confirmed the role of MGMT promoter 
methylation in elderly patients with glioblastoma as 
a predictive tool in clinical decision-making, wherein 
elderly patients with methylated tumors had superior 
OS when treated with temozolomide. 

Two studies by the French ANOCEF study group 
in elderly patients with newly diagnosed glioblas-
toma (meeting the criteria of age ≥70 years, biopsy 
only, and Karnofsky performance status <70) com-
pared temozolomide only versus best supportive care 
and, recently, temozolomide plus bevacizumab.41 
These studies concluded that temozolomide only was 
superior to best supportive care and that the addition 
of bevacizumab to temozolomide added no benefit to 
temozolomide only. The authors conclude that te-
mozolomide only is a practical treatment choice in 
elderly patients with glioblastoma. 

Opinion Statements/Conclusions

Matthias Holdhoff
Currently available data on the treatment of elderly 
patients with glioblastoma are limited because of the 
lack of a prospective randomized trial comparing stan-
dard combination therapy as defined by the landmark 
EORTC/NCIC trial1 with single-modality treatment 
(radiotherapy or temozolomide). Overall, evidence 
suggests a benefit from resection followed by adjuvant 
radiotherapy or temozolomide in elderly patients. Ret-

rospective data and subgroup analysis of the EORTC/
NCIC data also suggest an added benefit from adjuvant 
chemoradiation with temozolomide. Until further pro-
spective randomized data become available, it appears 
reasonable to offer elderly patients with glioblastoma 
standard therapy with radiotherapy and concomitant 
and adjuvant temozolomide (EORTC/NCIC regimen) 
if they are believed to be clinically fit to tolerate com-
bination therapy. Age alone is not a sufficient criterion 
on which to base therapy selection for any individual 
patient with glioblastoma. In addition, conventional 
performance status assessment (Karnofsky performance 
status or ECOG) does not reliably apply to all patients 
with brain cancers, because the score can be influenced 
by focal neurologic deficits caused by tumor location, 
which may not reflect whether a patient would toler-
ate a certain therapy. Clinical judgment is still required 
to carefully determine each individual patient’s clinical 
fitness. MGMT promoter methylation status is a pro-
spectively validated prognostic and predictive marker 
in elderly patients with glioblastoma; it may be a useful 
adjunct in clinical decision-making in elderly patients 
who are frail, and serve as a tie-breaker in patients for 
whom the risk versus benefit from addition of temozolo-
mide is uncertain.

Marc Chamberlain
A practical issue is whether an unspecified end point 
that is tumor response based on MGMT methylation 
status, as determined in the NOA-08 and Nordic 

Figure 1 Suggested nonprotocol approach in the treatment of elderly patients with newly diagnosed glioblastoma. 
Abbreviations: MGMT, methylguanine methyltransferase; RT, radiotherapy; TMZ, temozolomide; TMZ5/23, temozolomide given at 150–200 mg/m2/d on 
days 1–5 on an every-28-day cycle.
aFactors to consider include age, performance status, organ function, comorbidities, and patient preference.
bNot evidence-based.
cEvidence-based.

RT alone
(short-course)c

OR
TMZ monotherapy (if MGMT

promoter methylation is
detected)c

OR
Best supportive care

Combination therapyb:
RT60/TMZ + by TMZ5/23

Based on overall assessment and
best clinical judgment:
Is the patient well enough to
consider combination therapy?a

Elderly patients
(age >70 y) with
newly diagnosed

glioblastoma

Yes

No
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trials of elderly patients with glioblastoma, changes 
clinical practice or even clinical trial design. This 
is particularly relevant because the EORTC/NCIC 
is conducting another randomized trial in elderly 
patients with glioblastoma comparing hypofraction-
ated radiotherapy (40 Gy in 15 fractions) with or 
without standard-dose temozolomide. If radiothera-
py alone is inferior therapy in elderly patients with 
methylated MGMT tumors, the question of whether 
this treatment might then compromise survival is 
difficult to answer, because the response based on 
MGMT methylation was never powered sufficiently 
to determine the answer unequivocally. Nonethe-
less, compelling evidence seems to show that temo-
zolomide adds benefit only to the MGMT methyl-
ated cohort of elderly patients with newly diagnosed 
glioblastoma, suggesting that treatment practice 
should change to include MGMT methylation de-
termination when considering either hypofraction-
ated radiotherapy or temozolomide alone for elderly 
patients with glioblastoma outside of a clinical tri-
al. In elderly patients with unmethylated MGMT, 
both the Nordic and German NOA-08 trials would 
recommend hypofractionated radiotherapy with-
out temozolomide as the preferred treatment. The 
ANOCEF trials conclude that temozolomide alone 
is an appropriate therapy in elderly patients who 
underwent biopsy only, have impaired performance, 
and with newly diagnosed glioblastoma. Currently, 
no prospective evidence shows that the EORTC/
NCIC treatment regimen improves survival in el-
derly patients with glioblastoma, notwithstanding 
continued controversy as to generalizability of this 
trial to elderly and performance-impaired patients 
with newly diagnosed glioblastoma. The algorithm 
in Figure 1 reflects the ongoing debate regarding how 
best to treat elderly patients with glioblastoma. De-
termining a standard of care for elderly patients with 
newly diagnosed glioblastoma would constitute a sig-
nificant achievement, and based on the ANOCEF, 
NOA-08, and Nordic trials, that realization seems 
to be closer. 
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a. True
b.  False

3. A prospective randomized Canadian 
study showed that hypofractionated 
radiotherapy is equivalent to standard 
radiotherapy for patients with ad-
vanced age and limited performance 
status.
a. True
b.  False

choice questions. Credit cannot be obtained for tests complet-
ed on paper. You must be a registered user on NCCN.org. If you 
are not registered on NCCN.org, click on “New Member? Sign 
up here” link on the left hand side of the Web site to register. 
Only one answer is correct for each question. Once you suc-
cessfully answer all posttest questions you will be able to view 
and/or print your certificate. Software requirements: Internet

Instructions for Completion
To participate in this journal CE activity: 1) review the learning 
objectives and author disclosures; 2) study the education con-
tent; 3) take the posttest with a 66% minimum passing score 
and complete the evaluation at http://education.nccn.org/
node/27696; and 4) view/print certificate. After reading the 
article, you should be able to answer the following multiple-

Posttest Questions
1. Approximately what percentage of patients with glioblas-

toma are older than age 65? 
a. 25%
b.  50%
c. 65%
d.  80%

2. Treatment with single-agent temozolomide is equivalent to 
radiotherapy alone in elderly patients with glioblastoma.


