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Learning objectives

Understand the current concepts of defining 

glioblastoma based on the 2016 WHO classification

Understand the contributions of surgery, radiotherapy 

and pharmacotherapy to outcome in glioblastoma

Understand the current controversies in the diagnosis 

and management of glioblastoma



Key messages

• Glioblastoma is now increasingly defined based on 
histomorphological and on molecular genetic features

• Combined modality treatment of surgery followed by 
chemoradiotherapy improves outcome, but is never curative

• Novel approaches of targeted therapy and immunotherapy 
may provide benefit in subgroups of patients

• Standardized multidisciplinary care and focus on 
symptomatic treatments, e.g., of epilepsy and vascular 
complications, are an important aspect of a comprehensive 
approach to glioblastoma



Our current standards of care are based on very few 
clinical trials and a lot of eminence-based medicine…



What is the “standard”?

• What the guidelines say? If so, which? 

• What is approved? What is reimbursed?

• What the boss says?

• For which patients does the standard apply?

• Who changes the standard?



What is glioblastoma in 2019?



What is glioblastoma in 2019?



What is glioblastoma in 2019?
TCGA, Nature, 2008



Towards „molecular“ glioblastoma?





Clinical pathway Glioma
according to EANO

Diffuse astrocytoma, IDH mutant,
WHO grade II

Oligodendroglioma, IDH mutant and
1p/19q‐co‐deleted, WHO grade II

Anaplastic astrocytoma,
IDH mutant, WHO grade III

Anaplastic oligodendroglioma,
IDH mutant and 1p/19q‐co‐deleted,
WHO grade III 

Glioblastoma, IDH wild type,
WHO grade IV

(and IDH wild type, WHO grade III 
gliomas and IDH wild type, WHO 
grade II gliomas with unfavourable 
clinical or molecular profile)

Favourable prognostic factors:
• Age <40 years
• KPS ≥70

Favourable prognostic factors:
• Age <55–60 years
• KPS ≥70

Favourable prognostic factors:
• Age <70 years
• KPS ≥70

Unfavourable prognostic factors:
• KPS <70

Age >70 years
MGMT promoter non‐
methylated

Age >70 years
MGMT promoter methylated

Very unfavourable prognostic factors:
KPS <50 or inability to consent

Wait and see
or RT → PCV

RT → TMZ

RT → PCV

TMZ/RT → TMZ

RT 
(hypofractionated)

RT 
(hypofractionated)

TMZ/RT → TMZ or 
TMZ 

Early (<72 h) 
postoperative 
MRI or CT = 
baseline for 
monitoring and 
detection of 
progression

Follow up in
4–6‐monthly 
intervals: 
neurological 
examination 
and imaging

Follow up in
3‐monthly 
intervals: 
neurological 
examination 
and imaging

Options determined 
by KPS, neurological 
function, and prior 
treatment
• Second surgery
• Chemotherapy
• Bevacizumab
• Re‐irradiation
• Experimental 

therapy

Palliative careProgression
or 
recurrence

• KPS, Karnofsky performance status.



Key recommendations
according to EANO



Controversies
in the management of glioblastoma

• MGMT testing for all patients, in the 
elderly or not at all?

• Maintenance temozolomide forever?

• Bevacizumab for recurrent glioblastoma?

• Are tumor-treating fields standard of 
care?
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MGMT       
+CH3

Cell death

O6-Methylguanin-methyltransferase (MGMT, AGAT), 
a DNA repair protein, counteracts the effect of 
alkylating agents:



unmethylated MGMT promotor

MGMT gene
Transcription/translation

MGMT promotor active

Chemo-
resistance

MGMT gene
Transcription/translation

CH3CH3 CH3 CH3 CH3

MGMT promotor

MGMT promotor methylation

inactive

Chemosen-
sitivity





The rationale for MGMT 
testing in the elderly



The devil is 
in the detail….
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Maintenance temozolomide:
6 cycles is enough



Alkylating agent chemotherapy forever?



Alkylating agent chemotherapy forever?
Herrlinger et al. Lancet 2019;393:678-688
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GB #1 GB #2

Responses to bevacizumab 
in recurrent glioblastoma
Clin Cancer Res 2007;13:1253-1259
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Are tumor-treating fields
standard of care?



Are tumor-treating fields
standard of care?



Some facts on TTF

TTF disrupt mitosis and are cytotoxic in vitro Kirson et al. Cancer Res 
2004;64:3288-95, Kirson et al. Proc Natl Acad Sci U S A 2007;104:10152-
7, Giladi et al. Sci Rep 2015;5:18046, Silginer et al. Cell Death Dis 
2017;8:e2753

TTF do not prolong survival in recurrent glioblastoma Stupp et al. EJC 
2012;48:2192-202

TTF prolong survival in newly diagnosed glioblastoma patients who 
have not progressed after concomitant TMZ/RT Stupp et al. JAMA 
2015;314:2535-43, 2017;318:2306-16

Extensive subgroup analyses have not resulted in a clinical, imaging 
or molecular profile associated with benefit (or lack thereof) from TTF 
in newly diagnosed glioblastoma



TTF: a SWOT view

Strengths – positive phase III trial 1L, non-overlapping 
toxicity

Weaknesses – negative phase IIII trial 2L, no predictive 
biomarker, no specific imaging or pathology changes 
associated with response or failure, stigma, questionable 
commercialization strategy

Opportunities – combination, non-overlapping toxicity, 
expansion into other tumor entities

Threats – TTF might not work, might not be embraced by 
patients, relatives and HCP, might not be reimbursed, 
might be replaced by competing treatments



Soft standards of care 
in glioblastoma

• Always tell the truth, but do it in fractions…
• Check the need for steroids
• Check the need for anticonvulsants
• Watch out for treatment-related side effects
• Watch out for vascular complications: deep vein 

thrombosis, pulmonary embolism, haemorrhage, stroke
• Listen and watch for alternative treatment use



It is not standard of care: 

• To use radiosurgery (including Gamma Knife and 
CyberKnife®) in the treatment of newly diagnosed or 
recurrent glioblastoma

• To put or maintain all patients with newly diagnosed 
glioblastoma on steroids during radiotherapy or even 
thereafter

• To put or maintain all patients with newly diagnosed 
glioblastoma on anti-epileptic drugs

• To withhold full-dose heparin or warfarin from 
glioblastoma patients with deep vein thrombosis or 
pulmonary embolism
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