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GEM Epidemiology

Virtual Lectures, Inc

Oligoastrocytic
Tumors
Pilocytic 33%
Astrocytoma
51%
Oligodendrogliomas
o 59 ;? Glioblastoma and other
Astrocytomas account
Anaplastic for ~75% of all gliomas
Astrocytoma
6.1%

All Other Gliomas®
2.0%

Ependymal Tumors Glioblastoma
6.7% 54.7%

Glioma Malignant, NOS
73%

Diffuse Astrocytoma <
8.9 %

a. Percentages may not add up to 100% due lo rounding. b. ICD-0-3 codes = 9380-9384,9391-9460,9480.(Table 2a). ¢. Includes histologies from unique astrocyloma variants, other neuroepithehal
tumors, and neuronal and mixed neurona-ghal tumors (Table 2a).

de Groot, J.F. (2015). High-grade gliomas. Continuum. 21(12): 332-344.



Glioblastoma

Highly malignant pri m Al
Originates from the suppo
Rare metastasis to other parts ¢

Two types of GBM

BM: accounts for 90% of all sBM
GBM: develops from astrocytic, oligodendroglioma
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GBM Epidemiology
Median age onset pr1mary G* V-
secondary GBM 45 yrs.

Secondary GBM seen in young

Anaplastic astrocytoma- 51 yrs; £
48 yrs. e

ngh grade gl]_o .," -
Exclusively occu

cerebellum and st

Gliomas of lower V
referred to as secon
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Outcome Survival

Remains poor

Majority of patients 2.5 years

<5% will survive & greater
Mean survival ra '
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GBM Risk Factors

Efforts to identify specific
associations of Gliomas with
environmental and
occupational exposure have
largely been inconclusive and
underpowered. b :

Pesticides
Vinyl chloride
Smoking,

Petroleum e mm
synth ru

APP Vlrtual Lectures, Inc



#BM Risk Jrng\ L| Fraumeni Syndrome

First described by Fredrick Li
Joseph Fraumeni in 1969.

First associated with sarcoma &
other diverse tumors.

Associated with
types of cancers i
brain tumors.
Inherited in autosor
dominant manne

AP Virtual Lectures, Inc
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\
- ) .
\

VNere we nave peenv.
First discovered glioma as a
%ljal tumor by Rudolf

irchow in 1865
GBM long & prolific life.
Hundreds of different ty
of clinical trials.

Outcome survival rate

dating back to 1960’s
6mos-18mos. s

RT therapy first used
1960°s-1970’s trat
Increase

~ Virtual Lectures, Inc



Surgical Resection

1960’s recognized as benefici:
patients with conservative

Gross total resection vs biopsy:
mos il

Very dependent or N\
brain

Surgery + RT + C
improved MS to 14
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AJJL; Jon Therapy

Various dosages employed

= 60 Gy improved MST by 6 months
= 6000 rads *WB/RT + surgery increas »

Radiosensitizers

= Misonidazole + Metromdazole- studies de

Alterations in RT r N-No signi

Dose escalations >60 (
Hyperfractionation or
Brachytherapy ‘
Neutron vs Photon boo:
Radioactive targeting ager
Stereotactice radiosuf o

~ Virtual Lectures, Inc



Chemotherapy

'180 ma ™ 180 mg
. o ’

Nitrosurea Agents "

Systemic BCNU-RTC demonstrated me |
Other nitrosureas studied including CCN

Universally remained standard of care up fo
Gliadel (BCNU) delivered  to resection cav

Alkylating Agents

2005 single study by
Given concomitantly af
Followed by adjuvant
Increasing long-ter

AP Y al Lectures, Inc



Survival Rates

Glioblastoma-14-16

Grade III gliomas—survival .
histology but...3-5 years for anc

oligodendroglioma
Clinical prognostic f
Karnofsky Perfl '




Do not repeat the tactics whi
let your methods be requlated |
(Sun Tzu 6.28)
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Case Presentation 1

CRis a 58 year-old right handed ¢
woman presented July, 2016 with
unremitting right sided HA, left

VF disturbances described as

flashes. Decreased peripheral

vision OS. Spinning & lights left

VE. Episodic & not assoct

with other seizure like sym

No other motor or sen
symptoms at initial p

irtual Lectures, Inc



MR BRAINWITH AND WITHOUT CONTRAST Jeflarsan Radialogy
AXT2 FLAIR
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Case Pre: entation |

Started on Chemoradiation- @
T™Z10/3/16-11/11/16. (tota
4 cycles) .

After 2 cycles; MRI 1/17
demonstrated questionable
progression.

March 2017 develop
generalized weakr

Repeat MRI -progre
Resection March 201

)
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July 2017-Progression

FILARCHNVE FOR REFERENCE ONLY WSKCC HIR Roam 18267
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[
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Continued clinical
deterioration

MRI evidence in July
2017 demonstrating
progression




Patient continues to decline
neurologically; increased left
field cut, neg?]ect, confusion,
poor cognition/short term
memory.

Chemo changed to Bevacizumab
10mg/kg IV g2weeks.

Some discussion regarding
enrollment in trial.

10/17: MRI imaging
demonstrated continued
progression of disease; now
extending into left hemisphere-
now multifocal

Decision to add Irinotecan 125
mg/m2 IV every 2 weeks.

Continued on Decadron




Case Presentation 1

Rapid neurological detes or
Bevacizumab & Irinotecan.
Considered chemotherapy failt
Began discussion of hospice with pa
Deceased Decembet B

'~ Virtual Lectures, Inc






CC- Case Presentation 2

CC 62 year-old right handed =&
woman 6/1/2017 while riding h

pony, jumped off when pony

starting speeding out of control.

Patient fell, hit her head
sustaining closed head inj &
fractured left ankle.

No signs of concussion in
LOC. 1

tual Lectures, Inc







6/13/17-Subtotal resection
both lesions.

Post-op imaging revealed acute
infarct R caudate/frontal
corona radiata.

Pathology: GBM w MIB 15-20%
right frontal tumor. MIB right

temporal tumor 40%. IDH-1
WT by IHC. MGMT promoter

methylated.

2




_ase sentation 2

Neurological examination: I
hemianopia, mild left hemiy
weakness. .
Overall tolerating chemotherapy v
vomiting. e —

A /irtual Lectures, Inc



Case Presentation 2
lIreatment

Chemoradiation: 60 Gy 3 £
Completed 6 cycles of ad]uva
days “
Surveillance MRI

Refused steroid:
progression |

Started Ketoge vic

~ Virtual Lectures, Inc
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CC-Case Presentation 2

COntinued to dO Well Cll S
Started on CCNU /Bevacizun

November 2018 concern for d1 o
left hemiparesis

Surgical options disc
Continued with
Returned to hosp
Deceased 1/4/20

- Virtual Lectures, Inc



JIdgnosis of GBM/Presentation

GBM presentation can vary &

May present with seizures, he
Majority of patients may mimic
Diagnosis essentie_;' ‘made througt
biopsy/resection/ pe -
Majority of glior

Brainstem gliom 5

Rarely occur in '

- Virtual Lectures, Inc
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What'has changed?
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imaging Advances

Advanced diffusion weighte

*Can assist in discriminating GB.
Perfusion weighted imaging

* Can be used to monitor cl ectiveness of a
% Measure relative rCBV-dec nts with drt
« Increased rCBV values

treatment monitoring

applications. h

PET Scan e
% As: sts in

- Virtual Lectures, Inc




Classification of Tumors

Revised WHOGlassification
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WHO Classification
2016 revised W

Last revision 2007'

C1a551f1cat10n in past base
phenotyp 1

Astrocytoma

Virtual Lectures, Inc



WHO '?6 Classification
1umc j - of the CNS

Use of phenotypic and
with histogenesis.

Goal: yield more blologlcally
defined dlagnosu € T —
Improved patient 1r n
More accurate d

response.

" Virtual Lectures, Inc



5rld Health Organization (WHO 2016)
ading of CNS System Tumors

Grade I: low proliferative potential, usually discrete. Possibility of cure
with surgical resection.

@ Grade II: Infiltrative, low mitotic index, but often recurs, my dedifferentiate
to a higher grade lesion.

@ Grade III: Increased cellularity, higher proliferative index; polymorhpic.

@ Grade IV: Hypercellular higher proliferative index, highly pleomorphic.
Bizarre appearance with endothelial proliferation; necrosis definitive
finding.

\

Adapted from: https:/ /braintumor.org/wp-content/assets/ WHO-Central-Nervous-System-Tumor-Classification.j
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Gllo.’f)las bgroups

IDH-WT GBM: includes G
GBM .

IDH-mutant GBN o

GBM-NOS (not

~ Virtual Lectures, Inc



/H O Classifice g. NS Tumor Diagnosis

Consist of a histopatholt o
features.

Example: Oligodenc ohoma
deleted.

For a tumor lac :
Glioblastoma, I

- Virtual Lectures, Inc



YENOTYPE TRUMPS PHENOTYPE”

T

N0 s

 IDH

« MGMT -
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spidermal Growth Factor Receptor

EGFR amplification may =
correlate with survival &
prognosis.

Tumors with EGFR

amplification tend to |

resistant to drugs &

Makes the enviror

hospitable to tumor

[=]

. Emerging treatment strategies for glioblastoma multiforme. EMBO Molecular Medicine; 2014.
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pidermal Growth Factor Receptor

Monotherapy and combinat

initially promising on initial
demonstrate improvement in

Other pathways PI. mTOR, PC
Hedgehog-GLI1; als to be the

. -Targeted Therapy i .~ :
- Virtual Lectures, Inc



“GFR TARGETED THERAPIES
pldermal. .«JJ vth Factor Receptor
Gefitinib (Iressa): used in |
NSCLC k

Erlotinib (Tarceva) used in

Cetuximab (Erbitux): used in sc
(recurrent or met: '

Lapatinib (Tykerb
breast CA; HE
Panitummumab
failed other ther:

 has bee

T 1sed in Phase I & II GBM trials.
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DH Mutations
150CItrate gj-m/Jre jenase enzyme 1 & 2)

Assessing for IDH mutation stanc ok ‘
Two types of IDH mutations observ

Studies have shown IDH mutatic
remain present with tumor progre

IDH mutated tumors occur in all gra eS
other primary brain tumors.

Occur in 70-80% of all rades 11 & I1I gli
particular in patients < S

Clinical significance
to non-ID mutat

IDH mutations used
radiotherapy.

8 j' -
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Violecular Prognostic Factors- MGMT
promoter methylation
0-6-methylguanine-DNA
methyltransferase)

DNA repair protein that reverse
agents such as T \ 45 |

Methylatlon of
expression of t
susceptible to alky

Usually
~ Best

de Groot JF. High-g

de gliomas. Continuum. 2015; 21(2).
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slioblastomasWildtype vs IDH mutation

2016 CNS WHO divides Gliol
Glioblastoma, IDH-wildtype (
corresponds most frequently
“primary” glioblastoma or de n0vo g
predominates in patie 55 years.
Glioblastoma, IDH- *
closely to so-called

prior lower grade d

tu Lectures, Inc



SOTTent Ireatment Strategies
- ,Some gL
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Surgical Resection

Maximal surgical resection.

Multiple retrospective st
benefits of gross total resectic

Overall survival is e: tended in

Use of fluorescent r Tt 5-aminole
operating under '
achieving GTR

If not p0551b1e o1

markers
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Chemotherapy

Very few chemotherapy or
“blood brain barrier”

Many available chemotherap

In those agents identified as havi
challenging as the een provelt

Chemotherapy c:
RT, or as adjuvant

Delivery options ir

Virtual Lectures, Inc



Temozolomide

2005 landmark study der
Alkylating agent, works at dze

Major side effects include bone
platelets), constipat nausea/vo

Overall well tolerate

irtual Lectures, Inc



Standard Treatment

2005-standard treatment for

—

Average survival-14.5 mos; 2 ye:

2015-standard treatment for ' B

.

with addition of tumor treating fielc

Average survival-20. r survival

This includes mz
of therapy.

irtual Lectures, Inc



lui Treatment

Chemoradiation (RT +° 1

» RT with 60Gy 5 days/week
» TMZ 75mg/m?2 7 day/week
» After 6 weeks; chemo break x2-3 Week

Ad]uvant TMZ 6-1:
* TMZ 150mg/m?2 ar il

MRI g2-3mos

% Assess for progressio:

APPY irtual Lectures, Inc



L bIVE 'g ression

No standard guideline forf:
Can be rechallenged with TN

Addition of bevacizumab-monox
against vascular proliferation and th
blood supply-directly gainst
Other agents/ cor

¢ Bevacizumab + CCNL
% Irinotecan- monotherap
< PVC (Procarbazine + (
< EGEFR target d agents

RS

- Virtual Lectures, Inc



-merg mg Therapies
inotherapies & Other Targeted
Treatments

- Cancer Immunotherapy
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Vhat we know.

GBMs are associated With:-‘ ‘
On-going research efforts to i

No single molecularly targeted e
etfective. "

Hypothesis: Molec 0g neity :
emerging therapies "

Recurrent tumors
compounding trea

Recurrent tumors; d
landscape.
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fimunotherapy Strategies-GBM

Cytokines

Vaccines

% EGFRVIII Vaccines
“* Several studies exami iveness of va
“* benefit not conclusix 1 ON-goi

Checkpoint Ir
Adoptive cell t
Multiple trials te

- Virtual Lectures, Inc



THREE-YEAR

OF 21 PERCENT

||||ng Cancer

with Polio

Battling an aggressive brain
tumor at ‘)() Slcphanw Lipscomb
was told she had six months
to live. So she bet her life on an

experimental treatment

Iy Michelle Boudin and Alicia Dennis

\fler
Treatment



| 4 - ' ."' » L
Smerging Ireatment Strategies
Monoclonal antibiodies
« Prevent receptor signaling by disruptir
% Currently bevacizumab inhibits vascula
% AMGS595 directly effects EGFRVIII receptors

Innate immunotherap

% Reengineer patient’s innate /stem to comba

Oncolytic virus

% Replication incompet

% Selected viruses find tk
expansion leading to cell

« Once tumor cell popul

% Herpes Simplex 1 curre

~ Virtual Lectures, Inc



Pl

=merging ': atment Strategies

Novo-TTF™™M

< Antimitotic treatment selectively disrupts divisioz

“ Tumor treating fields that us ensity, intermedi

< In clinical trials TTF has show otic arrest and

< Added to maintenance TMZ d si
OS.

% Clinical trials examining -

, Kanne ‘Kesari el ' DM, Toms SA et al. Maintenance therapy with tumor-treating fields plus temozolomide vs temzolomide alone for glioblastoma: a randon
535-2543. doi: 10.1001/jama.2015.16669.
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Ketogenic Diet-GBM

All tumor cells have altered /dy

Have an increased reliance

Evidence demonstrating treatms

may be effective method to impro
Ketogenic diet is a; hig] low carbo
Clinical trials demons

2

other adjuvant tt
Uses with tolerabili

l c diet for the nent of malignant glioma. J. of Lipid Res. 2015. 56 (5-10).
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f"]]n | Trials

Currently 320 active & re '
internationally. '

Most studies directed at meth
Some studies directed a recurren
Investigations on g amining e

+ XRT + concurre

Further investi:
targeted Chemo

Max1mum sur |

A1D
" @

. Virtt 1 Lectures, Inc
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