Practical points and updates

in management of brain metastases
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Haues (Whole Brain Radiotherapy; WBRT) Waz3id
flaenssusIufin (Stereotactic Radiosurgery; SRS) tHu
&N ifiosan systemic therapy lnelang chemotherapy
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Tu central nervous system microenvironment NT0
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Analysis (RPA) score mﬂmiﬁﬂmé’ﬂ’m brain metastases
$rwaunnds 1,200 selaenuindadefifiinasionis
nensallsalawn 1. Karofsky Performance Status (KPS)

2. 918 Wag 3. NITWNINITLINVRILIAUBNANDY
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(M13797 1) dieanansanensaidnsinissendinfifinang
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Snwildmnganiugineniu

A15197 1 Disease Specific Graded Prognostic Assessment (DS-GPA) score to estimate survival in newly diagnosed

brain metastases

Prognostic . o
DS-GPA GPA Scoring Criteria
factors

NSCLC/SCLC 0 0.5 1

Age >60 50-60 <50

KPS <70 70-80 90-100

ECM Present - Absent

#BM >3 1 1

Median survival (months) GPA 0-1.0= 3.0; 1.5-2.0=5.5;2.5- 3.0 =9.4 ; 3.5-4.0 = 14.8

Melanoma/RCC 0 1 2

KPS <70 70-80 90-100

#BM >3 2-3 1

Breast cancer

Gl

Median survival (months) GPA 0-1.0= 3.4; 1.5-2.0=4.7 ;2.5- 3.0 =8.8 ; 3.5-4.0 = 13.2
(Melanoma) Median survival (months) GPA 0-1.0= 3.3; 1.5-2.0=7.3 ;2.5- 3.0 =11.3;
3.5-4.0 = 14.8 (RCC)

0 0.5 1 1.5 2.0

KPS <50 60 70-80 90-100 Luminal B
Subtype Triple N/A Luminal A HER-2 +
Age negative <60
>/= 60
Median survival (months) GPA 0-1.0= 3.4; 1.5-2.0=7.7 ;2.5- 3.0 =15.1 ; 3.5-4.0 = 25.3

0 1 2 3 4

KPS <70 70 80 90 100

Median survival (months) GPA 0-1.0= 3.1; 2.0=4.4 ; 3.0 =6.9 ; 4.0 = 1.35
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UNUINVYBY Whole Brain Radiotherapy

Whole Brain Radiotherapy (WBRT) 1dun1ssnw
wanTild$nw brain metastases wulagaNTaldy
WunsShwmdniiiesednaien wseltilunissnunsiu
Aun1sHIen lnadefues WBRT Ae @imisasnuiiay
ussimemstugtaeldd amsadnuldlaeialulugn
d01dunesed@sne anunsasunsinulasinsanae
wadlalunssnuilidudou Tlunssnwgae brain
metastases fifaeN13N135nEI0ES U agrslsiny
WBRT Al lald oty Tdszaviiannssnwieniuiu dn
Yefen itV systemic therapy Tusywinadiliinis
$nwide WBRT dsenaifinlenianisunsnszaneveslsn
19 uardalinadnafsadu 91N159UWEY S8 NANTENU
#® neurocognitive function U AWET ¥ A1sANEYN
A192859@ANIEUIIUABY brain metastases A2y
wAdlA Stereotactic Radiosurgery (SRS) laglugaausn
Anwiteldsauiu WBRT Tnemaununseiida a1ntis
fnsAnwnUseuTiBusEnINg SRS eseeaAeiu SRS
s9ufu WBRT iileannat1aidsslnsianiza iy
neurocognitive function ylmAnuseiiuanfiesienang
Fuduves WBRT nsiawzlugithefidnsunsnszaneves
Isaugisaludiauasdnia 1-3 brain metastases (limited

brain metastases)

UNUIMVY Whole Brain Radiotherapy (WBRT) wu4
sonlau ©

« WBRT Tu multiple brain metastases

« WBRT, WBRT+SRS, SRS alone lugjtg 1-3 limited
brain metastases

« WBRT %38 SRS #aIn15HI6n

« WBRT Iuéﬂw poor performance status

WBRT lufjile multiple brain metastases

ms3nwftheiiflsauzifaunsnszareannii 4
metastases (multiple brain metastases) #¢ upfront
WBRT iunsinwnnsgulugiaonduil fimsfnvims
19 srs Tunssnwgdasnguiilasifiudiuau brain
metastases nfififoyauiililunsinu 1-3 brain
metastases Liafu 10-15 brain metastases Iuﬁgﬂ’m

lgnguiivuiasmedlsalilvguas performance
status § wioann153nwIdae WBRT 1uni1sanen
Japanese Leksell Garnma Knife (JLGK) 0901 &udunns
finw1 multi-institutional prospective observational
study TuiUae 1,194 18 195un1sshwn 1-10 brain
metastases A28 SRS BI0EN9LAE7 IneUUINTINVDITOY
Tsadedluiiiu 15 ml 31nMSANEINUINENTINTTONTIN
La?iasuanﬂajm 2-4 metastases 11U 5-10 metastases E]§JJ"171I
10.8 1oy ua 10.8 1oy mudau (P=0.78) HUediu

¥ 910

IngiidedInann1sanauves systemic disease
nsfnwil NCON guideline wuzi1ine1afiansauld SRS
I‘NQ"L'J’JEJ multiple brain metastases (>3 metastases) i
1 good performance status Wag HUUALALTINVDITOE

15p8n @

agslsfnny delaifinsAnunidu prospective
randomized study LUSBULBUSEWING radiosurgery
alone AU radiosurgery 211U WBRT Fathy WBRT Faifs
AndunissnvImanuean1ssnyl multiple brain
metastases Ine SRS aldlunsdifeeluil

. 198y salvage treatment Tulsaingmselatunds
WBRT lnglalaansonndnle

« 18W8u consolidative boost Tu brain metastases
Yunlg e radioresistant cancer WU mela-

noma, renal cell carcinoma ©

Tnednadenlunissnvniieannadrnfesves
WBRT wu nmsldmaiianiin1saiessd hippocampal
avoidance WBRT %3a msldeiiieannadnufeses
WBRT

WBRT, WBRT+SRS, SRS alone lugjil 1-3
limited brain metastases

WBRT 1dun1sinwimdndld$nurfdae brain
metastases \efimafauumaianisaieded SRS adl
MsANwIUIEUEUTENIAWBRT fiu WBRTS3 U SRS
Wlatiiumsauaslsaamzinnwaves SRS Tuvaisild
waduauAslsAluaLesELBUIN WBRT 91nn15Anw)
RTOG 9508 wW3guiigusenine WBRT fiu WBRT+SRS
Tugfthe 1-3 brain metastases WUi1 WBRT+SRS Ll
dnsnmssendinlugthsianiznguiisl brain metastasis
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Wssiumiaden nedl Aedesveznasentinedi 6.5
waz 4.9 weulunagu WBRT+SRS uag WBRT sxaau
FUufiil GPA score gs sty WBRT+SRS ataiiiy
gn31n1350nT3nlu31 Uizl 1,2 w3e 3 brain
metastases usazlalifisdnsnssondinlugtne 75 GPA

score g @

doundafinsAnwifielSoudiou SRS+WBRT fiu
SRS AnwInaweIn1san WBRT dsiinad eiissse
neurocognitive function Q’ﬂ’m Tagdl 4 n1sAnen
randomized control trial W3guligungudangn?
(M3l 2) MnnsAnwte 4 nsfnldtoagUluly

Panamerniueei ¢

. Adjuvant WBRT ann1siinlsafidrudunesauasuay
Peiiunmsnuaslsaame

. Adjuvant WBRT liifiudnsinissendin

. Adjuvant WBRT LfiumaT19bAeanies1u
neurocognitive function uagdudue Fafinariil
quality of life ugas

IInHaNIsANYIFIN1IN I NCON © a4t
ASTRO ¥ uugilinssnwide SRS Tugthe limited
1-3 brain metastases lag/laifvenuaie adjuvant WBRT
pgnalsimundaditelaudslunisesn WBRT lnesnweme
SRS Lilgsegaifien Jeannismunslsnamziiuasiiia
nsiAnlsafiauesdiudy Gﬁaaw%ﬁﬁﬂwmﬂﬁwmﬁ

A15199 2 LARINISAN®Y WBRT 911U SRS

. Primary . Overall Functional
RCT Patients . Local control Distant control X
endpoint survival outcomes
Andrews 1-3 BM Overall survival 82% vs 71% 1 NR SingleMet : 6.5 KPS improved
etal.” <4cm yrr (P=0.001) mos vs 4.9 with
RTOG 9508 mos (p=0..4)  WBRT+SRS
WBRT+SRS vs MultipleMets 12% vs
WBRT (NS) WBRT alone
4% p=0.003
Aoyama 1-4 BM Brain tumor 72.5% vs 36.3% vs 28.4% vs Nodiff in
etal. @ <3cm recurrence 88.7% 1yr 585%at1yr 385%at1yr  MMSE
JRSOG 99-1 p=0.002 p=0.003 p=10.42 neurological
SRS vs function
SRS+WBRT preservation
Changetal. " 1-3BM Neurocognitive 67% vs 100%  45% vs 73% at  63% vs 21% at  Neurocognitive
SRS vs RPA 1 or2 at1yrp=0.012 1yrp=0.02 1yr p=0.003 decline
WBRT+SRS SRS+WBRT
52% SRS
alone 24%
Kocheretal " 1-3BM Duration of 69% vs 81% at  52% vs 67% at  10.9 mos vs
EORTC function 2 yr p=0.04 2yr p=0.023 10.7 mos
22952-26001 independence p=0.89
SRS vs WBRT WHO > 2
+SRS
Brownetal "”  1-3 BM Decline 50% Median OS
NCCTG N0574 <3cm cognitive vs 84.9 1 yr 10.7 mos vs
SRSvs WBRT local control 7.5 mos
+SRS
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Usglewtainnsld SRS saudu WBRT a1an1sfnw
JROSG 99-1 U89 Aoyama HagAazlU3auLiieu SRS+WBRT
fu SRS Tugfiae limited brain metastases 1lafinsus
nauElaefitiniswennsallsaiis (GPA 2.5-4) Wisuifiey
funguitniswennsallsalaid (GPA 0.5-2) wudiszeziim
mssentinedslunguiimsneinsallsadiilsl SRS+WBRT
oefil 16.7 Wewiiuiiu SRS WieseEnaid 10.6 1Fou
(P=0.3) Fslaimuemuansnaiilugihedidnsmennsallsa
LSt GPA score s 4 TageSuneldinlugitaedisinng
wensaflsaiid nsiiunsmuaalsaazld Uszlenilag
Wusnsnsseainunnningfihefinismeinsallselsd

Ingagugtiendgy 1-3 limited brain metastases il
madonlunsdnwiennsanesd WBRT, SRS #38 SRS
320AU WBRT N15480nn135nwaeisenee) avlvanuas
Tordeunneinaiu JapsdenlivangauiugUisusassne
Tnenfladetladauseneuduy Wy performance status
WAY prognosis YUY

WBRT %30 SRS 1adn15H16a

nsEdRld3nuEUaefill brain metastases wu1n
Ty feuAnunfivesssuulssamiidesnsanuueues
Fouiudl uazdiiiusslovilunisnsatuioiiionts
AedelugthefisslingliFunitadelseuzise msane
%48 WBRT wdsnsringin tauamlenaiingu3asirga
aAN154in brain metastases U3kaduvesaias wanan
ﬁé’wwammslﬁa%ﬁmmﬂmmeqauaa“” aghslsfianu
WBRT hiitheiiinsnsnssentialaesiu andosnasu
Nad19lAE9es WBRT JefinsAineinisanased SRS was
msEdiafiusnadiviinisinde (surgical bed) Fadinns
Anwimuiausadiunmsmugulsaiunasidald 3
fn1sfnwr multi-institutional Phase Il ¥4 Alliance/
Canadian cancer Trials Group N107C/CEC3 wuagUae
\Junguill#¥UWBRT w30 SRS ndan1sHadn brain
metastasis 91ANISANYINUIN SRS Anansznume
neurocognitive function wag quality of life Wownin
WBRT Tngitsnsinissentialiunnsisi aannsing
Fanuindnsinsaauaslsedl 12 ey vesinedld SRS

(16

waz WBRT 8¢l 61% Uaw 81% muawiu " n1siing

auaulsalungy SRS ugndngu WBRT eralumnse
) Ao ' v o 19}
un U84 surgical bed Aflvuinroutnslug vilrlasu
Fednmata SRS laldiieane msfnwidanaiianig
mefadnumueadluitionguilsioly wu nsane$ad SRS
NPUNITNIAA, NIANYINU fractionation wazIEaZLIA
v 1 o A o AL ()
nawRnTnzanlunis SRS

Tngasunissnwmainisindainiadenlunissnm
#e SRS w13 WBRT Tneia 2 8ldnalunssnundusng
nssonTindlaiuansnaiu SRS lduselowifuanuadng
LAB9ATU neurocognitive function @ WBRT la
Usglovtidunsauepilsaiiindt msdonlivanga
fugasjasnelunsinugieusiazse laeAriladelady
Usgnaudusiudng

WBRT 1ieussimeinsluiiis poor
performance status

WBRT fiunumdiddnlunissnuifioussmiennis
(palliative treatment) Iuéﬂia brain metastases 1
N3 60%vesUaeld complete %3 partial
response Tnefonmsatundsnisdnuidae WBRT ©
UNUIMBY WBRT 114;:11]38‘171‘37 performance status Lag
msnennsaflsaildd lisun1s@nwilae the Quality of
life after treatment for Brain Metastases (QUARTZ)
trialiﬂaﬁﬂméjﬂw non-small cell lung cancer (NSCLC)
fifl brain metastases 538 au WisuifiusENINg
WBRT+best supportive care fiu best supportive care
Wissogadelaghifl WBRT @oniieiliimnzanas
Hdavse SRS 1ng ﬁ@’ﬂ?&l‘ﬁ' performance status i@l
KPS<70 % i3 38% WaN13ANYINUINIZEZ1IaINI5500
Fanlugtnests 2 ndulsiupneneiufio 9.2 dUasiuay 8.5
Fuasilungs WBRT wag nau best supportive n1aenau
(P=0.808) " Tunquethe NSCLC 7 poor prognosis 13
Snwilae best supportive care Fadumadonlugiae
nawil agslsfii WBRT fansiiunumitddelunisinu
WleUsM191n15 (palliative treatment) Tugthe brain

metastases
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Stereotactic radiosurgery advances
DNIUNAZVUIAVDY metastases

UNUImNTes SRS uildndinegianiglugUiengu
limited brain metastases %ﬂ%ﬂuaﬁﬁﬂﬂﬁﬁﬂmﬁﬂﬁiaﬂ
TsalailAu 4 brain metastases Ingidoig Ui
multiple brain metastases A5LASUNSSNYIRE WBRT
Wa¥N135nIA28 SRS lu multiple brain metastases g
finadrafssiiunniuuazidosifanianaiia ASTRO
guideline 2012 wugi SRS lugUaelsiiAiu 4 brain
metastases hazvuanoutiosni1 4 cm ludagduiinis
Anw Wieifiuduiuves limited brain metastases 970
4 TUu 10 brain metastases 1uUASANE Japanese
Leksell Gamma Knife (JLGK) 0901 “® agislsAmudana
Fossonans@nuiidun1sfnunuu randomized study
nM3nweie SRS Tu multiple brain metastases 813
finsandumadonlugiae 1-10 brain metastases lag
yunTInvesseslsadesluiiu 15 ml

Technical Advanced for multiple targets

AMUNINTNTBINATANTAESIEIIi@INTa a1
feduuu SRS alussevnaniisiniaiu anmuiidedd
namatedaludlunisinen daewmaday helical
tomotherapy %38 Volumetric modulated arc therapy
(VMAT) vinl#aru1savinnasinen multiple brain
metastasis wSauiuly isocenter WWewilisseziianly
M3snwIde SRS anawndewfiadlifiund neldanay
wiuglunssne Mmeauimnihasnanyilidediie
NMIAuUmMATAYTEINI35NY multiple brain metastases
m8 SRS anadly usegralsinuuseleviveanissnwm
FremainddindosldZunisinwmann randomized
study sioly ¥

Hypofractionation Stereotactic Radiosurgery
(SRS) or Stereotactic Radiotherapy (SRT) for

brain metastases

SRS dniltednfinlun1snuae brain metastasis
fiflvualugindn 3 cm nielndfvetuizdidy Wy
brainstem %30 optic pathway tesanillenafiazin
NaU9LABY WU radiation necrosis YBIALBY %sB optic
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neuropathy 338in1s@nwn1slad hypofractionation SRS
78 Stereotactic Radiotherapy (SRT) ielieteazdna
WRssdinsluygonuendaies annathafeiionaiiaty
Tn® dose fractionation 7iewld lun 21 Gy 3 fractions
%39 25 Gy 5 fractions " n15@nWN retrospective study
WUIINTABWUU SRT lenadlnglamznadnafssioy
pgalsimumsaedinisAnwnanissnusely

[ 2 U =2 v
HUINIINIITINHUUNDAANAUVINIAYIATY

neurocognitive function 310 WBRT

WBRT fapsiunumiiddauasndumssnvmdnues
#U1e brain metastases 91NN5ANYIA99) WU WBRT
Hnansznune neurocognitive function Fangiinansenu
o mTInvesiiionaziigua fuaeiidnisneinsel
TsAfiftiszozn1ssondiniien nisquasnuiiiannans
nustenmNEInardnnuddrniu Tasuuamslums
AANATILABIAY neurocognitive function 370 WBRT
Toun

« 1¥mssnwsng SRS saviunisane WBRT lugiheuns

Fefivangay

. mslde1 WU Memantine ieanuatnafisadn
neurocognitive function s¥%#319 WBRT

« M3l Hippocampal avoidance WBRT #”

« M54 systemic therapy fiau1sasinu Blood Brain

Barrier #3® immunotherapy

UNUINVBA systemic therapy lun155nw brain

metastases

Tusfnunu1nn133ne brain metastases Aae
systemic therapy Sifeudnasiaiiesninnisil Blood
Brain Barrier wazn15il microenvironment wag immune
system TiuanensaneSeizdue il systemic therapy
vanewiallannsnoengrsenisaduzsdluanedld Ay
Anamthlunmsimun systemic therapy Uagtuiiennay
Tl 9 19U tyrosine kinese inhibitors (TKIs) fiaansa
K1 Blood Brain Barrier 8ty 3o immunotherapy
ﬁmm5aaanqw§%’mm brain metastases

mMssnwuziSelenfiwy brain metastases lavse
¢y first-generation TKIs 14 erlotinib, gefitinib ua



crizotinib Faausan Blood Brain Barrier lésniia &1
lungu next generation TKIs 14w osimertinib, ceritinib
uaz alectinib fauamisalunisiiu Blood Brain
Barrier 18ty ns¥nwuzaduneiia HER-2 positive
brain metastases ¢ lapatinib way capecitabine Tu
Fuefliine WBRT fignsnnismevaussgeda 66 % lu
#Uae malignant melanoma il brain metastases
$U ipilimumab 32011 nivolumab WugnIINIRBUALDS
g9t945-55 9% ©

pgalsinny feusiinazianudvivesnssnw
brain metastases ¢28 systemic therapy wiialul fide
MIszisRe Mssaiunsanesed envvibigiieilsves
nansenTiniidual AsinsAnYIAEITUSTEELIANT
wngaulun1sinw brain metastases lnglanisaiessd

19NE15914999

F3U systemic therapy Tunsfinwaulvgjasidug
Uaedildfionnis nsfinwr WBRT s SRS $aufiu
systemic therapy faf0sAnw1dINadABslngLaNIZAY
neurocognitive function Lag Qmmw%ﬁméﬁa ©

asl

3
Ms¥nw brain metastases dAMUANIMTLNTY
TusounaneUfiniuun msshwndaenisiada n1sanesed
flomatln WBRTWAZ/%38 SRS Lagn195nw1aqe
systemic therapy flanufnmiiunniy nsdennis
Snwdesdnlatialadesingg ﬁmmxauﬁumﬁﬂmﬁﬂw
Tuusagse lnguenanuan1ssnwwdidiresmdadwa
PafsmazaunnTInveiiedneiy
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