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Phase 2 Trial of Chemotherapy followed by
Response based Whole Ventricular & Spinal Canal

Radiation (WVSCI) Therapy for Patients with
Localized Non-Germinomatous Central Nervous
System Germ Cell tumors
ACNS2021

Shannon MacDonald MD
Radiation Oncology MGH, Boston MA

& Wafik Zaky MD
Pediatric Neuro Oncology MD Anderson Houston, TX
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* Concept was built on the backbone of induction
chemotherapy used in ACNS0122 and ACNS1123, the
excellent outcomes of ACNS0122, and patterns of
relapse seen in ACNS1123 (predominantly spine)

* New in this protocol
* Extend to AYA (<30)

* Addition of spinal canal RT but keeping brain
volume as WVI in order to reduce toxicity
associated with Whole Brain RT but reduce spinal

relapses

+ Keeping NGGCT patients with <CR/PR on study
using HDCSCR+ RT

* Second look surgery

* Correlative studies (CSF, blood, tumor tissue)

CHILDREN'S
ONCOLOGY
GROUP

ACNS2021

Fangusaro, JCO, 2019, Calaminus, Neuro Oncol 2017, Breen, Ped Blood Cancer, 2017
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A Randomized Controlled Clinical Study of Radiotherapy Combined with Chemotherapy in Patients with
Newly Diagnosed Central Nervous System Germ Cell Tumor
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DSC-MRI DSC-MRI

GBMI(ZXf 9 DaEdp D
= Accrual target: 165 participants

= Stats: Assuming 30% of participants will have increased rCBV from
baseline to week 2 with a median survival time of 6 months, 140
participants will provide 80% power if the median survival time of the
participants with decreased rCBV is at least 10 months
DCS-MRI: dynamic * 15% loss rate assumed,; type | error = 0.10

susceptibility contrast- = |maging protocol to follow NBTS/FDA DSC committee recommendations
enhanced MRI = Single-echo GRE DSC-MRI, 1.5T or 3T
= Advocating use of double-dose Gd
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A PHASE Il STUDY OF CHECKPOINT BLOCKADE
IMMUNOTHERAPY IN PATIENTS WITH SOMATICALLY
HYPERMUTATED RECURRENT WHO GRADE 4
GLIOMA

Alliance A071702
Pl: Gavin P. Dunn, MD, PhD.

NRG Champion: Jing Wu, MD, PhD.
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Study Schema

Surgical
Pre-Registration procedure for Treatment with
(glioblastoma IDH | | confirmation of L’if:tme”t Nivolumab
wt, Astrocytoma, recurrence and Registration Miolimah + monotherapy
IDH-mutant, WHO tissue submission If TMB210 Ipilimumab from Cycle 5
grade 4 at first or for Foundation- for Cvcls 14 till disease
2" recurrence One CDx Assay y progress

of TMB

» During Cycle 1-4, one cycle is defined as 3 weeks. Beginning at Cycle5, one cycle is
defined as 4 weeks.

» Follow up for survival and progression every 3 weeks during Cycle 1-4, and every 4 weeks
after Cycle 5 until progression, then for survival every 3 months until 3 years after
registration or death, whichever comes first.
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Advancing Research. Improving Lives.:™

NRG-BN010: Safety Run-In and Phase Il Study Evaluating the Efficacy, Safety,
and Impact on the Tumor Microenvironment of the Combination of
Tocilizumab, Atezolizumab, and Fractionated Stereotactic Radiotherapy in
Recurrent Glioblastoma

NRG Semiannual Meeting
July 21, 2023

Stephen J. Bagley, MD, MSCE University of Pennsylvania P1/Medical Oncology

Rupesh Kotecha, MD, Miami Cancer Institute Radiation Oncology

Steven Brem, MD, University of Pennsylvania
Ranjini Tolakanahalli, PhD, Miami Cancer Institute Medical Physics
Statistics

Mei Polley, PhD, NRG Oncology and University of Chicago
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Study Cohorts (N=53 total subjects)

Phase Il Surgical/Window-of-

Safety Run-In Phase Phase || Non-Surgical Cohort Opportunity Cohort
(N=12) (N=25) (N=16)
* All patients receive FSRT » Simon 2-Stage Design « Patients with clinical
(8 Gy x 3 fx) indication for surgical
. - All patients receive FSRT resection of recurrent GBM
» Systemic therapy (8 Gy x 3 fx)
administered at one of three » All patients receive pre-
dose levels: operative FSRT (8 Gy x 3 fx)
* Dose Level 1 (n=3): « Primary endpoint: objective
Tocilizumab 4mg/kg radio g hic ?es onsel « For pre-operative systemic
grap p
* Dose Level 2 (n=3): (ORR) according to mRANO therapy, 1:1 randomization:
Tocilizumab 8mg/kg Tocilizumab 8mg/kg x1
* Dose Level 3 (n=6): *
Tocilizumab 8mg/kg +
Atezolizumab 1680mg Atezolizumsg 1eRamg X1
Atezolizumab 1680mg x1
I3 dose-finding phase®
AN \h — . i N ~ TN
FIFRR T RITnon- « (Dneoadjuvant therapyD I 1F 521k
1 1 h > > > NVANR 7 AN
surgical—surgical window- c QP URTTDBEMNE ERRIE

of-opportunity arm(Z &L
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Advancing Research. Improving Lives.:™

Phase lll Trial of Lomustine-Temozolomide Combination
Therapy Versus Standard Temozolomide in Patients with

Methylated MGMT Promoter Glioblastoma (BN-011)
ClinicalTrials.gov Identifier NCT05095376

Fabio M. Iwamoto, MD
Department of Neurology & Herbert Irving Comprehensive Cancer Center
Columbia University Irving Medical Center

Mei Polley, PhD (Statistics), Timothy Kruser, MD (Rad Onc), Rupesh Kotecha, MD (Rad Onc),
Jiayi Huang, MD (Rad Onc) Andrew Lassman, MD (Neuro-Onc), Adam Sonabend, MD
(Neurosurg), Erik Sulman, MD, PhD (Translational/Biomarkers), Matija Snuderl, MD, PhD (Neuro-
Path), Vinai Gondi, MD (PRO & QOL), Laura Donovan, MD (PRO & QOL), D. Jay Wieczorek, PhD

(Medical Physics)
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Lomustine-temozolomide combination therapy versus
standard temozolomide therapy in patients with newly
diagnosed glioblastoma with methylated MGMT promoter
(CeTeG/NOA-09): a randomised, open-label, phase 3 trial

Ulrich Herrlinger*, Theophilos Tzaridis*, Frederic Mack, Joachim Peter Steinbach, Uwe Schlegel, Michael Sabel, Peter Hau, Rolf-Dieter Kortmann,

Dietmar Krex, Oliver Grauer, Roland Goldbrunner, Oliver Schnell, Oliver Biahr, Martin Uhl, Clemens Seidel, Ghazaleh Tabatabai, Thomas Kowalski,

Florian Ringel, Friederike Schmidt-Graf, Bogdana Suchorska, Stefanie Brehmer, Astrid Weyerbrock, Miriam Renovanz, Lars Bullinger,

Norbert Galldiks, Peter Vajkoczy, Martin Misch, Hartmut Vatter, Moritz Stuplich, Niklas Schdfer, Sied Kebir, Johannes Weller, Christina Schaub,

Walter Stummer, Jorg-Christian Tonn, Matthias Simon, Vera C Keil, Michael Nelles, Horst Urbach, Martin Coenen, Wolfgang Wick,

Michael Weller, Rolf Fimmers, Matthias Schmid, Elke Hattingen, Torsten Pietsch, Christoph Coch*, Martin Glas*, for the Neurooncoloqy Working

Group of the German Cancer Society 100— — Lomustine-temozolomide

—— Temozolomide
Lancet 2019; 393: 678-88 80-
<
T 60
2
2
T 404
v
3
207 p-0.0492*
HR 0-60 (95% Cl 0-35-1.03); p=0-0642+
G I 1 I I I |
0 1 2 3 4 5 6

Number at risk

Lomustine- 49 43 33 25 14 3
temozolomide
Temozolomide 60 49 38 23 11 1



BN-011 Key Eligibility and Trial
Schema

Local diagnosis
of glioblastoma

l

Central confirmation of
glioblastoma

+
Central MGMT promoter
methylated

« 2021F 11 A D o EERF.
2026F8H £ T, 306EHIZE

Stratify

* RPAclass

* Intent to use
TTFields

R Arm 1: RT (60 Gy/2 Gy fr) with temozolomide 75 mg/m?/d
A / for 42 days; then temozolomide 150-200 mg/m?/d on days %&%E’E
N 1-5/28-day cycle for 6 cycles.

.| D

10
M
I
Z
£ \ Arm 2: RT (60 Gy/2 Gy fr) with lomustine (100 mg/m? on

day 1) plus temozolomide 100-200 mg/m?/d on days 2-6 of

1 6 week-cycles for 6 cycles.
Key stats

* n=306, 90% power to detect HR 0.60, 1-sided p 0.022
« 2interim analyses

S : 2021/11-2026/8. 6K THEMT CCNUISEHARTHEEREL
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Japan Clinical Oncology Group
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SRS vs /B EELEWBRT

* Canadian Cancer
Trials Group
A Phase lll Trial of Radiosurgery

(SRS) vs. HA-WBRT for multiple (5 or
more) metastases

CE.7
CCTG: David Roberge, MD

Alliance: Michael Chan, MD

NRG: Vinai Gondi, MD



gca)trlmopnrilhenswe NCCN Guidelines Version 1.2023

NCCN Guidelines Index
Table of Contents

ooy Cancer Extensive Brain Metastases Discussion
Network
PRESENTATION® WORKUP Jincmonis of TREATMENT®
No other J
. CNS metastases:
readlly_ * Resection for
accessible management of mass
tumor for effect or symptoms o f
» Contrast- biopsy » Biopsy if resection not HA'WBR_T nF
enhanced CT planned memantine
No known chest/abdomen/ or
) pelvis , WBRT® without HA
history |—|, Consider whole Cor_15|der surgery for + memantine |, Follow-up
of cancer body PET/CT Biopsy or brain metastases®: or (MU-2)
: « Other tests as resect tumor * Resection for SRse.9
Extensive indicated found outside management of mass or
brain CNS to — | effect or symptoms Systemic therapy™
metastases confirm cancer * Biopsy if concern exists
on CT diagnosis about diagnosis of CNS
or MRIP:¢ Good PS »| lesions and resection is
Known not planned o )
history ) ] _ Palliative/best supportive care
of cancer D_lssemlne!ted systemic or
disease with poor Short-course WBRT without
Poor PS >

systemic treatment
options and poor PS

HA (eg, 20 Gy in 5 fractions) if
symptomatic



CE.7
SRS vs. HA-WBRT Multiple Brain Mets

T Primary endpoint
R (Dneurocognitive progression ¥ T 0 kFfE]

*» Use of @/E\E T?,EH FIEﬁ

targeted or

immuno-
therapy

SRS (18-20 or 22Gy in a

* 5 or more single fraction)

metastases
* ECOG 0-2
* < 2.5cm
* < 30cc

* Histology =
(radio-resistant
vs. other)

HA-WBRT + memantine
(30Gy in 10 fractions)

S Tl 3> X =4 LD

MN—-=<X00Z>»X

* Metastasis
within 5mm of
hippocampus

SERHAR] 1 2021/3-2025/7. 1K THEfT BARBEEEDJY—XHD. TOHE CEISHAIgE R
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SRS D Fr /-2 mets |29 B SRS vs BE

NRG BN009

Phase Il Trial of Salvage HA-WBRT vs.
Salvage SRS for 1sY/2"d Distant Brain Relapse after
Upfront SRS with BMV24 mets/year

Pls: Michael Chan, MD, and Vinai Gondi, MD
Neuro-Oncol: Rimas Lukas, MD Neurosurgery: Osaama Khan, MD
Neurocog: Jeffrey Wefel, PhD QOL: Terri Armstrong, PhD
Neuroradiology: Tammie Benzinger, MD, PhD TRP: Kounusuk Watabe, PhD
Med Phys: Wolfgang Tome, PhD Imaging: Joshua Palmer, MD and Joe Bovi, MD
NCORP: Emory McTyre, MD Comp Effectiveness: Mark Mishra, MD

NRG Stats: Mei Polley, PhD

ONCOLOGY™

BMV: brain mets velocity (Ri/c/REnfedi~4F)

wEWBRT




NRG BN009:
Phase lll Trial Salvage HA-WBRT+SRS vs. Salvage SRS for 1st/2nd

Distant Brain Relapse after Upfront SRS with BMV=4 mets/year
Pls: Michael Chan (Wake Forest) + Vinai Gondi (Northwestern)

Basic Eligibility: Non-small cell cancer; KPS>70; Brain met vol <30 mL

S R
t a
BMV n SRS+Hippocampal
Brain Metastasis f1|>13vs. 413 || 4 Avoidant WBRT 30Gy
i . +M i

Vel(:tmtird24 .mets /yr || s o / emantine
at 15t/2nd Distant ) ml
Relapse after SRS '| | DS-GPAat | |, \

f| | upfront SRS | |, SRS alone

Primary endpoint g e

EFWIZ*EF %‘:Rth 35 _C 0) H§ FEﬁ Sample Size: 306 patients

Primary endpt: Time to neurologic death

NRG Neurologic death at 6 mos: 34% with SRS vs. 24% with SRS+HA-WBRT.
ONCOLOGY™ 290 analyzable pts

TR0
BMVH &L VIER = PARFRERFE NN Z L)
WBRTICKDEEZEANT> bO—)LA M E I NIFHERIEEH S B DD TE

S : 2020/12-2025/1. X THtT BABREEOUY—XHD. TOE CEISHNEIEERHER
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vs SEE [ABEWBRT - ! ?

NRG CC009

Phase lll Trial of Stereotactic Radiosurgery versus
Hippocampal Avoidant WBRT for
Small Cell Lung Cancer Brain Metastases

Pls: Chad Rusthoven, MD, and Vinai Gondi, MD
Alliance: Paul Brown, MD Med Onc: D. Ross Camidge, MD
Neurocog: Jeffrey Wefel, PhD QOL.: Terri Armstrong, PhD
Imaging: Joshua Palmer, MD and Joe Bovi, MD
Comp Effectiveness: Mark Mishra, MD
Stats: Stephanie Pugh, PhD

NRG

ONCOLOGY ™



Qo NRG CCO009: Phase lll Trial Stereotactic Radiosurgery versus
Hippocampal-Avoidant Whole-Brain Radiotherapy for

10 or Fewer Brain Metastases from Small Cell Lung Cancer
Pls: Chad Rusthoven (Univ of Colorado) + Vinai Gondi (Northwestern)

Basic Eligibility: Small cell lung cancer; <10 brain mets<3cm; total vol 30cc; KPS=270

L
S

Primary endpoint :
time to cognitive failure

SRS alone

DS-GPA

Brain Mets

from Small —
Cell Lung Ca

Exposure to
NCF
Testing*

en on trial
will have been exposed to
NCF Testing

7
™

HA-WBRT
30 Gy/10

g e oy e

O N =50 Al »

Sample Size: 200 patients

Primary endpt: Time to cognitive failure--HVLT-R, COWA, and TMT A and B

N RG Basic Statistical Design:
- Cogpnitive fxn failure 58.8% at 6 mos with HA-WBRT+mem vs. 41.8% at 6 mos with SRS.
= ™
ONCOLOGY 150 analyzable pts

SERHAR] 1 2021/3-2025/7. 1K THEfT BARBEEEDJY—XHD. TOHE CEISHAIgE R
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Advanc

-ing Research. Improving Lives.:™

S2000: ARANDOMIZED PHASE 2 TRIAL OF
ENCORAFENIB + BINIMETINIB + NIVOLUMAB VS
IPILIMUMAB + NIVOLUMAB IN BRAF-V600 MUTANT
MELANOMA WITH BRAIN METASTASES

Pl: Zeynep Eroglu, M.D.
NRG Champion: Rupesh Kotecha, M.D.

NRG Semiannual Meeting

W @) @nrcone @) [l NRG Oncology
IMS Operator

7/2023
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Study Schema (Amendment)

« Symptomatic melanoma brain
metastases

T + BRAF-V600 mutation Arm 1 (N = 14)

Encorafenib (450 mg qday) + binimetinib (45
mg PO BID) + nivolumab (480 mg) (every 4
weeks)

» 21 lesion (2 0.5cm in size)

« Primary endpoint : PFS . ECOGS2

Leptomeningeal disease allowed * Relapsed <6 months

following end of prior
neoadjuvant/adjuvant
therapy

* Prior systemic therapy only in
neoadjuvant and/or adjuvant
setting, no prior systemic
therapy for metastatic disease

Arm 2 (N =14)

Ipilimumab (3 mg/kg) + nivolumab (1 mg/kg)
(every 3 weeks for 4 cycles) — nivolumab
(480 mg) (every 4 weeks)

mN-S= OO0 ZD>» 2

» Dexamethasone < 8 mg daily
dose

* Previously radiated brain mets
also permitted as long as
progressing in opinion of
treating physician*

NRG

ONCOLOGY™  *can start study treatment 7 days after finished radiotherapy

BEREAR 1 2021/1-2027/6. 1LKXTHEIT BHAGBESER(IDDSNMTENE LN HER
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Advancing Research. Improving Lives.™

BN-012: A Randomized Phase Il Trial of Pre-
Operative Compared to Post-Operative
Stereotactic Radiosurgery (SRS) in Patients
with Resected Brain Metastases

Stuart H. Burri, M.D. - Levine Cancer Institute
Anthony Asher, M.D. — Atrium Health : Neuroscience Institute
Scott Soltys, M.D. - Stanford University
Daniel Trifiletti, M.D. — Mayo Clinic : Jacksonville
Vinai Gondi, M.D. - Northwestern

July 2023

YW (@) @nrconc 9 m NRG Oncology



BN-012 Schema

SRS within seven days of surgery

}
1-4 brain il Pre-op SRS to lesion
metastases at planned for resection
east one of |

which |

. Posterior fossa

Track en bloc versus
- piecemeal excision

Randomize
123

I

I'e q U | I’e S resection vs. other

. Breast cancer

reSGCtIO n histology vs. other

. Number of lesions Post-op SRS to

—_ (1vs. 2-4) : .
(n _224) R ekl resection cavity
immunotherapy within
four weeks of surgery

(yes/no)

Primary endpoint : Local failure, nodular
meningeal disease or radiation necrosis

NRG

ONCOLOGY™

SixHAE : 2022/8-2027/3. ALK THEAT HEERUGUER



NRG BNO005

A Phase Il Randomized Trial of Proton Vs.
Photon Therapy (IMRT) for Cognitive
Preservation in Patients with IDH Mutant,
Low to Intermediate Grade Gliomas

Photons Protons

Does proton therapy
improve cognitive
outcomes?

NRG Shih 2015

ONCOLOGY™

Primary endpoint : 3 FHRAEMNIMRT (CLERNTERAMEEEE R TDH

7L — 2307 ) F—=7IZNT S
MRT vs [5F#REE




Schema

STEP 1 . Baseline
STEP 2 kit
REGISTRATION REGISTRATION cognl_tlve
function
(impaired vs.
not impaired)

Arm 1:
Photon radiation using

IMRT or VMAT to 54Gy
Central

pathology
review for
confirmation of
grade ll or Il
glioma

Financial
clearance for
proton therapy

Adjuvant temozolomide
to start 28 days after
completion of radiation

Gross vs.
subtotal

Baseline resection

neurocognitive 1019 Afm_2:
assessments p19q status Proton radiation to 54Gy

Documentation - (1 CIRVES RBE

from enrolling HVlgga’IMT, intact) ( ;

site confim.\ing Adjuvant temozolomide
IDH mutation to start 28 days after

and 1p19q completion of radiation
status

NRG

ONCOLOGY™

<M=—=>0-4®0
MN-S00Z>»2
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CODEL (Alliance N0577; EORTC 26081/22086;
NRG 1071; NCIC CEC-2)

* OligolZxJ L TIEZRT<RT+PCVA'EE

— Ll * RT— PCV (6 Cycles)
MEL->TW5 Newly DX AG and

high risk LGG w/

—PCVLY HEMEAD 27 C HEHY IS *RT+TMZ -
ICERBEOSWTMZTE SR X 5 N=1so**
non Ul bl T e,

e AstroClIZTMZ<RT=RT+PCVE “ .
7:;: ) T ;FS U N RT—I—TM Z t RT ‘|‘ PCV@ Activated CTSU 712015 /L\céG g?gg §§§ Revised (Update 13); N=263
b bhA R WLHAANER

E#REAM : 2009/9-2025/10. itXK - BFH - AS A THIIT CCNUIZERRAAER



JCOG

Japan Clinical Oncology Group

SRS 2 )L RS < v 72022.11.
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2014.6~
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