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OVERVIEW

• Background

• Current promising targetable mutations

• v-raf murine viral oncogene homolog B1 (BRAF) 
mutations

• Neurotrophic receptor tyrosine kinase (NTRK) 
mutations

• Isocitrate dehydrogenase (IDH) mutations

• Limitations

• Next steps



BACKGROUND

• Gliomas are primary brain tumors that arise from 
glial cells

• Gliomas are graded on a scale of 1 (least aggressive) 
to 4 (most aggressive) based on histologic and 
molecular assessment

• Tumors are thought to be diffuse at diagnosis, and so 
they are non-curable

• Standard treatment currently includes a combination 
of surgery, radiation therapy, and/or systemic 
chemotherapy

• Advances in genetic sequencing technology allow for 
identification of genetic mutations within tumor 
tissue



BACKGROUND

Actionable 
Tumor-Driving 

Mutations

• BRAF
• NTRK
• IDH

Mutations 
that drive 

tumor 
growth

Mutations 
that are 

targetable



BRAF MUTATIONS

• BRAF mutations occur in about 10% of all gliomas and 
are more common in pleomorphic xanthoastrocytoma
(PXA) and ganglioglioma

• Known tumor driver in pediatric/low grade gliomas

• BRAF V600E is the most common BRAF mutation

• Currently targetable by FDA-approved small molecule 
inhibitors

• Other mutations include BRAF alterations, BRAF 
rearrangements/fusions, BRAF gains/amplifications

• Not currently targetable

https://cancercommons.org/latest-insights/mapk-pathway-in-cancer-new-treatments/



COMMON TARGETED THERAPIES IN 
BRAF V600E MUTATED GLIOMAS

• Initially developed for melanoma treatment

• BRAF inhibitors

• Vemurafenib

• Dabrafenib

• MEK inhibitors

• Trametinib

• Cobimetinib



BRAF 
MUTATIONS

In adult glioma, BRAF 
mutation type has 
prognostic value 
(excluding adult 
glioblastoma)

Schreck KC, Langat P, Bhave VM, Li T, Woodward E, Pratilas CA, Eberhart CG, Bi WL. Integrated molecular and clinical 
analysis of BRAF-mutant glioma in adults. NPJ Precis Oncol. 2023 Feb 28;7(1):23.



BRAF 
MUTATIONS

Targeted therapies include:
• BRAF inhibition with 

vemurafenib or dabrafenib 
• MEK inhibition with 

trametinib 
• BRAF/MEK inhibition with 

dabrafenib + trametinib

This analysis did not control 
for specific type of targeted 
treatment

Schreck KC, Langat P, Bhave VM, Li T, Woodward E, Pratilas CA, Eberhart CG, Bi WL. Integrated molecular and clinical 
analysis of BRAF-mutant glioma in adults. NPJ Precis Oncol. 2023 Feb 28;7(1):23.



TOLERABILITY 
OF BRAF 

TARGETED 
THERAPIES

Common side 
effects

• Diarrhea/colitis
• Skin issues: sun 

sensitivity, rashes
• Neutropenia
• Liver abnormalities
• Prolonged QTc
• Peripheral edema
• Hypertension

Monitoring 
considerations

• CBC
• CMP
• EKG
• TTE



NTRK FUSIONS

• NTRK fusions are rare in gliomas, present in <1% of cases

• Most common mutations include NTRK1 or NTRK3 rearrangements, and the 
most frequent gene fusion is ETV6-NTRK3

• Although they are rare, they can drive tumor growth, and therefore can be a 
good target for therapy



TARGETED TREATMENT FOR 
NTRK MUTATED GLIOMA: TRK 

INHIBITORS

• Great responses have been seen in non-
CNS cancers with NTRK fusions

• Two FDA-approved medications for solid 
tumors with NTRK fusions:

• Larotrectinib: see image

• Entrectinib

• Available case reports in a few pediatric 
glioma patients

Doz et al. Efficacy and safety of larotrectinib in TRK fusion-positive 
primary central nervous system tumors. Neuro Oncol. 2022 Jun 

1;24(6):997-1007.



TOLERABILITY 
OF NTRK 

TARGETED 
THERAPIES

Common side 
effects

• Liver function 
abnormalities

• Anemia
• Weight gain
• Dizziness
• Ataxia
• Paresthesias

Monitoring 
considerations

• CBC
• CMP
• Weight



IDH MUTATIONS

• IDH-1 mutations are the most common IDH mutation in gliomas

• IDH-2 mutations also occur

• IDH mutations are found in about 80% of low-grade gliomas

• Lack of IDH mutation is required for a glioblastoma diagnosis per CNS WHO 
2021



TARGETED 
THERAPIES IN IDH-
MUTANT GLIOMAS

• Targeted therapies initially 
developed to treat acute 
myeloid leukemia

• IDH1 mutation 

• Ivosidenib

• IDH2 mutation

• Enasidenib

• IDH1 or IDH2 mutation

• Vorasidenib
Miller JJ. Targeting IDH-Mutant Glioma. Neurotherapeutics. 2022 Oct;19(6):1724-1732.



IVOSIDENIB –
PHASE 1 TRIAL

• 66 adult patients with recurrent 
IDH1-mutated glioma were 
enrolled

• Partial response was observed in 
1 patient

• Control of disease was observed 
in 44 patients

• Non-enhancing tumors 
responded more favorably than 
enhancing tumors

• Estimated tumor growth rate 
decreased following ivosidenib
treatment

Mellinghoff IK et al. Ivosidenib in Isocitrate Dehydrogenase 1-Mutated 
Advanced Glioma. J Clin Oncol. 2020 Oct 10;38(29):3398-3406.



VORASIDENIB –
PHASE 1 TRIAL

• 52 adult patients with 
recurrent IDH-1 or IDH-2 
mutated glioma were enrolled

• Partial response was seen in 1 
patient; minor response was 
seen in 3 patients; and disease 
control was seen in 17 patients

• Median PFS was 36.8 months 
for non-enhancing tumors and 
3.6 months for enhancing 
tumors

Mellinghoff IK et al. Vorasidenib, a Dual Inhibitor of Mutant IDH1/2, 
in Recurrent or Progressive Glioma; Results of a First-in-Human 
Phase I Trial. Clin Cancer Res. 2021 Aug 15;27(16):4491-4499.



TOLERABILITY 
OF IDH-

INHIBITORS

Common side 
effects

• Headache
• Fatigue
• Nausea
• Diarrhea
• Liver enzyme 

abnormalities
• Hypophosphatemia
• Neutropenia

Monitoring 
considerations

• CBC
• CMP
• Phosphate



LIMITATIONS

• Targeted genetic therapies have shown promise in treating gliomas by 
inhibiting specific molecular pathways that are dysregulated in these 
tumors.

• Targeted therapies can be limited by the heterogeneity and complexity 
of gliomas, which can make it difficult to identify effective therapies for 
all patients.

• One limitation of targeted genetic therapies is the development of 
resistance over time, which can lead to tumor progression and 
decreased effectiveness of the therapy.

• Targeted therapies may be expensive or difficult to administer, limiting 
their accessibility to patients.

• The optimal sequencing and combination of targeted therapies with 
other treatments such as surgery, radiation therapy, and chemotherapy 
is still being investigated and may vary based on the specific tumor 
characteristics and patient factors.



NEXT STEPS

• Identifying additional genetic mutations that 
can be targeted by therapies, or developing 
combination therapies that target multiple 
pathways simultaneously

• Increasing access to targeted therapies for 
glioma patients is also a priority, as these 
therapies may currently be limited in their 
availability or affordability for some patients

• Developing strategies to overcome drug 
resistance and prevent disease progression in 
patients receiving targeted therapies

• Continued research into the biology of 
gliomas and the mechanisms of targeted 
therapy action to develop novel therapies
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