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Malignant primary brain tumors 

• Estimated ~ 25,130 new cases of malignant 
primary brain tumors in the US for 2021. 

• The 5-year relative survival rate following 
diagnosis of a malignant brain and other 
CNS tumor is ~ 23.5%

• Around 5% of patients with glioblastoma 
survive for a period of 3 years or more

• While the vast majority of glioma cases are 
sporadic, certain familial tumor syndromes 
increase risk including NF I, tuberous 
sclerosis, Turcot syndrome, Li–Fraumeni 
syndrome and Lynch syndrome

http://www.cbtrus.org/factsheet/factsheet.html
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What is glioma?

A primary brain tumor that is derived from glial cells (astrocytes, 
oligodendrocytes, ependymal cells)
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Glioma genetic alterations 

Hiroko Ohgaki, and Paul Kleihues Clin Cancer Res 2013;19:764-772



www.mghcme.org

IDH mutations

Mondesir et al, J Blood Med 2016
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Discovery of IDH mutations in glioma
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Summary Treatment IDH mutant 
Glioma

• Surgery (resection vs biopsy)

• Watch and wait

• Radiation

• Chemotherapy

• Clinical Trials 
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Glioblastoma
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Progress Against Glioblastoma

1887 First successful surgical removal of a brain tumor (6 months)

1970s First promising chemotherapy for glioma (BCNU)

1975-80 Radiation established as standard treatment for GBM (9 months)

1980s Gamma knife (stereotactic radiosurgery) is introduced

2003 Chemotherapy carmustine (BCNU) “wafer”     

2005 Oral chemotherapy temozolomide receives approval (14.6 months)

2008 Bevacizumab (Avastin) approved for recurrent GBM

2015 Optune medical device approved for newly diagnosed GBM (20.5 months)

ASCO http://www.CancerProgress.net
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Treatment of GBM: Evidence-Based
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RT for Malignant Gliomas

• WBRT more than doubles median survival

• Because most tumor recurrence is local, IFRT 
has become standard

– recurrent high-grade glioma following WBRT 
develops within 2 cm of the original tumor site in 
70 to 80 percent of cases

– fewer than 10 percent are multifocal

Walker MD et al. J Neurosurg 1978;49:333–343.
Walker MD et al. N Engl J Med. 1980;303(23):1323. 
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RT Adverse Effects

• Fatigue, alopecia, scalp irritation, nausea, 
headache

• Cerebral edema

• Seizures

• Radiation necrosis

• Neurocognitive decline
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Temozolomide (TMZ)

• Alkylator

• 100% orally bioavailable

• Lipid soluble, crosses BBB

• Mild side effects (<10% severe 
myelosuppression)

• Synergistic with RT in cell lines and animal 
models
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• Median survival 14.6 months vs. 
12.1 months
• 2-year survival 26.5% vs. 10.4%

TMZ Confers a Survival Benefit

Stupp R et al. Radiotherapy plus concomitant and adjuvant temozolomide for 
glioblastoma. N Engl J Med 2005;352:987-96.
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Predictive and Prognostic: MGMT 
methylation status

Esteller, et al.  N Engl J Med 2000; 343: 1350-1354
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MGMT methylation status and 
temozolomide

Hegi, et al. N Engl J Med. 2005;352:997-1003. 
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Tumor Treating Fields
• Optune delivers Tumor Treating Fields (TTFields) to selectively disrupt 

mitosis in dividing cancer cells and subsequently trigger mitotic cell death

Stupp et al,
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VEGF

Bevacizumab

Antiangiogenesis and GBM

• VEGF is a key proangiogenic 
factor in GBM 

• Systemic levels of VEGF 
receptor ligand correlate with 
the grade of glioma.

• Bevacizumab – humanized 
monoclonal antibody that 
targets VEGF-A

• Conditional approval in 2009

• Full approval in 2017 despite no 
definitive evidence of survival 
benefit
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Targeted Therapies: Complex aberrant 
pathways
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Genomic alterations and example 
targeted therapies in glioblastoma
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Treatment with NTRK inhibitor
BASELINE

4 MONTHS LATER



www.mghcme.org

NTRK inhibitors

Larotrectinib (FDA approved in 11/2018) and entrectinib (FDA approval on 8/2019) can be 
used for the tx of adult and pedi (> 12 y/o) with solid tumors harboring NTRK gene fusions that 
have either progressed following treatment or have no satisfactory alternative therapy
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Immunotherapy modalities under investigation 
for the treatment of glioblastoma

Lim et al., Nature Reviews Clinical Oncology, 15, 422–442 (2018) 
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Questions?


