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Radiation for Gliomas BVE “RAYONS |

* Radiation + Chemotherapy is
standard of care for most gliomas

 Radiation with Photon Therapy (X-
Rays) is an excellent treatment
— Mature technology
— Vast experience, widely available
— Safety and efficacy well defined
— Cost effective
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Radi’rion Therapy
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Percent Depth Dose: Photons vs Protons
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Proton versus X-ray Therapy

Sphenoid Wing Meningioma Lateral 6 MV X-ray Field Lateral Proton Field
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Hippocampus

* Intemporal lobe of brain

* Learning and memory
* Spatial navigation
* Emotional behavior

Gondi et al JROBP 78(4):1244-1252, 2010
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Hippocampal Dosimetry Predicts
Neurocognitive Function Impairment

* Prospective evaluation

* Adult with benign tumors and
low-grade gliomas

* 50.4-54Cy

* Arelatively low dose of
radiation to 407 of the
bilateral hippocampus was
associated with long-term
list-learning delayed recall
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7.3 Gy EQD, Threshold identified
using binary logistic regression

EQD;’ = 14.88 Gy; 95% CI: [12.86 Gy, 17.06 Gy]

m = 0.540; 95% CI: [0.248, 0.765]
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Gondi et al JROBP 85(2):348-354, 2013



Clinical Case: Oligodendroglioma

Diagnosis: oligodendroglioma
1p19q codeleted

Surgery: biopsy
Chemotherapy: TMZ
Radiation: 54 Gy to T2

Hippocampal sparing
VMAT EQD, = 10 Gy, to 40%

Proton EQD, < 1 Gy, to 40%
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Proton therapy reduces risk of long-term
memory impairment
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Protons for Gliomas: Clinical Outcomes

89 Patients with Low—Grade Gliomas 194 Patients Grade 2-3 IDH+ Gliomas
PSI, Switzerland Heidelburg, Germany
100% 1 % -
T 75%] .
B 50%: L
© 2
(o) (o]
> 0,
3 25% 0.25- o =0.0088
Oo/o. T T T T T T 0.00-
0 12 24 36 48 60 0 1 2 3 i 5 8 7 8 9 10
Months Time [years]
g 100%
Z ©
3 75% E
& 2
8
T 50%; i
S
[} =)
2 25% g
> p < 0.0001
<
n- 0% T T T T T T 000_ !
0 12 24 36 48 60 0 1 2 3 4 s 6 7 8 9 10
Months Time [years]
Strata ~+ WHO grade 2 =+ WHO grade 3
EMORY
PROTON THERAPY CENTER Willmann, J. et al Cancers, 2023

WINSHIP CANCER INSTITUTE Eichkorn, T et al, J Neuro Oncol, 2023



Stable Neurocognitive Function and QOL
affer Proton Therapy

Global health (C30)
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Low-grade glioma: NRG-BNOOS

Will there be less toxicity with proton therapy in

. g ) 5
treatment of patients with lower grade gliomas: Arm 1: XRT

IMRT/VMAT to 54 Gy in 30 fxs
Adjuvant TMZ 4 wks post-RT

Stratification ﬁ
Baseline cognitive fxn | Randomize 2:1

Registration

Grade I/l | m)

. Extent of surgery proton:photon
IDH I
M gflomas (GTR vs STR)
1p/19q status %
Accrual goal Arm 2: Proton
=120 pts Proton RT to 54 Gy in 30 fxs

Adjuvant TMZ 4 wks post-RT

Primary endpoint
*  Cognition (by composite score)
Secondary endpoints
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Proton Therapy for GBM
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Proton Therapy for GBM:
New Opportunifies

Dose Escalation Reduced Lymphopenia

C Delta ALC (%) vs. Modality
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GBM: NRG-BNOO

NRG-BNO0O1:Phase IIR Trial HypoFx Dose-Esc IMRT or proton therapy
vs. conventional photon RT with TMZ in newly diagnosed glioblastoma

Basic Eligibility: Newly dxed GBM; Residual tumor/postop cavity<sbcm; KPS>70

Standard Photon
RT 60 Gy/30 + TMZ
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| Sample Size: 576 patients |

’ Primary endpoint: Overall survival ‘

N RG Basic Statistical Design:

ONCOLOGY™ | Median survival 16 months with standard photon RT vs. 22.2 months with dose-esc IMRT or PBT
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Pediatrics: sMRI guided proton therapy
for pediatric HGG

Photon, CE MRI Proton, sMRI/CE
B i~

Endpoints:
-PES

-Failure Pattern
-OS

-Toxicity
-HRQOL
-Imaging
correlates

<l Eligibility:
-HGG
MmN - Age <22 years

\

ChN Cho/NAA (2x, 19¢cc)
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Proton Therapy for Gliomas

* ldeal radiation modality for
younger patients with
favorable prognosis to
minimize side effects

+ May provide opportunity for | |
RT dose escalation in GBM

* Safer option for re-
irradiation in many cases

e C(linical trials and data
collection are ongoing
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