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Abstract

Glioblastoma is the most aggressive and common malignant primary brain tumor among adults. Due to its aggressiveness,
GBM entails a short median overall survival and fatal outcomes. Incidence notably increases with age, 50% of patients being
diagnosed at the age of 65 or older. Given that cognitive loss is commonly confused with age-related cognitive impairment,
delays in diagnosis are frequent. Furthermore, the elderly are a vulnerable group, commonly having poorer functional status,
more comorbidities, and reduced tolerance to intensive treatments. Therefore, clinical and therapeutic implications should
be considered within a multidisciplinary approach. The aim of the present study was to review the current knowledge on the
management of glioblastoma in the elderly population (> 65 years).
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Introduction of the World Health Organization (WHO) Classification
of Tumors of the Central Nervous System (CNS) (2021),
the adult entity is defined as 'glioblastoma, IDH-wildtype',
CNS WHO grade 4. Grade 4 may be assigned by classic

histology (necrosis and/or microvascular proliferation) and

Glioblastoma (GBM) is the most frequent malignant pri-
mary tumor of the central nervous system (CNS), accounting
for 48.6% of total CNS malignancies [1]. In the 5th edition
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can also be supported by specific molecular features such
as TERT promoter mutation, EGFR amplification, and/or
combined whole-chromosome 7 gain with chromosome 10
loss (+7/— 10). GBM is fast-growing, cytologically malig-
nant, and typically associated with rapid pre- and postopera-
tive disease evolution [2]. It translates into a short median
overall survival (OS) of around 15 months [1]. Its incidence
notably increases with age, and around 50% of patients with
GBM are diagnosed at the age of > 65. The elderly are a
highly heterogeneous group. Some patients remain func-
tionally independent and can tolerate multimodal treatment,
whereas others present with poorer functional status, more
comorbidities, and reduced tolerance to intensive treatments.
These factors may influence treatment elegibility and sur-
vival. Moreover, older patients have historically been under-
represented in clinical trials, limiting the generalizability of
conventional treatment recommendations to frail and very
old populations.

Therefore, it entails specific diagnostic, clinical and thera-
peutic decisions that require a multidisciplinary approach
[3].

The main symptoms of GBM include headache, nau-
sea, vomiting and cognitive abnormalities (confusion and
memory loss), personality changes, epileptic seizures, focal
neurological deficits, and balance or coordination disorders,
although it can also be asymptomatic [4]. Among older
adults, the initial presentation may be particularly subtle.
Cognitive decline, apathy, confusion, reduced mobility, falls,
or loss of independence may be incorrectly attributed to nor-
mal aging, dementia, cerebrovascular disease, depression,
or medication-related effects. These overlapping manifesta-
tions can delay new diagnosis, allowing further neurological
and functional deterioration before treatment is initiated [5].
Hence, it is of paramount importance to perform a compre-
hensive anamnesis and a thorough neurological exam in this
group age.

Diagnosis

Contrast-enhanced brain magnetic resonance imaging (MRI)
is the imaging modality of choice for the initial evaluation
of suspected GBM [6]. An integrated histopathological and
molecular evaluation is essential for accurate classification,
prognostic stratification and treatment selection. Besides
molecular biomarkers relevant for prognosis have been
identified:

e [DHI/IDH?2: mutations in the genes encoding for isoci-
trate dehydrogenase (IDH) associate with better progno-
sis, although these are rare in people > 40 years old [7].

o 0° -methylguanine-DNA-methyltransferase (MGMT)
gene: Is the most clinically relevant predictive molecu-
lar biomarker for treatment selection in older patients
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with GBM [8]. It is associated with increased sensitivity
to temozolomide (TMZ) and predicts a greater survival
benefit from TMZ-containing treatment. Its clinical rel-
evance is particularly pronounced in this population.

e EGFR: gene amplification is commonly observed in the
elderly, and it associates a worse prognosis. It may also
indicate a potential benefit to targeted therapies [9].

e TERT: mutations in the TERT promoter and whole-chro-
mosome copy-number changes, such as chromosome 7
gain and chromosome 10 loss (+7/— 10), together with
EGFR amplification, are among the molecular altera-
tions that can support the diagnosis of glioblastoma,
IDH-wildtype, in the absence of classic histopathologi-
cal features, within the WHO 2021 framework [2].

Management

Surgical management is one of the cornerstones of GBM
treatment. The main objective of surgical management is
to achieve the maximum extent of resection (EOR) without
causing unacceptable neurological deficits. Diagnostic con-
firmation requires tissue sampling via stereotactic biopsy
or, preferably, surgical resection [10]. The choice largely
depends on the patient's functional status, with a Karnofsky
Performance Status (KPS) score > 70 being a criterion for
greater benefit with resection. In frail patients or those with
significant comorbidities, biopsy is usually preferable to
minimize risks [11]. Frailty is a clinically state of increased
vulnerability resulting from aging-associated decline in
physiological reserve, which compromises the ability to
respond to stressors. It is defined by meeting three out of
five criteria: low grip strength, low energy, slowed waking
speed, low physical activity, and/or unintentional weight loss
[12]. It is identified and quantified through comprehensive
geriatric assessment (CGA). Patients aged > 70 years should
undergo frailty screening using the G8 questionnaire. Those
with an abnormal G8 score (< 14), or with clinically evident
vulnerabilities despite a normal score, should be referred for
a CGA. This assessment should evaluate functional status,
cognitive function, comorbidities, polypharmacy, nutritional
status, mood, mobility and risk of falls, and social support.
In the glioblastoma-specific study by Lombardi et al., GCA
included the Cumulative Illness Rating Scale (CIRS), Activ-
ities of Daily Living (ADL), Instrumental Activities of Daily
Living JADL), Mini-Mental State Examination (MMSE),
and Geriatric Depression Scale (GDS), and provided prog-
nostic information independently of KPS [13].

It is essential to adopt a multidisciplinary approach,
adapting the intensity of treatment to the patient's baseline
situation and personal preferences. The priority is not only
to prolong survival, but also to preserve quality of life (QoL)
[14]. Treatment options include surgery when feasible, tai-
lored radio-chemotherapy regimens, chemotherapy alone,



Clinical and Translational Oncology

or best supportive care, guided by age, performance status,
MGMT promoter methylation status, and the patient’s over-
all geriatric fitness [15].

Surgical management of glioblastoma
in people of advanced age

The type of surgical intervention, together with age and
functional status, are key prognostic factors. In contem-
porary series, the median survival reaches 8.5 months in
patients < 75.5 years of age, in good general health and
undergoing partial or complete resection, compared to
3.1 months in those undergoing biopsy alone and with a
KPS score < 70 [16].

Although age is not a contraindication factor for GBM
surgery, data on surgical resection with biopsy in people
of advanced age are heterogeneous. The sole randomized
clinical trial in this setting, the ANOCEF study, compared
the survival in patients > 70 years old with a KPS score of >
50 and presenting with a radiological suspicion of operable
GBM tumoral who underwent resection versus those who
underwent biopsy. This study did not find a significant ben-
efit in terms of OS between the surgery and the biopsy (9.37
and 8.96 months, respectively).However, the surgery group
had an increased progression-free survival (PFS) (5.06 vs.
4.02 months, p = 0.034) and less deterioration of the QoL,
without an increase in the morbidity and mortality [17].

In contrast, several retrospective studies demonstrated
a positive impact of surgery on OS, being the EOR a key
prognostic factor. One German study including population
aged > 65 years or older with GBM investigated the func-
tional and oncological outcome of surgical treatment com-
paring gross total resection (GTR), partial resection (PR),
and stereotactic biopsy. The median OS was significantly
higher in patients who underwent GTR (10.8 months) com-
pared to those with PR (8.1 months), and biopsy (3 months).
Additionally, higher preoperative KPS was associated with
improved OS [18].

Similarly, another study carried out in Austria showed
that OS differed significantly between EOR groups:
4 months after biopsy, 8.3 months after subtotal resection,
and 13.8 months after GTR [19].

People of advanced age may suffer perioperative com-
plications and mortality after surgery. The Swedish Brain
Tumor Registry included patients aged 65 years or older who
underwent surgery for GBM. The registry reported a low
postoperative morbidity rate of 24%, with factors such as
resection and not having a multifocal tumor being associated
with a higher risk of postoperative morbidity. More aggres-
sive surgeries performed on potentially resectable tumors are
associated with a higher rate of complications; hence, patient
selection becomes particularly important. The postoperative

mortality rate was 5%, which was associated with increased
age, biopsy, and poor performance status [20]. Overall, these
findings support surgery as a feasible alternative in patients
of advanced age with GBM, if the indication is based on
careful selection considering KPS, comorbidities, tumor
characteristics, and patient’s preferences.

Adjuvant treatment in elderly patients
with glioblastoma

Radiotherapy (RT) combined with supportive care has long
been an essential treatment option in the management of
elderly patients with GBM. Keime-Guibert et al. were the
first to demonstrate that RT reports clear benefit on sur-
vival, even in patients 70 years of age or older. This study
compared the median survival of patients > 70 years with
a newly diagnosed GBM and a KPS of > 70. Patients who
received RT plus supportive care had a median survival of
29.1 weeks, compared to just 16.9 weeks for the patients
who received supportive care alone [5]. In 2004, Roa et al.
explored the possibility of shortening the course of RT. They
compared standard RT (60 Gy in 30 fractions over 6 weeks)
with a course of RT (40 Gy in 15 fractions over 3 weeks).
The OS were comparable for both treatments (5.1 months for
standard RT vs 5.6 months for the shorter course). However,
the shorter course involved a significantly lower therapeutic
load [21]. These findings prompted the use of hypofraction-
ated regimens in elderly and fragile patients. In 2012, the
Nordic trial further strengthened this trend. It included 300
patients > 60 years, who were randomized to receive TMZ
in monotherapy, hypofractionated RT (34 Gy administered
in 3.4 Gy fractions over 2 weeks), or standard RT (60.0 Gy
administered in 2.0 Gy fractions over 6 weeks). For patients
older than 70 years, OS was better with TMZ and with hypo-
fractionated RT than with standard RT. Additionally, hypof-
ractionated RT was associated with better tolerance, making
it a particularly attractive strategy in elderly patients [22]. It
should be highlighted that, in addition to efficacy, the impact
of RT on cognitive function and QoL plays a decisive role in
decision-making. Additional evidence supports further treat-
ment de-intensification for frail patients: an International
Atomic Energy Agency randomized phase III trial compared
25 Gy in 5 fractions (1 week) versus 40 Gy in 15 fractions
(3 weeks) in elderly and/or frail patients with newly diag-
nosed GBM, reporting non-inferior outcomes for the shorter
regimen, which can be considered when functional status or
logistics preclude longer schedules [23].

The introduction of TMZ marked a significant advance-
ment in the management of GBM. In elderly patients, the
use of TMZ is strongly linked to the methylation status of
the MGMT gene promoter, the main predictive biomarker
available. The NOA-08 trial included patients aged >

@ Springer



Clinical and Translational Oncology

65 years and compared standard RT with TMZ adminis-
tered as an alternating regimen. The study demonstrated the
non-inferiority of chemotherapy, with similar OS in both
arms (9.6 vs. 8.6 months). The most interesting finding
was the analysis according to MGMT methylation status.
It revealed that patients with methylated promoter clearly
benefited from TMZ treatment (Event Free Survival (EFS)
8.4 vs. 4.6 months), while in patients with non-methylated
MGMT promoter, RT offered better results [15]. Similarly,
the Nordic trial reached comparable conclusions: TMZ alone
was particularly effective in elderly patients with a methyl-
ated MGMT promoter when compared to patients with non-
methylated MGMT promoter (OS 9.7 vs. 6.8 months) [22].
Taken together, these trials established the determination of
MGMT status as a crucial step before prescribing chemo-
therapy in this population.

In patients younger than 70 years old, it was established
the Stupp protocol (RT 60 Gy + concomitant-adjuvant
TMZ) [10] as the best regimen. However, no confirmatory
studies in the elderly were available.

The role combining RT and temozolomide in older
patients was clarified by the phase III trial [24]. It included
562 patients >65 years with newly diagnosed GBM, who
were randomly assigned to receive either hypofractionated
RT alone (40 Gy in 15 fractions) or RT with concomitant
TMZ. Patients on RT + TMZ showed a significantly longer
OS than with RT alone (9.3 months vs. 7.6 months) and
longer median PFS (5.3 months vs. 3.9 months) vs RT
alone. Among patients with a methylated MGMT promoter
status, the median OS was 13.5 months with RT+TMZ and
7.7 months with RT alone, while patients with unmethyl-
ated MGMT status showed only limited benefit [24]. These
findings support the use of MGMT promoter methylation
status to guide treatment selection. However, therapeu-
tic decisions should not be based on chronological age
alone, but should also consider performance status, frailty,
comorbidities, cognitive function, and patient preferences
[13, 25-29]. Beyond large clinical trials, a range of pro-
spective and retrospective studies support the effectiveness
of chemoradiotherapy in elderly patients. For instance,
Brandes et al. conducted a prospective trial in elderly
patients with GBM and they found that patients treated
with RT+TMZ reached an OS higher than patients on RT
alone (14.9 vs 11.2 months) [30]. This finding was later
confirmed in a subgroup analysis, which demonstrated the
benefit of RT+TMZ for patients with a methylated MGMT
promoter compared to those with an unmethylated MGMT
promoter. [31]. In the same line, Minniti et al. carried out
a phase II study of short-course RT (40 Gy in 15 frac-
tions over 3 weeks) plus concomitant and adjuvant TMZ
in elderly patients (> 70 years old) with GBM. The median
OS was 12.4 months, with a clearly superior benefit in
patients with methylated MGMT promoter vs patients with
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unmethylated MGMT promoter (15.8 vs 8.8 months) [32].
These consistent results reinforce that RT plus TMZ is a
feasible and effective therapeutic option in elderly patients.
Furthermore, MGMT promoter status is a useful predictive
prognostic marker associated with improved response to
this therapeutic combination.

Nevertheless, the management of GBM in newly diag-
nosed elderly patients is not standardized, leading to con-
siderable debate regarding the best treatment approach.
A recent Cochrane Review summarized evidence on the
most effective approaches in this population. It found that
hypofractionated RT and TMZ alone both provide similar
benefit in terms of OS, although it is essential to consider
the MGMT status [33]. According to this meta-analysis, the
combination RT plus TMZ is recommended for patients with
a good overall condition and methylated MGMT promoter,
while short-course RT is recommended in patients with
unmethylated MGMT promoter. In addition, Mazarakis et al.
emphasized that chronological age alone should not drive
treatment selection in elderly patients with GBM; instead,
decisions should integrate performance status, geriatric fit-
ness, comorbidity burden, patient preferences, and MGMT
promoter methylation status [25].

A recent pooled analysis including data from the studies
NOA-08, Nordic and CE.6 identified additional factors that
could improve individualized treatment recommendations.
This study included almost 1300 patients diagnosed with
GBM and older than 60 years. It confirmed the influence of
known clinical prognostic factors -such as EOR and WHO
performance status, glucocorticoids (GC) use and MGMT
promoter methylation status- on patients’ prognosis. Further-
more, it identified that comorbidities such as hypertension,
diabetes, and/or stroke are associated with worse survival in
TMZ-treated patients. The OS of TMZ-treated patients with
> 2 comorbidities was comparable to those on RT alone,
thus suggesting that the use of TMZ in this group of patients
should be reconsidered. In addition, cognitive function at
baseline was also identified as a prognostic factor for OS
after adjusting. The authors underline the need to systemati-
cally perform a CGA and the consideration of comorbidities
as an essential part in the decision-making process in the
neuro-oncology geriatric field [26].

The available evidence can be summarized in a practi-
cal algorithm (Fig. 1). In elderly patients with GBM should
be considered the functional status and the MGMT pro-
moter methylation status for treatment choice. In patients
with >1 vascular comorbidity (hypertension, diabetes or
stroke) treated with TMZ, caution is advised, and it should
be considered other therapeutic options with less toxicity
associated [34, 35]. CGA, together with MGMT status and
cognitive evaluation, is established as a decisive tool for
therapeutic selection and individualized support for elderly
patients with GBM.
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COMPREHENSIVE GERIATRIC ASSESSMENT

Classify the patient according to functional status and frailty

!

FIT

(Good general condition)

!

Standard treatment

PREFRAIL / FRAIL
(At risk)

VERY FRAIL

(Very dependent /
poor general condition)

MGMT status
assessment

Best supportive care (BSC)
Supportive care and

}

RT+TMZ
(STUPP regimen)

Maintenance TMZ Hypofractionated

RT + TMZ or TMZ
alone (according
to tolerance)

Notes:

symptom management

Hypofractionated
RT alone or short-
course RT

MGMT methylated — greater benefit from temozolomide
Hypofractionated RT = radiotherapy delivered in shorter doses and fewer sessions

+ BSC = palliative approach, without chemotherapy

Fig. 1 Algorithm of initial treatment of glioblastoma in elderly patients. In eligible patients, further treatments may be considered

Intermediate-frequency electric field therapy (Tumor
Treating Fields or TTFields) has emerged as an effective
strategy in combination with TMZ during the mainte-
nance phase, following standard chemoradiotherapy in
adult patients with newly diagnosed GBM. The pivotal
study EF-14 demonstrated that in patients with GBM
who received standard chemoradiotherapy, the addition
of TTFields to maintenance TMZ chemotherapy signifi-
cantly improved both PFS and OS compared to mainte-
nance TMZ alone [36, 37]. A subgroup analysis of the
EF-14 study evaluated the safety and efficacy of TTFields
in elderly patients (> 65 years). It found that combining
TTFields with maintenance TMZ significantly improved
both PFS (6.5 vs. 3.9 months; HR 0.47; p = 0.0236) and
OS (17.4 vs. 13.7 months; HR 0.51; p = 0.0204) with-
out significant increases in systemic toxicity. The only
TTFields-related adverse events were reversible mild/

moderate scalp skin reactions [38]. Regarding treatment
adherence, patients with > 75% daily usage had a signifi-
cantly longer OS: 21.7 months compared to 12.5 months in
those with lower compliance. Within this cohort, the sub-
group of 59 patients > 70 years of age (39 TTFields+TMZ
and 20 TMZ alone) also showed benefit in both OS (14.0
vs. 8.2 months, HR 0.29; p = 0.0175), and PFS (6.7 vs.
3.5 months, HR 0.28; p = 0.0011) [38].

Real-world data including more than 1,800 patients >
70 years of age treated with TTFields confirmed the fea-
sibility and safety in selected elderly patients with good
functional status, without an impact on QoL [39]. How-
ever, social and logistical factors may influence adherence,
underscoring the importance of clinical and family support
in this population.

Results of main studies on GBM in the elderly can be
found on Table 1.

@ Springer
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Treatment options for progression/
recurrence

Currently, there is no standard treatment for recurrent glio-
blastoma (rGBM). Therapeutic options should always be
assessed by a multidisciplinary team, considering clinical
trials as an option and considering that second-line therapy
has limited benefit. The median OS in patients > 70 years
rarely exceeds 6—8 months even with an active approach.
Additionally, the proportion of elderly patients receiving
systemic treatment is half that of younger patients [40].

Zanello et al. reported that being > 70 years is not
an independent predictor of OS (median 19.6 versus
17.0 months, adjusted HR: 1.17, p = 0.190); although the
functional status of patients at the time of recurrence is
the most important factor determining OS (adjusted HR:
1.52, p < 0.001) [41]. Elderly patients with poor KPS
(£60) at recurrence do not appear to benefit from local
therapies, with a median post-progression survival (PFS)
of 14 weeks, but they do benefit from systemic treatment,
with a median PFS of 21 weeks. A proactive therapeutic
approach could be beneficial for certain elderly and/or frail
patients with rGBM [42].

Surgery

To date, no prospective studies have analyzed the impact
of rescue surgery in rtGBM. Several studies have demon-
strated that in elderly populations with rGBM and KPS
> 70, reoperation can positively impact on OS compared
to other therapies. Furthermore, reoperation did not lead
to an increase in postoperative complications compared
to initial surgery. For example, Socha et al. reported that
patients with rGBM who underwent reoperation had
a median OS of 51 weeks, whereas those who received
chemotherapy alone had a median OS of only 21 weeks
[40, 42].

Evidence supporting resurgery in older patients with
rGBM remains limited to retrospective and highly selected
cohorts, as no randomized or prospective elderly-specific
studies have demonstrated a survival benefit. In a propen-
sity-matched study of 39 patients aged > 65 years, Farifia
Nuiiez et al. reported longer median overall survival in
patients undergoing re-resection than in matched patients
managed without further surgery (18.0 vs. 10.1 months;
HR 0.60, 95% CI 0.36-0.90; p = 0.043) [43]. Similarly, a
large national database analysis of older patients found an
association between reoperation and longer median sur-
vival (12 vs. 5 months), with better outcomes after gross-
total than subtotal resection and no substantial increase in
overall complication rates [44]. In contrast, Socha et al.

reported a median post-progression survival of 51 weeks
with local treatment—surgery and/or radiotherapy—ver-
sus 21 weeks with chemotherapy; however, this difference
was not statistically significant (p = 0.36) [42]. Therefore,
reoperation may be considered in carefully selected older
patients. Chronological age alone should not preclude sur-
gery, although the available results must be interpreted
cautiously because of selection bias and the absence of
prospective comparative evidence.

Radiotherapy

Re-irradiation may be considered for selected older patients
with rGBM particularly when the recurrence is limited in
volume and occurs at least 6 months after the initial radio-
therapy course. Although the evidence is restricted to retro-
spective series, re-irradiation can provide local control and
symptomatic relief with acceptable toxicity. In a study of
25 patients aged > 65 years, median OS after re-irradiation
was 6.9 months, with symptomatic radionecrosis reported
in fewer than 10% of patients. A longer interval from initial
radiotherapy was independently associated with improved
survival, suggesting that chronological age alone should not
exclude re-irradiation in appropriately selected patients [45].

TTFields

TTFields have been approved by the FDA for rtGBM based
on the EF-11 trial, in which they showed similar OS to
chemotherapy but no elderly-specific efficacy analysis.
Therefore, their benefit in older patients with recurrent dis-
ease remains uncertain, and treatment feasibility should be
assessed according to functional and cognitive status, car-
egiver support, scalp condition, and expected adherence [38,
46].

A post hoc analysis of the phase 3 trial EF-14, showed
that adding TTFields to maintenance temozolomide
improved PFS and overall OS in patients aged > 65 years,
with a similar benefit in those aged > 70 years, without
increasing systemic toxicity or impairing QoL. However,
these findings apply mainly to selected, functionally pre-
served patients with KPS > 70 who had completed chemo-
radiotherapy without progression. Evidence remains limited
for frail patients or those with poor performance status [38,
47].

Systemic treatment

In elderly patients with rGBM, the clinical benefit of active
therapy is limited and drug tolerability plays a crucial role.
No systemic regimen has demonstrated an OS benefit in a
randomized trial specifically conducted in older patients
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with rGBM. Treatment should therefore be individualized
[40-42].

Nitrosoureas

Lomustine remains one of the most commonly used systemic
treatments for recurrent glioblastoma. In the EORTC 26101
trial, the combination of lomustine and bevacizumab was
compared with lomustine alone. Although the addition of
bevacizumab improved median progression-free survival
(4.2 vs. 1.5 months), it did not translate into an OS benefit
(9.1 vs. 8.6 months) [48]. However, this study was not spe-
cifically designed for older patients and did not include a
geriatric subgroup analysis. Therefore, its results should be
applied cautiously to frail older adults, in whom lomustine-
related cumulative myelosuppression may substantially limit
treatment and requires close monitoring.

Fotemustine has been evaluated for rtGBM in the elderly
in phase II trials. It is a common treatment option for patients
with tGBM refractory to TMZ. Fotemustine demonstrated a
PFS rate at 6 months of approximately 30%. In the popula-
tion aged > 65 years, a median PFS of 6 months and an OS
of 7 months was observed. The most relevant grade 3—4
toxicity events were thrombocytopenia (15.3%) and neutro-
penia (9.2%) [49, 50]. However, according to the Spanish
Medicines Agency (AEMPS) public database (CIMA), the
marketing authorization for Mustoforan® (fotemustine) was
revoked on January 21, 2025. Therefore, fotemustine is no
longer authorized or commercially available in Spain.

Treatment with nitrosoureas is usually reserved for
patients with diffuse relapses that do not cause mass effect
or for those with methylated MGMT promoter status. Its use
in the elderly should be reserved for patients with good KPS
(=70), preserved hematological and hepatic function, and
no relevant comorbidities.

Antiangiogenic agents

Bevacizumab is the most widely studied antiangiogenic
agent for rtGBM. Its efficacy has been evaluated in multiple
clinical trials, including combinations with irinotecan or
nitrosoureas. The drug demonstrated an objective response
rate of around 30% and a positive impact on PFS, although
it did not significantly impact on OS. One retrospective
study compared the survival between elderly (age > 70)
and non-elderly (age < 70) patients receiving bevacizumab
for rtGBM and found similar outcomes in both groups.
The median PFS was 3.8 months for the elderly com-
pared to 4.1 months for the non-elderly, while the median
OS at recurrence was 5.5 months for elderly patients and
6.5 months for their younger counterparts. Bevacizumab is
primarily recommended for recurrences that cause a mass
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effect, where symptom control is a priority, or for patients
with an unmethylated MGMT promoter [51].

Another antiangiogenic agent evaluated in rGBM is
regorafenib. The REGOMA phase II study, assessed the
efficacy and safety of regorafenib vs lomustine in the treat-
ment of recurrent rGBM. This study showed a signifi-
cantly longer OS in patients receiving regorafenib vs those
receiving lomustine (7.4 months vs. 5.6 months). Although
regorafenib showed efficacy against lomustine, its safety
and efficacy should be established in adequately powered
phase 3 studies [52]. However, it is not currently approved
by the EMA/AEMPS for rGBM and its use in Spain would
be off-label [53, 54]. REGOMA was not designed specifi-
cally for older patients. These findings support possible
use in selected fit older patients but require prospective
confirmation.

Temozolomide

Temozolomide rechallenge may provide modest clinical
benefit in selected patients with recurrent glioblastoma, par-
ticularly when recurrence occurs more than 4-6 months after
completion of prior temozolomide and the tumor is MGMT
promoter-methylated [55]. However, no prospective data
specifically support this strategy in patients aged > 65 years.
In older adults, should therefore be considered only in care-
fully selected patients with adequate bone-marrow reserve,
a prolonged treatment-free interval, and MGMT promoter
methylation, with close hematological monitoring [55].

Targeted therapies

In patients with GBM, mutations such as BRAF V600E or
NTRK fusions are rare (<2%). No efficacy data are avail-
able specifically for older patients. Molecular testing is most
relevant when the patient is fit enough to receive matched
therapy or enter a clinical trial, considering comorbidities,
drug interactions, toxicity, and treatment goals [40].

Palliative care, supportive care
and follow-up

Glioblastoma in the elderly requires initiation of support-
ive treatment from diagnosis, due to its poor prognosis and
early functional decline. Patients can exhibit symptoms such
as decreased level of consciousness, changes in mental sta-
tus, seizures, fever, and dysphagia, alongside motor and
sensory neurological deficits, that may be present because
of tumor progression throughout evolution [56]. Early use
of treatments like corticosteroids and anticonvulsants may
be necessary. Furthermore, these patients may experience
a diminished QoL and reduced decision-making capacity,
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due to cognitive impairment, communication difficulties,
and behavioral changes in the early stages of the disease.
As the disease progresses, these symptoms can burden the
end-of-life of patients and their families, whose involvement
in care is essential. The main pharmacological treatments for

palliative care and end-of-life care on GBM in the elderly
can be found in Table 2.

National and international scientific societies, such as
the American Society of Clinical Oncology (ASCO), rec-
ommend palliative care in the advanced stages of cancer.

Table 2 Pharmacological treatments for palliative care and end-of-life care in elderly patients with GBM [68, 69]

Symptom/indication Drug class Drug

Recommended use/comments

Pain, headache, cerebral edema Corticosteroids

Analgesics Opioids

Anti-VEGF therapy

Epilepsy Antiepileptic drugs

Midazolam

Clonazepam

Delirium/agitation Antipsychotics Haloperidol

Olanzapine

Risperidone

Quetiapine
Sedation Midazolam
Nausea/vomiting Prokinetics

Serotonin antagonists

Mood and behavioral disorders

Antidepressants (SNRIs) Venlafaxine, Duloxetine

Other antidepressants

Dexamethasone

Bevacizumab

Levetiracetam

Metoclopramide
Ondansetron

Antidepressants (SSRIs) Fluoxetine, Sertraline, Citalopram

Mirtazapine

Treatment of choice for tumor-related edema.
Use the minimum effective dose. May worsen
comorbidities such as diabetes mellitus, hyper-
tension, and cognitive impairment

Oral, parenteral, or transdermal routes may be
used. Common adverse effects include seda-
tion, nausea, vomiting, constipation, urinary
retention, respiratory depression, confusion,
delirium, and dependence. Use with caution in
the elderly

Alternative to corticosteroids for reducing
cerebral edema, particularly after radiotherapy.
No definitive evidence of survival benefit

Preferred first-line monotherapy due to lower
failure rate and fewer drug—drug interactions.
Approximately one-third of patients may
require add-on therapy

Intranasal administration for acute seizure con-
trol when oral intake is no longer feasible

Buccal administration as prophylactic therapy
in end-of-life or home-based care when oral
intake is not possible

0.25-1 mg PO, up to every 8 h. Use for the
shortest duration and at the lowest effective
dose

2.5-5 mg PO daily. Risk of metabolic effects and
QT prolongation

0.25-0.5 mg PO daily. Increased risk of stroke,
falls, and QT prolongation

12.5-25 mg PO daily or every 12 h. Sedation
and orthostatic hypotension may occur

May be used for palliative sedation in refractory
delirium

Higher risk of extrapyramidal symptoms and
falls in elderly patients

Preferred alternative to metoclopramide due to
better safety profile

May increase risk of ataxia, falls, syncope, QT
prolongation, and gastrointestinal bleeding,
especially with aspirin, anticoagulants, or
NSAIDs

Preferred over SSRIs when feasible; consider
concomitant use of proton pump inhibitors
(PPIs)

Maybe considered in patients receiving antico-
agulant therapy

Reported doses are indicative and should be individualized according to patient frailty, comorbidities, and clinical context

VEGF, vascular endothelial growth factor; NSAIDs, nonsteroidal anti-inflammatory drugs; PO, per os, orally; SNRIs, serotonin and norepineph-

rine reuptake inhibitors; SSRI, selective serotonin reuptake inhibitors
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Although several clinical guidelines are available, none are
aimed to improve the physical, psychosocial, and spiritual
needs of patients with gliomas and their caregivers [57-59].
Advance care planning, including the registration of advance
directives, is highly recommended for these patients. This
process helps to define objectives and preferences in the final
stages of the disease and identify patient representatives.
Research has shown that advance care planning can improve
QoL and satisfaction among patients and their caregivers
[60, 61].

A recent study including 107 patients aged > 80 years
with GBM identified the most common symptoms and signs
among the elderly. These include motor deficits (53%), psy-
chiatric symptoms and cognitive changes (42%), aphasia
(30%), seizures (26%), visual disturbances (15%), headaches
(14%), and sensory deficits (14%). Other presenting symp-
toms included nausea, incontinence, vertigo, falls, hypoacu-
sis, strabismus, dysphagia, and weight loss (16%). Only 2%
of patients presented with asymptomatic tumors; however,
any of the above symptoms and signs may develop as the dis-
ease progresses [62]. Consequently, palliative care for these
patients should consider many areas to be comprehensive.

Regarding pharmacological management in elderly
patients, two important measures should be considered ini-
tially: (1) avoid polypharmacy, and (2) monitor for potential
drug-drug interactions. Benzodiazepines should not be the
first choice for insomnia due to the increased risk of delirium
and falls. Corticosteroids, preferably dexamethasone, in one
or two doses, should be administered at the minimum dose
required, with gastric protection, and its administration may
worsen other comorbidities, such as Diabetes Mellitus, high
blood pressure and cognitive function. Metoclopramide car-
ries a higher risk of extrapyramidal effects and falls, it is
preferable the use of serotonin antagonists such as ondan-
setron. Histamine-2 receptor antagonists such as famotidine
and ranitidine can cause delirium, worsen dementia and
impair cognitive status, being the proton pump inhibitors
(PPIs) a preferable alternative if necessary. Selective seroto-
nin reuptake inhibitor (SSRI) antidepressants such as fluox-
etine, sertraline, or citalopram may induce ataxia, increase
the risk of falls and syncope, extend the QT interval, and
increase the risk of gastrointestinal bleeding, especially with
concomitant use of aspirin, anticoagulants, or nonsteroidal
anti-inflammatory drugs (NSAIDs). It is preferable to use
serotonin and norepinephrine reuptake inhibitors (SNRIs),
such as venlafaxine or duloxetine, or at least its concomitant
use with PPIs. Additionally, mirtazapine should be consid-
ered in patients undergoing anticoagulant therapy.

Antipsychotic drugs such as haloperidol, chlorpromazine,
olanzapine, quetiapine, or risperidone may have anticholin-
ergic effects, increase the risk of stroke, hyperglycemia, falls,
and fractures, and extend the QT interval. It is recommended
to use antipsychotic drugs for as short a time as possible and
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at the lowest possible dose (e.g., haloperidol 0.25-1 mg PO
up to every 8 h, olanzapine 2.5-5 mg PO daily, risperidone
0.25-0.5 mg PO daily, or quetiapine 12.5-25 mg PO daily
or every 12 h). The use of opioids may be necessary for pain
control, although their side effects, such as sedation, nausea,
vomiting, constipation, urinary retention, respiratory depres-
sion, dependence, confusion, and delirium, may be more
frequent in the elderly population. Other drugs such as par-
acetamol or NSAIDs are preferred when possible [58, 59].

Antiepileptic drugs play a crucial role in the manage-
ment of brain tumor-related epilepsy. As in young people,
its prophylactic use is not recommended, but treatment with
antiepileptic drugs should be initiated after the onset of the
first seizure. Levetiracetam as monotherapy is an effective
option, with a lower failure rate and fewer drug interac-
tions. It is generally preferred for both focal and bilateral
tonic—clonic seizures. However, approximately one-third of
patients will require a second line due to persistent seizures
despite dose escalation. Other agents such as lacosamide,
lamotrigine, and valproic acid provide similar efficacy to
levetiracetam and are generally added for seizure control
when monotherapy fails. Additionally, new drugs such as
brivaracetam and perampanel are effective when used in
combination. In the final stage of the disease, when oral
administration is no longer feasible, intranasal midazolam,
as an emergency treatment, and buccal clonazepam, as pro-
phylactic, can be an option for home-based care [63].

Other treatment options for symptom relief, when feasi-
ble, include reirradiation of the brain, surgical tumor resec-
tion to relieve pressure, or administration of an antiedema
agent such as bevacizumab, although there is no definitive
evidence of improved survival [64—66].

Regarding follow-up of patients undergoing active treat-
ment, the RANO 2.0 response assessment criteria recom-
mend continuous neurological monitoring and contrast
enhanced MRI every 2—-3 months, preferably using the same
imaging equipment, like the recommendations for younger
patients [67].

Limitations

This article is an expert consensus, consequently, the litera-
ture search and study selection were not performed using a
predefined, reproducible systematic methodology. Evidence
specifically involving older adults remains limited; many
studies included, use heterogeneous age cut-offs, select
patients with relatively good performance status, and report
subgroup or retrospective analyses. Direct comparisons
between treatment strategies are consequently constrained,
and data on frail patients, cognition, QoL, caregiver bur-
den, and real-world implementation are sparse. Therefore,
the conclusions and recommendations partly reflect the
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clinical judgement and experience of the authors and should
be interpreted as expert guidance rather than as definitive
evidence-based recommendations.

Conclusions

In conclusion, optimal care of elderly patients with GBM
requires early integration of supportive and palliative care
and proactive symptom control. Attention should be paid
to pharmacological use and interactions, specially involv-
ing corticosteroids, antiepileptic drugs, anticoagulants, and
psychotropic medications. Careful medication selection,
dose adjustment, and regular treatment review are essential
to minimize toxicity, cognitive impairment, and functional
decline.

Given the heterogeneity among older patients, future
research should continue to refine risk stratification, incor-
porate geriatric assessment tools, and develop treatment
strategies that balance survival benefit with preservation of
QoL and functional independence.
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