. Explain how brain tumor diagnosis has changed in

recent years
OBJECTIVES

Examine an advance in treating tumors based on the
use of molecular testing through a case study

3. Understand how the severity of a brain tumor
diagnosis is compounded by treatment
Brain Tumor Diagnosis and Management Disclosures: None
W
Allina F Allinz
Neuro-Oncology: what Is It
) . PRIMARY BRAIN TUMORS
' . Givens Brain Tumor Center
The study, diagnosis, ) Tumors that start in the brain
management, and treatment * Brimary CNS neoplasms In most cases, they are cancer
of neoplasms W!thm the « Tumors of the peripheral nerves Avise from cells in the nervous system
cenfral and peripheral nervous ) .
High-grade gliomas are the most common
system * CNS metastases )
Glioblastomas have a nearly 100% recurrence rate
. Neurologic complications of Low-grade gliomas carry a much better prognosis but can be just as devastating
cancer and it's treatments Life changing diagnosis
Cannot be cured
=
W W
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PRESENTING SYMPTOMS « Headache

« Seizures

« Nausea

« Focal neurologic deficit
« Mental status changes
« Visual changes

« Incidental finding

« Duration of symptoms may be acute or
chronic

* Monro-Kellie Doctrine

MRI is the primary diagnostic tool in
Neuro-Oncology

SURGERY

F Goblastoma Mustorme (hgh prace Asucyona)

Biopsy
Establish definitive
diagnosis
Remove tumor

Partial resection

Gross total resection

Prolong survival .
Laser ablation

GOAL OPTIONS

OAllinaHealthSystems
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* Parsonalty
+ Emotions and arousal
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Temporal Confirmation of ftumor, ruling out other conditions
g = Appropriate freatment
e e Dgfiping torgetoble mutations for treatment
;na::;::-::;m < Balance Clinical frial enrollment
planning ey Prognostication
e - pesture Minimizing toxicities of treatment
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Alline Alling
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CNS TUMOR TAXONOMY TUMOR TYPES
OVER 120 TYPES
*Astrocytoma
Histopathologic review « Oligodendroglioma
« Cell types, mitotic index, vascular features, necrosis, etc.

* Molecular biomarkers

o Key genetic alterations

o Altered molecular pathways

o Defined mutational patterns

« Tumor grading

o Brain tumors are graded, not staged

o Names are based on the cell from which the tumor arises

« Brain stem glioma

* Primary CNS Lymphoma
* Meningioma

* Schwannoma

* Neurofibroma

» Ganglioglioma

* Molecular biomarkers can be both diagnostic or prognostic

W

R
Allin Alline

THEN NOW

g Samcieol CANCER Testng e CANCER for
‘GELLS iocey) MUTATIONS

CHARACTERISTICS

li

INFLUENCING Locaten

+Brain vs. spinal cord
+Supratentorial vs. infratentorial
«Periventricular vs. lobar

|

« Prior history of cancer or RT to the
brain

« Cancer predisposition syndromes

D
Allina
W
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Genetic Tumor Predisposition Syndromes

Von Hippel Lindau Disease
Neurofibromatosis Type 1
NF2-Related Schwannomatosis

Li-Fraumeni Syndrome

Meningiomatosis

Lynch Syndrome

MOLECULAR BIOMARKERS

ATRX - plays a key role in gene expression regulation

BRAF V800E - rarely found in high-grade gliomas. Common in pediafric population

TERT — telomerase reverse transcriptase; When mutated, allows for unlimited proliferative
activation; Poor prognosis/survival noted

EGFR - epidermal growth factor receptor; Found in many cancers
High EGFR expression associated with a poor prognosis

Ki-67 — a protein in cells which increases when a cell is preparing to divide
May be predictive of poor prognosis when it is overexpressed

1p / 199 - codeletion is seen in Oligodendrogliomas;
Consistent with better response to chemotherapy and improved survival

IDH - Isocitrate dehydrogenase - positivity consistent with a lower-grade tumor; Associated with
a more favorable prognosis

TP53 - plays a role in apoptosis and suppresses the cell cycle
Involved in triggering the development and spread of glioblastoma

MGMT - O6-methylguanine methyltransferase - involved in repairing DNA damage in cancer cells

Tumor Mutational Burden TMB - refers to the total amount of cancer tissue in the body found in
<38% of glioblastoma patients

Microsatellite Instability - MSI - caused by defects in the MMR system responsible for the
correction of mismatches that occur during DNA replication.

13
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Evolution of FDA-approved GBM treatment approaches.
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Brain Protection

Meninges - covers and protects the brain itself
CSF - filters blood and waste in the CNS

Blood-brain barrier - prevents most blood-
borne toxins from entering the brain

- Estimated that 98% of FDA approved drugs do
not cross the BBB

Therefore, when there is a tumor in the brain, it
is difficult fo get agents such as chemotherapy
into the brain to tfreat the cancer

BRAIN TUMOR TREATMENT
Chemotherapy

‘Rodio‘rion Therapy

* Conventional 6-week course (Cyfotoxic agents —
X « Interfere with cell division, damage DNA
* Hypo-fractionated 3-week + Do not discriminate between normal and

Course cancer cells
B ‘
o

*Side effects include cytopenias,
nausea/vomiting, constipation, fatigue

*Concurrent chemotherapy Names

+ Temozolomide
« Carboplatin

+ Gleostine

* Methotrexate

*Stereotactic Radiosurgery
* Proton Beam

* GammaTile

[~ FSRT

*Gamma Knife *Adherence to oral medications

17
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TUMOR TREATING FIELDS
/nv #imle £ didbadp A othkdrk
et D e E
bdEd " syt

Skin Care
« Change arrays every 1-3 days
» Clean scalp with each change

« Use topical agents for red or
open areas

CLINICAL TRIALS

Immunotherapy
Vaccines - such as the polio vaccine

Autologous — derived from one's own
tumor cells

Allogeneic — developed in alab from
someone else's fumor

Agents used in other tumor types
Surgical interventions

Radiation interventions

Basket trials

target a specific gene alteration or
molecular signature rather than a specific
tumor type

20

IMMUNOTHERAPY

A type of cancer treatment

Uses substances made by the body orin a lab to boost the
immune system and help the body find and destroy cancer cells
Can be used alone or in combination with chemotherapy or other|
cancer treatments

Many different types

« monoclonal antibodies

« immune checkpoint inhibitors
+ non-specific immunotherapies
« oncolytic virus therapy

« T-cell therapy

« cancer vaccines

1. Bevacizumab - EGFR receptor

3. Ivosidenib — IDH1 inhibitor

4. Vorsidenib — IDH1 inhibitor

DIFFERENT TYPES 5 someinin oot
O F 6. Belzufifan - Von Hippel Lindau
IMMUNQOTHERAPY

- hemangioblastoma

7. Dabrafenib and Trametinib
- fargeted therapy

8. Pembrolizumab —immune
checkpoint inhibitor

+many others

2. lbrutinib - Primary CNS Lymphoma

22

CASE #1: 73 YO M WITH HEMIPARESIS

Biomarker Findings

Microsateflite status - MS-Stable

Tumor Mutational Burden- 4 Muls/Mb

Genomic Findings ;

Fot ol 1 f he s amaped, e sefe 1 the Appendx

BRAFVEOOE

MTAPloss

PIKIRILSTIP -

[ CDKN2A/BCDKN2Aloss, CORN2Bloss *
COKNZCloss.

TERT promoter -146C>T

Systemic Treatment Options:
1) Chemotherapy: temozolomide,

lomustine
2) VEGF inhibitor: bevacizumab
oter metnylar . TBRAF & MEK inhibifor

Final Diagnosis

in situ nypridizar:

1pr1sg

Systemic Treatment Options:
1) Chemotherapy:

- femozolomide

- procarbazine, lomustine + vincristine
2) IDH-inhibitor

ase #2: 28 yo F with seizures

©AllinaHealthSystems
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Steroids use Seizures -IpConfusionH1 (:;Zr:rt%rgl C ER E B RAL ED EMA
Anxiety distilﬁgeg:]ce psS\t(e:[wooiges Hypertension

Pancytopenia -
neutfropenia and
thrombocytopenia
use

Hypercoaguable

Common Issues in the Inpatient Setting
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| COST OF A GLIOBLASTOMA

Has the highest per-patient initial cost of care for any cancer group,
with an annualized cost over $150,000

AVASTIN -—- AKA BEVACIZUMAB, MVASI, ZIRABEV

Radiation Necrosis
causes fissues fo have

Blocks a protein called
vascular endothelial

growth factor, or VEGF.
Normal cells make VEGF,
but some cancer cells
make too much. Blocking
VEGF may prevent the
growth of new blood

Bevacizumab works by
reducing vascular
permeability and alleviating|
blood-brain barrier damage|
and brain edema through it
binding to VEGF

elevated levels of VEGF
which leads to
increased vascular
permeability, damage
fo the blood-brain

vessels, inhibiting growth of
the tumor

barrier, and subsequent
brain edema

CAN CAUSE HYPERTENSION, STROKE, WOUND HEALING ISSUES, PRES

Has the highest cost for the last-year-of-life care relative to other
cancers af $135,000 - $210,000 per-patient

These costs do not take info account the personal cost due to
cognitive and functional disabilities, socioeconomic ramifications,
or the out-of-pocket dollars not covered by insurance

Newer drugs have an even steeper price

27

SUMMARY

Brain tumors carry dismal statistics with
regard to survival and cost

Over the past 20 years, we have seen
relatively small gains in survival
(glioblastoma: 44w to 65w) and
freatment options compared to other
tumor types

Survival is NOT enough!

Research and clinical trials, especially in
the area of immunotherapy, are
absolutely necessary to further impact
survival with molecular testing being at
the forefront

We need tfo identify how to protect the
brain from the long-term effects of
freatment which often resulfs in
significant cognitive impairment and
decreased quality of life

28

Patti Bruns APRN, CNS

Givens Brain Tumor Center

Abbott Northwestern Hospital

Piper building, suite 304

Patricia.Bruns@Allina.com

612.863.3732

- AllraHaalh @
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