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Disclosures
• Consulting: RTI International (clinical advisor), Novocure (uncompensated)

What I used to look like…

…professional, right?
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So, this happened today…

Photo: K. Pietrosimone
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KeyTakeaways

• Glioma management is an extensive field with significant roomfor  
improvement

• Glioblastoma remains a difficult cancer to manage
• The one-size-fits-all “Stupp protocol” for high grade glioma isbeing  

challenged
• Distinct mechanisms of action are unique to TTFields and  

complementary to current SOC
• TTFields (Optune®) should be considered SOC for newly diagnosed  

glioblastoma
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CBTRUS Nov 2017

CBTRUS Nov2017

CBTRUS Nov 2017
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CBTRUS Nov2017

CBTRUS Nov 2017

Glial Tumors
Origin:Astrocytes

Origin: Oligodendrocytes

WHO I: pilocytic  
astrocytoma

WHO II: diffuse  
astrocytoma

WHO III: anaplastic  
astrocytoma

WHO II:
oligodendroglioma

WHO III: anaplastic  
oligodendroglioma

WHO IV: glioblastoma

rarely
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“Characteristic Appearance” of HGG

Courtesy of Dr. Katy Peters (Duke)

MGMT promotor methylation sensitizes  
glioma cells to alkylating agents

Hegi NEJM 2005

MGMT promotor
• Gene product: O-6-methylguanine-

DNAmethyltransferase

• Participates in maintaininggenome  
stability

• Functions to repair mutagenic DNA  
methylation at the N7 & O6 position  
of guanine; prevents mismatcherrors

• Cells defective of MGMT aresensitive  
to alkylatingagents

Temozolomide

Unmethylated  
MGMT
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Cohen et al. Curr Neurol Neurosci Rep2014

”oncometabolite”

Cohen et al. Curr Neurol Neurosci Rep2014

Yan, et al 2009

IDH mutation: Defines glioma subtypes  
and correlates strongly with survival
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The Trouble with GBM:
Intra- and Inter- tumor heterogeneity contributesto  
glioblastoma resistance

Ozawa Fred Hutch 2014  
Verhaak Cancer Cell 2010

The Trouble with GBM:
Intra- and Inter- tumor heterogeneity contributesto  
glioblastoma resistance

Prabhu Neuro Oncol2017
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The Trouble with GBM:
Intra- and Inter- tumor heterogeneity contributesto  
glioblastoma resistance

Prabhu Neuro Oncol2017

• Evolutionary biology and  
environmental stressor  
driver INTRA-tumoral  
heterogeneity in a  
predictable manner.

• A single molecular  
subtype does not  
predominate!

The Trouble with GBM:

The Neo-epitope Landscape in Human Glioblastoma

Glioblastoma is an immunologically “cold” malignancy
In analysis of 144 TCGA GBMTumors:

Mean # mutations:  69.2(2-258)
Mean # Neo-antigens:  10(0-51)

Rooney et al, 2015 Alexandrov et al, 2013

First Thing’s First: Surgery

When neurosurgeons semi-retire
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First Thing’s First: Surgery

Orringer, et al. 2012

5-aminolevulinic acid hydrochloride (5-ALA)

Stummer et al. FDA Advisory Committee 2017

Stummer et al. FDA Advisory Committee 2017
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Stummer et al. FDA Advisory Committee 2017

Stupp Protocol

Concomitant  
TMZ/RT* Adjuvant

RTalone

0 6 10 14 18 22 26 30 Weeks

• “RT + TMZ à TMZ” vs. RT alone
• RT (60Gy)+TMZ (75mg/m2)

+TMZ
(150-200 mg/m2, 5/28d)X6

mo.
• PFS = 6.9 mo. vs. 5mo.
• OS = 14.6 mo. vs. 12.1mo.
• Increased 2-yr. survival from

~10% to ~27%
• FDA approved in2005

Stupp et al NEJM2005

Alternating Electric Tumor Treating Fields (Optune ®)
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Proposed Mechanism  
of Action of TTFields

Hottinger Neuro Oncol 2016

• Microtubule polymerization  
impaired due to dipole  
alignment

• Abnormal segregation of  
chromosomes

• Abnormal segregation of  
organelles

Pre-Clinical Rationale  
for TTFields in Glioma

Silginer Cell Death Disease 2017

TTFs induce cell death in a frequency  
dependent manner

TTFields induce formation of autophagosomes  
and mitochondria swelling

Pre-Clinical Rationale for TTFields in Glioma

Kirson PNAS2007
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CellLine:  
LN-18

TTFields

Control

Silginer Cell Death Disease 2017

Optune® is worn by patients on the scalpand  
can be mapped using the NovoTAL®system

EF-14: Progression-Free Survival (5-year survival analysis)

Stupp AACR Annual Meeting 2017
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EF-14: Overall Survival (5-year survival analysis)

Stupp AACR Annual Meeting 2017

EF-14: Long-term survival rates

Stupp AACR Annual Meeting 2017

EF-14: Subgroup Analysis for OS @ 5years

Stupp AACR Annual Meeting 2017
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• Most be worn at least 18 hours perday
• Most common toxicity isskin-related  

(dermatitis, superficial infections,  
ulcerations)

Courtesy of: John H.

Managing skin toxicity related to Tumor TreatingFields
Types and potential causes of DAEs

Contact dermatitis

Erosions

Folliculitis

Lacouture Seminars Oncol 2014
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Lukas J Neurooncol 2017

Managing skin toxicity related to Tumor TreatingFields

DiseaseRecurrence

Disease Recurrence
OS Performance status

OS Neurological Deficits

Gorlia JCO2011

104 6 5 6 8
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Disease Recurrence

Gorlia JCO2011

OS Frontal Tumor Location OS Prior chemotherapy with TMZ

6 9 5 67

Disease recurrence remains a vexing problem

• There are no standard treatments for recurrentdisease
• Metronomic (daily) temozolomide
• Bevacizumab
• Lomustine
• Irinotecan
• Carboplatin
• Etoposide
• Carmustine wafers (Gliadel®)
• Tumor treating fields (Optune®)
• Combination of the above?

• Preferred: CLINICALTRIALS

Is there benefit to continuing  
Tumor Treating Fields  
beyond 1stProgression
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Kesari [abstract] SNO Annual Meeting 2017

• Post hoc analysis of EF-14 data
• Compared outcomes of TTF+chemo patients vs chemo-alone patients at 1stprogression
• 336 TTF+chemo patients continued TTFs (includes 26 crossover TMZ pts) compared to  

112 chemo-alonepatients
• 2nd Line treatment varied

Kesari [abstract] SNO Annual Meeting 2017

Second line treatments following 1st diseaseprogression

Kesari [abstract] SNO Annual Meeting 2017

Overall survival in patients receiving second line therapy
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Is there a role for Tumor Treating  
Fields in Recurrent Glioblastoma?

Stupp Euro J Cancer2012

Thank you for your attention!

Questions?


