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[ Abstract] Metastatic breast cancer (MBC) is considered incurable with poor outcome. There is a subset of patients with
oligometastatic breast cancer (OMBC) having limited metastases in number and size which can be potentially cured. The disease
progression is expected to be delayed with survival improvement in the subgroup when patients are treated with stereotactic body

radiation therapy (SBRT) combined with systemic therapy. Problems currently deserved to be discussed include how to find the true

OMBC, which metastases to be targeted and what kind of systemic therapy to be combined with.
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HoE SO IR TESE R B A SR P SE R - i BD
W BARIRAFE RS, J5 B8R R A & ot — Bt
RAYTIE M ERAFER N o Jeie A P S S,
HBARMELE 25— A SRS Jck Hh PR A A A B H 2 75
i LR TR LTS G BB L
AFI] L A7 B R B 2715 T
B REERA N T 2R
., miR-200cHy ik T+ Al g 2 HE L H
6] 22 S Rt S BB TELE W bR T L R
TEFRMIE A ( circulating tumor cell, CTC)
<5/7.5 mL4 Il L EOMBCH figfkRd: |2 . PET/
CTHIRER G R B I SRR B T-B . A
F5EHGE , OMBCZSBRT)S, NaF-PET/CTWn
5t R O 1 B TERE U247 P9 oK BB &
Kb, TR 2R i 1 R S B Ak
%8 I, OMBCHEEAMKLIAST, &
TR R R
2 SBRTH#X: #oEBiiERETERAL
2.1 SBRT/SABR f# it
SBRTH S F 37 A4 % 1] it /MR ( stereotactic
radiosurgery, SRS) , HJFFM, /UGE K,
RERERS i BB S kL, I LI 3T I 5 4 2037 RE 5] i
INo XA AEOMBC H ) £ (2 il B IR Y7 6 A8
TG A ATRE L A H A ISBRTIX—ARiE
AR D e sk v ) R B R R A R T
EHVANEE S, IR HSABR L HAT, %
e AE BT 78 T EOKF SBRTHISABRII %, 403 [ Fif
1RY7 30, SBRTIY T & 4 i 23K 5 T B4 Ik
SRS T R R E M R I, A
FEINHBED,cone> 150 Gy, 0PI Ak B4 Sy s
IR
2.2 SBRT#R5H
SBRTZEOMBC I #E X i FEl A7 AE 480 25 ) i
SRR TAA, TR Irvfea vl LA i) ] B Rz Ak 4
TN o 5 M AR AT TR AT T A Rkt
(R HIAYT IEOMBCAERE A FIZE 2 (A1,
55 A R R RS TR R
EEIISREEAT:}S iR EA - e N swiil
b JRy R A T A B A B FTEE T AT T RS ALY
SBRT., SABR-COME T2 — 5 £ 45 it [T HH B L

YRR Z b IR RIS, AT IR R MIGIT R
3MHLUL BRSNS B, AF5OMBC,
XFSABRAST A 55 % kESABR (30~60 Gy/3~8
W), ROLREVI 25 H, & B SABRAEH TG it &
HAE W (progression-free survival, PFS) #EK:2
01240 534 T T BT S R O 5 X BT A B T R kAT
SBRTEIMRT, 24F & 5 il % 4%15100% > >
XA g kR IR YT R I 30% A OMBC A= A7
T4 1 X TOMBCI 5, # Fr A
SRR AR 47 1) SR B4 ) 38 S AR A ROR . N R R
W4 h1~24% 2 7 LINRG-BR002 AR F K
LI RIRE: (NCT02364557., NCT02089100 .,
NCT03808337. NCT02759783 ) 1EAE AL f5i4h
OMBC, 7rF i JF 4 Ivigd RO HT £ B XF i 2546 7%
IEATJRFRIATT

T AEAE I FE RN, SBRTH R S35 439 4k
FE A AT WE? SRR N FE R AT AT R e B
PEVE, W28 R W7 3o i P 20 B2 ik
Y7 L2 O B P A B, TR G O IR TR R
I7 0T AT LA 2R3 i 988 6 88 s e ke 1z 0
0X40 Breast (NCT01862900 ) 256 X L AR 9 1Y
WS 5% 4T SBRTER & BT, IR —1
KBTIk, DACIPAN 0T 5 AR 07 ki 22 fifk
25

JUETE/ NSRRI, TS 2 BRI 28 K AR ALY
e, B S Eiay T HUS TAR SRR AL 2 (H
Il R _EZURR IR R, SRR i J AN AR
TE—T0 X 5870 5 B kAT SBRT 156 ok 401 it - 3w
2 £ VR R - ) TUE 5 b, ZLAR T RS &
He R IR R0 2 G R HOAR 15 5/14 ) 55— Tt
X SBRTHK & pembrolizumab Y 53 H, XA 1 IR
JER B FERE A TSBRT, AT BB AY S N R AN
13% % | MXTOMBCAT T4 5% kESBRT, ] ffif
JPHEFE T A2 AR ZRIRIGE TN, T 4H i ek AH T i
AR 0 I A TR MR AR B
I/ IR A T e I, RS R S S A
AP 0 0 Pk, R A S B A A
SRR ATy G E— 20T
3 TIREMSBRTEHBIATT Az FIOMBC B & 1A

OMBC & 17 SBRT & #0347 1Y Il R AF 5%
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XA OGS R AT TR E, M IR k5K
BAE R EREM T 2% . Milano% 1 1E Rl
WEPERFSE R KB, SBRTHIZ RGIAIF Gk E
WM R A 2IEOSIE T REWRIT Rt Er
BE, SFHZHRRST R, A BB
XA B 5 B b 2 ] AR T KURS: 20 Ol B 22 1/4
M1/3 6 o5 — T aETIE MEAF 5T A5 T AR 45
WU W T B R SRR R,
KEER L . 1 FEZK (hormone receptor, HR)

BHYE, DAY BT R G0 S, Y5 Wy
FIOSHIZE . TMiffJE#E X ( gross tumor volume,

GTV ) >25 em’ [ B R #E i R4 2%, Ja sk
BRI A I B R KR B s ) 5y — Tl
JEEHE 3 A & HR 5 A i OSAH G, JF H A
I A B 485 3 T N B A T TN,

AHREHGE TOSHAFIRIZER , A4 Tos 4 £7 11
( disease-free interval, DFI) >124H, A
R MM MOMBCHEE A il g
SBRT & #iyr thakas 177 > 0 P WoR, IR
I Jiygg B Ut B A 1] O DF LR 14F ) OMBC &
FHEAESBRT ) o £5 TR, MR G/ . B
BB CIEPET RS BRS L SIGTE
FasE ol % i L HR OMBC H & 2 MUSBRT 1094
7 R iR TTEXT 42

4 SBRTEEREEGTHETHFHENGTRE
MELAREIRTT

4.1 SBRTHA JE %77

4.1.1 =M HILR A& (triple-negative breast
cancer, TNBC)

W I TNBCHI Tk = AT RE AT 24K, 42
BRI LMY h E, AT AE. PR,
i ot B P MESE T [ 81 ] -1 (programmed
death-1, PD-1) J8 H40 il T M%) TR fo g2k
N, M TNBCAFER & AR P PEsE T [ E ] e
f&-1 (programmed death ligand-1, PD-L1) &3k
K-, RIEPD-1/PD-L1ZEHE I TNBCHY—~ 2
WL, BRI SHR ST PD-1/PD-L 1M i)
IRITIITNBC,, R T34 7% % B 58U DFLE
120 A B RO o sy, H AR B2 If
NGB R SRS TNBC R Y 1L PRATF

FENCT03483012 Ll & atezolizumablBk £ SRSX T
TNBCHRFE R S8 # AR ERI L 2 (K1) o X
THEBTNBC, RERIT 5 SBRTEA &AL
THHREERRTT, AR 2RI RIS
412 RBEHTFHA

Il R AT 58 CESE, 7 EEA PD-L 1T
IBIT A LA R HECDS AN R 25, A Ak i
TPEMEREE , (R BEMPETEE L . BOSTON I
(NCT02303366 ) i3 #K % pembrolizumabik {5
SABRXFISNOMBCH & FIAZME (%£1) o

OX 4017 5 i 338 I 5 3L W 9 % % AH
K, AT LITE AR ZAO0: T4 A, 0 i) 9 15 4 T 24 A
(regulatory T cell, Treg) . OX403%zh5|nT L)
I 12 388 8% B BB R R 1Y . OX40 Breast
(NCTO01862900 ) e Xt JH St BR % 7% i 2L
PG OX40 B I FISABR (1) .
4.2 SBRTHEA KA T4 F 4 B g 45 - Ui
Rt

TESBRTHIZ 4 SR T AR HE R, BUSBRT
RS A BIGYT, RAEAFA MR D
T 5T NCT02759783 . NCT025816707F X} 5%
BALATSBRTH A LB AR T F oM R
GiRyY (R2) ot T HUS B 4F 4 B
5, JLIAE G R 56 A2 FENCT02089100 .
NCT03808337. NCT02364557 (£2) $HidE
HR. ANEEAKNFEFZ4K2 (human epidemal
growth factor receptor 2, HER2 ) JRZSMFT A4 5,
Y2, DT ooy RUAIRI SR e A0 T
i = gley g

fE—IOMBCHIFEH, A 8FHIHR ., HER2'HY
TP R I 2 SABR G AR B e N MAA YT
g, LEREVTE AL TR AR R, 4R
/RSABR] fiEHE ITOMBC N /M MME T Ak 5,
IR AT 2 B . X TFHR™. HER2
LR S, D A AR BRI IR) (aromatase
inhibitor, AI) +CDK4/6iH|5 C BN —LIAT7
% X— T B SR R M R s
TRV, It HARNIE R 85 a5 51
KPFS W) | 3T A 2k 3 X T IR 1 v L
T /N H 2 AT S CDK4/6:40 il 77 Y B B 7 36
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Tab.1 Clinical trials in OMBC treated with SBRT with immunotherapy

NCT number Institute Molecular subtype Study phase
NCT03483012 Dana-Farber Cancer Institute TNBC Phase 2, single group
NCT02303366 Peter MacCallum Cancer Centre, Australia All Phase 1, single group
NCT01862900 Providence Health & Services All Phase 1
NCT number Definition of oligometastases Intervention Primary outcome Estimated primary completion date
< - -
NCT03483012  Drain. =5 lesions requring SBRT, -\ o) o sRs PFS 2021-9-30
maximum diameter <3.0 cm
At least 1 lesion treated
NCT02303366 <5 lesions ( except liver/brain ) with SABR (20 Gy/ Safety 2017-4
1 Fx)+pembrolizumab
At least one lesion in either liver or
NCTO01862900  lung, one site of disease that will not  15/20/25 Gy+MEDI6469  Dose-limiting toxicity 2016-5-17

receive radiation

k45 B R, CIMER (NCT04220476 ) ikt
K i +palbociclibfE OMBC—4E 43I AYT I
[, X iakge 20 S35 17 r AT 7k SBRT (50 Gy/
S (#2) .

FEHER2 &, b 78 0y & A XU 1R
w LT T R R, R RS SR T
JRERIGYY o I XFHER2 MG R B, R
TR I A IRYT R A SN TR R
P T RE R JE AT LA S R R T I BEAL
5% (NCT01622868 ) fAXI/F 10/ i % £ 4t
() FLAR I R AT SRS A PR & Je & A8 T H
SRSHATIRR (#£2) .

B2, SBRTS ZRGLIAYT 8 FH s ] FI
AR IE AL . Z 80058 AF SBRT I 0] & 15 1k
7, (B SV S 1) B A TR YT . A FATIA
i, TERIEFERR 14 A W IR SBRTA AT
PFS ' P e /R LT A SBRT XN 40 2 5%
IRIT T IR B — 25T
4.3 SBRTHAA &8 J7 £ 1 B JR 3545 3045 08 77
&K E

X TN [R) S 5 B 3 o 1 FL Mg JR T
SBRTEK &3 T4 140 Bl 4 B IR YT 1) R i 42 il %
AR AR 22 S . B R FUIE UL RS
B o SHLI~34H 55 AAOMBC B B 174 B iR
7 K AT 5 75 kESABRJG 24F 1Y R 1 i 2R FITPF'S
AR1K1009%F165% 1 TR 2 SRR i L
(GRS IR, XFAL (3) BN 1~3 D FERS kLY

OMBCHE A &2 B IRITIASBRTE, 24 Rk
H1#%  PFSHIOS/M I H90% . 27%F66% 27,
it P HIE 8 55 7% 1 OMIB C 48 25 347 149 81 JB5 44 43+ 7
R, 24EOSH57% . W1 T WwFSE 4 iE
TR SRR UM R SAE BT A R, SR
PRI RIK86.1% 0 T BKFE RS T I % R B £
BRI, B TR AT . YangZE U 0 ik S
o LRI 0 [l B A0 M & B, 24 Jg s s il 2R A
OSH5INT1% M4 %, R B SR B4 SBRT
A4 BAYT REBUS U T HAL IR0 S5 7 SR B 1
JrRk, RS R i 1 R s i R0 AR 22,
{HZPFSAL, Al N 20 )5St &
o O N2 5 4+ VAN N B e o) B R N v i e A
SBRTIK G RGUIRTT BIITRL, AL DA, A
il AR EEA

W T BN i vl REYE , AR SRR H AL
SR SBRTHK A S 816 9T 1Y RUR B 75 22 IR
AFRFT . — 300 11 3] P 58 X 5 B M TN B CA
pembrolizumabik 597 (30 Gy/5¥K ) , 134
JE 4191 FR R RS B A, (H i TR B
D ZIFE IR R R ER AL A TR 2% S b A T
Hod D20, Ko P s il g, WOy AT LR i
TR AN Y AR g, RO 45 S IR YT
R A PR R A2 7 ff (tumor mutation
burden, TMB ) M, A [R5 HAL
TMBHRBEA T AR o I HAS R SR A 1Y s
AR 225, 0 E 07 e 4l A e 3 Ak
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Tab. 2 Clinical trials in OMBC treated with SBRT with other systemic therapy

NCT number Institute Molecular subtype Study phase Definition of oligometastases

<5 lung and liver lesions, maximum

NCT02581670  Istituto Clinico Humanitas all Phase 2, single group .
diameter<5 cm
NCT01622868 National Cancer Institute (NCI) HER2" Phase 2, randomised Brain, <10 lesions when using SRS
< . . .
NCT02364557 NRG Oncology All Phase 2/3 =4 lesions (except brain), maximum
diameter<5 cm
NCT02089100 Gustave Rpussy, Cancer Campus, HR' Phas§ 3, randomised, <5 lesions (except brain)
Grand Paris multicenter
NCT03808337 lé/l:rgzrlal Sloan Kettering Cancer HR" or TNBC Phase 2, randomised <5 lesions
NCT04220476 We'1 I M'e dical College of Cornell HR', HER2 Phase 2, randomised <5 lesions
University
. . < . .
NCT02759783 Royal Marsden NHS Foundation All Phas; 2/3, randomised, <3 extracranial lesions, at most 2
Trust multicenter organs
NCT number Intervention Systemic therapy Primary outcome Estimated primary

completion date

Chemotherapy/endocrine

NCT02581670 SBRT therapy/immunotherapy etc.

Toxicity 2020-7
Arml: WBRT/SRS; Arm2: WBRT/

NCT01622868 SRS+lapatinib ditosylate

Lapatinib ditosylate Complete response rate 2020-3-31
Chemotherapy/endocrine therapy PFS, OS

NCT02364557  Arml: SOC; Arm2: SOC+SBRT/surgery otc

2022-12-31
Arm 1: SBRT+systemic therapy; Arm2: Chemotherapy/endocrine therapy PFS

NCT02089100 palliative treatment etc.

2020-2

Chemotherapy/endocrine
NCT03808337 Arml: SOC; Arm2: SBRT+SOC therapy/targeted therapy/ PFS 2022-1
immunotherapy etc.

Arml: letrozole+palbociclib; Arm2:

NCT04220476 letrozole-palbociclib+ SBRT letrozole+palbociclib OS, PFS, ORR 2025-12-31
. + 1
NCT02759783 Arml: SBRT+SOC Chemotherapy/endocrine therapy PFS 2024-10
Arm2: SOC etc.

WBRT: whole brain radiotherapy; SOC : standard of care; ORR: objective response rate
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I/ME, ISP KA @ BIHSBRTIRG RS8R e : _
radiation oncologists of Lombardy (AIRO-Lombardy), Italy
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