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Brain Radiotherapy in SCLC: When?

* Management of SCLC Brain Metastases
* Prognosis
* Local control vs toxicity

* Treatment options
 Whole Brain
* Hippocampal-avoidance whole brain
* Memantine

e Stereotactic radiosurgery (SRS)
* Fractionated SRS
* Gamma knife vs linear accelerator comparison dosimetry

* Prophylactic Cranial Irradiation



Histology / Genetics of brain mets
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Start over GPA |ndex Home

The estimated MST (median survival time) from the time of initial treatment
of the brain metastases is:

brainmetgpa.com

13 months
25M_75M percentile range: 7 - 23 months

Based on the following selected factors:

GPA Index Home 4 N
: e Lung Cancer
, Diagnosis: Small Cell
From which of the following diagnoses does your patient have brain
metastases? Age: < 75 years 0.5
y N
Lung Cancer > KPS: 90 1.5
Non-Small Cell and Small Cell ,
;
% 5 Extra-cranial met.: Yes 0
y N
Melanoma > Number of met.: 4-7 0.5
N 4
p7 =y
Total GPA: 2.5
Breast Cancer > \ 2
\ .
& & Based on the above, the EQ (Eligibility Quotient) is:
Renal Cell Carcinoma >
@ N
\ > .
3 53%
Gastro-intestinal Cancer 5 The Eligibility Quotient (EQ) is the probability of surviving an additional 12 months from today. It
Any site IS used by researchers to determine eligibility for clinical trials. We recommend patients with an
| A EQ > 50% be enrolled in clinical trials.
!

All GPA factors (age, KPS, ECM, molecular profile, number of brain mets) should be entered
based on the patient's status at the time of diagnosis of the brain metastasis(es), not the current
status. If the EQ is reported as N/A, we do not have enough historical data to reliably compute
the EQ for this combination of GPA and months since brain met diagnosis.




Treatment Options
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50 years in 2 minutes - WBRT

 WBRT to 30-37.5 Gy @ 2.5-3 Gy/fx is a long held standard

* Pro’s
* Treats everything. 1y distant brain failure rates w/WBRT 15-30%.

 Simple. Anyone can do it.
* Inexpensive.

* Con’s
* Delays systemic therapy

e LC w/WBRT not optimal. 1y LC w/WBRT alone ~50%.
* Neurocognitive effects



50 years in 2 minutes - SRS

* SRS to 15-24 Gy in 1 fx may be used in lieu of or as an adjunct to
WBRT

* Pro’s
* Higher rates of LC. 1y LC 70% w/SRS alone.

* One day procedure. Minimizes delays in systemic therapy.
* Less potential for neurocognitive effects.

* Doesn’t treat everything. 1y distant brain failure w/SRS alone 40-70%.

* LC can be better. For example, addition of WBRT improves 1y LC to 80-90%.
* Not so simple. Special equipment / training required.

* Expensive.



Balancing the scales

* Reduce neurotoxicity with WBRT * Optimize local control with SRS

* Drugs (memantine) * Dosimetry
* Technology (Hippocampal-avoidance) * Fractionation




WBI / PCI and Cognitive Decline

* Chang, et al (Lancet 2009)

* Phase Ill trial 58 pts w/ 1-3 mets
tx’d w/ SRS vs. SRS+WBRT. Primary
endpoint = decline in 4 mo HVLT-R

* WBRT + SRS had 53% vs. 24%
decline in HVLT-R at 4 mo

* Gondi, et al (IROBP 2013)

 Combined analysis of RTOG 0212
(PCl for NSCLC) and 0214 (PCI for
SCLC)

* Age, baseline neurocog
impairment, and use of PCl
associated w/neurocognitive
decline.

eIty

SRS

— Prior: mean=25%
— SRS: mean=24%
—— SRS plus WBRT: mean=52%
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So, now what?

Let’s not throw the baby out
with the bath water.



RTOG 0614 — WBRT + memantine vs. placebo
* Primary endpoint: Median decline HVLT-R DR of O vs. -0.90 @ 6 mo, p=0.059
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Secondary endpoint
Cumulate incidence of cognitive function failure

Cognitive Function Failure (%)

Failures Total
- \emantine 219 256 P (one-sided). = .01

Placebo 219 252 HR=  0.784 (0.621, 0.988)

0 3 6 9 12 15

Months from Randomization
Patients at Risk
Memantine 75 33 27 15 9
Placebo 66 25 19 12 g

Fig. 2. Cumulative incidence of cognitive function failure according to treatment arm.



Hippocampal damage from radiotherapy

* Exquisite radiosensitivity of neuronal progenitor cells in subgranular
zone of the hippocampus

* Injury to this “stem cell niche” has downstream effects on
neurogenesis within and outside the hippocampus as well




Hippocampal damage from radiotherapy
* Gondi, et al (JROBP 2011)

* 29 pts tx'd w/ partial brain RT for benign/low-grade brain tumors

* Increasing dose to hippocampus associated with increasing impairment on Weschler Memory
Scale-lll Word List.

7.3 Gy EQD, Threshold identified
using binary logistic regression
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Hippocampal avoidance WBRT (HA-WBRT)

* IMRT technique, give whole brain 30 Gy/10 fx, keep hippocampus < 9 Gy

-30.34 mm




Background for SRS in SCLC

 Emerging evidence re: SRS for SCLC brain mets

— Rusthoven et al.’: SRS without prior PCl or WBRT, N=710
Retrospective across 28 centers (Asia, N. America, Europe)
Propensity score matched analyses:
WBRT a/w superior time to CNS progression, no OS benefit
Leptomeningeal progression 10.9%, neurological mortality 12.4%

— Gaebe et al.2: SRS with/without prior PCIl, N=1100

Systematic review, study-level meta-analysis
No OS difference between SRS and WBRT

NRG

CRCOLOGGY TRusthoven, JAMA Oncology 2020 2Gaebe, Lancet Oncol 2022



Background for NRG CC009

Why not treat all SCLC brain metastasis patients with SRS?
— Gjyshi et al.’* Survey of 309 US Radiation Oncologists, 58% PP, 39% Acad, 3% other

A Would you ever consider
SRS for SCLC? A You’re more likely to offer SRS over WBRT to patients with which of the following factors?
100 Type of Systemic Therapy  Timing of Metastasns Response to Therapy Cognitive Function Performance Status Intracranial Metastases
- \ -
D
g
2 60
-
o
g 40 » Chemo »Chemo+I0 = Sync = Meta » Younger » Older » Good =Poor = Good » Impaired » Good = Poor = Limited (1-4) = Extensive (>4)
o) * Irrelevant * Irrelevant * Irrelevant * Irrelevant * Irrelevant * Irrelevant « Irrelevant
X
2 35 3.7 43
4.3 2.0 2 “ 8 z ® 9 3 ® 2 [} 2 @
0 How important is each factor on a 1-5 scale?
No

1Gjyshi et al. Clinical Lung Cancer 2021

ONCOLCICSY ™




Background

* Why not treat all SCLC brain metastasis patients with SRS?

— Cross-Fire study™ Retrospective (N=892-SCLC/N=4,785-NSCLC) +
Prospective (JLGK0901, N=98-SCLC/N=794-NSCLC)

nferior OS and time to CNS progression after SRS for patients
with SCLC versus SRS for NSCLC

=>» Reinforcing the unique biology of SCLC
— Safer Delivery of WBRT:

RTOG 06142: Memantine confers 22% relative risk reduction in
neurocognitive toxicity

NRG CCO0013: Hippocampal avoidance confers additional 26%
relative risk reduction in neurocognitive toxicity

=» Sustained neurocog preservation with median f/u > 1 year?

NRG =» Continued prevention of neuro symptoms with f/u > 1 year?
TRusthoven et al, JNCI 2023 2Brown et al Neuro-Oncol 2013

ONCOLOGY ™ 3Brown, Gondi et al JCO 2020 “Gondi, Brown et al, [IJROBP 2023



NRG CC001 — WBRT +/- Memantine in solid tumors

SCHEMA
100 1
REGISTER-Step 1 Faled  Total
HVLT-R, TMT. and COWA scores must be submitted before you can go onto Step 2. — WBRT+Memantine 143 257
=== HA-WBRT+Memantine
118 261
- HR= 0.76 (0.59,0.96)
Gray's test p-value = 0.029
STRATIFICATION

RPA Class: -

1.Class I % Sy s s i s
2.Class II 5
=
Prior therapy: S
1. None <
2. Radiosurgery or surgical resection® S

RANDOMIZATION-Step 2
0 2 4 6 8 10 12
Arm1 Arm 2 Months after Randomization
WBRT using IMRT 30 Gv/10 fractions WBRT with Hippocampal Avoidance Patients at Risk
+ using IMRT 30 Gy/10 fractions WBRT+Memantine 257 133 34 19 11 9 5
, o + HA-WBRT+Memantine 261 124 40 27 22 21 14
Memantine** S
Memantine** 8 : I e o : : : S
Fig. 2. Time to cognitive failure. Abbreviations: HA-WBRT = hippocampal avoidant whole-brain radiation therapy;
HR = hazard ratio; WBRT, whole-brain radiation therapy.

*Radiosurgery or surgical resection within 8 weeks of randomization: otherwise stratify to None.
*>Memantine to be administered during and after WBRT for a total of 24 weeks,



Fractionated SRS — Location, location, location




1y LC 54% vs. 73%

] —

S o ,
Fractionated SRS e
« 289 pts w/brain mets > 2 cm tx’d “ 021 oo s
w/ 1 (15-18 Gy) vs 3 fx (27Gy/3) E

0
i 0 12 24 36 48
IlnaC SRS Number at risk:

Time (months)

. Single-fraction SRS 179 66 18 g
* Well balanced, except median Mifacion SRS 164 62 13
tumor volume larger for 3 fx SRS 1y RN 18% vs. 9%

(12.5 vs. 8.8 cc, p=0.005)

* Propensity score matching on age,
sex, histology, size, irradiated
volume

e LC: HR 0.35 (0.13-0.76)

o
o0

-
Oh

—— Multifraction SRS

- Single-fraction SRS

Cumulative incidence of
radiation brain necrosis

N

] | o o1
* RN: HR 0.22 (0.14-0.73) eSS
0 12 24 36 48 60
Number at risk: Time (months)
Single-fraction SRS 179 64 17 6
Multifraction SRS 164 60 14 5

Minniti et al, JROBP 2016



1fx SRS multiple mets — GK vs. Linac (Edge)

Gamma Knife — 12 Gy Ed'ge - 12 Gy

B ol




5 fx SRS — GK vs. Linac (Edge)




Brain Metastases Tx for Lung Cancer

Small Cell Lung Cancer Non-Small Cell Lung Cancer
——Postop SRS
New Brain NAIERT " |New Brain NRG BN012 i
Metastases, -NRG CC009 — Metastases, : T
No prior PCI [SRrS Resectable —Preop SRS
N Brai —HA-WBRT
ew Brain
Metastases, -CCTGCE.7 —
Recurrent Brain HA-WBRT Intact SRS
Metastases after
—— NRG BN009 —
SRS with High Recurrent Brain ‘HA-WBRT
Brain Met Vel SRS Metastases after
SRS with High —— VRGBN009
Brain Met Vel SRS

NRG

ONCOLOGY ™ Slide courtesy of Vinai Gondi, MD



Prophylactic Cranial Irradiation in SCLC

* Reduction in brain metastases but increase neurologic toxicity

e Role of MRI Surveillance
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Prophylactic Cranial Irradiation
& Brain Imaging for Symptoms

p=0.003

10 Brain Imaging for Symptoms
0+
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Prophwylactic Cranial Irradiation
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Slotman NEJM 2007 — Imaging for symptoms vs PClI
Takahashi, Lancet Oncology 2017 — MRI surveillance +/- PCI



National Bt St ! 70
C?,r'r?g‘,zhenm NCCN Guidelines Version 1.2024 NCCN Guidelines Index

Table of Contents
NCCN B Small Cell Lung Cancer Discussion
etwork

RESPONSE ASSESSMENT FOLLOWING ADJUVANT RT SURVEILLANCE
PRIMARY TREATMENT
Prophylactic * Provide survivorship
cranial irradiation ﬁ‘fg;:ompletlon of initial care plan after
ny.z : completion of initial
Limited (OI:CI) . OncoYogy follow-up visits therapp "
stage Consider cbodtsl g s gur:ng y ;‘2’ « H&PS; %Iood work only
Complete MRI brain tel:’eer:yanrwjgll uringy 3, as clinically indicated
fGSPOr?'S? surveillance®Y y - bb
ML After completion of initial or [ |* Brain MRI (preferred)” o
response MRI brain subseque?\t therapy: CT with contrast every
Extensive | [surveillance®Y & « Oncology follow-up visits 3—4 mo during y 1, then
- Consider PCI"Y every 2 mo during y 1, every 6 mo afterwards,
« CIA/P CT with stage « Consider every 3-4 mo duﬂng y 2-3, then as clinically Relapse,
S e thoracic RTM-2a then every 6 mo during indicated (regardless of| | |see

= g‘,’:,,:aﬂme 4-5, then annually PCI status) Ll Subsequent

gergf?u?t%) After completion of initial therapy: should initiate workup T(sthn
Acdbso Limited » Oncology follow-up visits every 3 mo for potential new
contras stage "| during y 1-2, every 6 mo during y 3, primary

«CBC then annually » Smoking cessation

« Electrolytes, Stable intervention, see the
LFTs, BUN, disease After completion of initial or ——— | NCCN Guidelines for
creatinine SUbSO(iUGﬂt therapy: Smoking Cessation

Extensive — Oncology follow-up visits every 2 - FDG-PE%ICT is not
stage mo during y 1, every 3—4 mo durin recommended for
y 2-3, then every 6 mo during y 4-5, routine follow-up unless
then annually contrast CT C/A/P is
contraindicated
Subsequent Therapy/
Primary progressive disease — Palliative Thera SCL-7

€ Signs and Symptoms of Small Cell Lung Cancer (SCL-A).

€ Brain MRI is more sensitive than CT for identifying brain metastases and is
preferred over CT. Z The benefit of PCI is unclear in patients who have undergone definitive therapy

N Principles of Radiation Therapy (SCL-F). for pathologic stage | (T1-2a,NO,M0) SCLC. See Principles of Radiation Therapy

X NCCN Guidelines for Survivorship. (SCL-F).

Y PCl is not recommended in patients with poor PS or impaired neurocognitive 3a Sequential RT to thorax in selected patients, especially with residual thoracic
function. Increased cognitive decline after PCI has been observed in older adults disease and low-bulk extrathoracic metastatic disease that has responded to
(=60 years) in prospective trials; the risks and benefits of PCI versus close brain systemic therapy.
surveillance, MRI (preferrred) or CT with contrast, should be carefully discussed bb Most NCCN Member Institutions use CT chest + abdomen/pelvis every 2—6
with these patients. months (more frequently in years 1-2 and less frequently thereafter).

Note: All recommendations are category 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.




MAVERICK (SWOG 1827)

MRI Brain Surveillance Alone Versus MRI Surveillance and Prophylactic Cranial Irradiation:
A Randomized Phase lll Trial in Small-Cell Lung Cancer

Prophylactic cranial

: e -9 MRI brain surveillance
irradiation (PCl)

Small-cell lung cancer
(Limited OR Extensive) /

Stratify: 1. Limited vs extensive stage

- No prior brain metastases 2. Immunotherapy (y/n) 3. Performance Status (0-1 vs 2)
- No brain metastases on
MRI after 1% line therapy \
No PCI - MRI brain surveillance

- MRI brain surveillance scheduled at 3, 6, 9, 12, 18, 24 months
- Hippocampal-avoidance PCl and WBRT are allowed
- Radiation therapy is recommended at the time of brain metastases (WBRT and SRS allowed)

- Patients managed with any/all NCCN-acknowledged first-line treatment strategies are eligible

Primary Endpoint
- Overall survival (non-inferiority)

Secondary Endpoints
- Cognitive function

- OS in limited and extensive stage
- Brain metastases free survival

Translational Endpoints
-Longitudinal brain MRI changes
-CtDNA correlation to PFS, OS

Accrual goal: 600 analyzable pts

Pls Chad Rusthoven and Paul Brown



