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Abstract
Background: Breast cancer is the most frequently diagnosed tumor in female. It is also the
second most common solid malignancy to metastasize to the brain. Some breast cancer patients
with brain metastasis survive longer than brain metastasis patients with other types of cancer.
Objective: The aims of this study were to determine survival and prognostic factor of breast
cancer patients with brain metastasis after radiotherapy in Ubonratchathani Cancer Hospital.
Materials and Methods: A retrospective review of 86 breast cancer patients with brain
metastasis treated with radiotherapy in Ubonratchathani Cancer Hospital from 1 January 2014-
31 December 2018 was performed. One-year overall survival and median survival was analyzed
by using Kaplan and Meier method. The prognostic factors were determined by using univariate
analysis, multivariate cox regression analysis and hazard ratio.
Results: Median survival of breast cancer patients after brain metastasis was 5.8 months and
1-year overall survival after brain metastasis was 22%. Receiving systemic treatment after whole

brain radiotherapy was significantly correlated with survival of patient.
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Conclusion: Survival in breast cancer patients with brain metastasis after radiotherapy was poor.

Multimodality treatment can improve survival of patient. Further studies with more sufficient

patients are required to evaluate significant prognostic factor for patient survival.

Keywords: Overall Survival, Breast cancer with brain metastasis, Radiotherapy
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Isanguiangisaguasysifnandgaeny 18-80 U
TnamaneSinenTuuziSadun invasive ductal
carcinoma %39 invasive lobular carcinoma
NAN1IMI39 estrogen receptor (ER), progesterone
receptor (PR), HER-2 Hlonslsgnauiames (com-
puted tomography, CT) %58 A5190MLONB1S
(Magnetic resonance imaging, MRI) 8ufulsaugi3s
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AunisgugivedlsanziSafinunuliasluinudl
Iﬁﬂﬂizf\]wdﬁ'ﬂ,mﬂﬁuﬂ MeusNIEUUUTEaIMEIU
NAa13 RPA Class Il Aangy Qﬂaaﬁﬁmqmﬂﬂdw 657
fAzuuu Karmnofsky Performance Score glgdLLfﬂ' 70
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d7una1e wagRPA Class Il ﬁaﬂq'wg’ﬂ’mﬁﬁmi
wensailsadildd Teun Qﬂ’mﬁﬁﬁmmuﬁm’;z
d901N Karnofsky Performance Score N 70

Breast cancer subtype wiadu 4 Ussunvmdn
Taun

1) Luminal A fip ﬂejuﬁﬁma ER WJuuinuay/vse
PR 1Juuan, HER-2 Wuav, Ki-67 < 14%

2) Luminal B @® ﬂfjuﬁﬁma ERuuinuay/vse
PR 1Juuan, HER-2 1uavu, Ki-67 > 14% %30 ER 1Tu
vanwaz/vse PR Wuuan, HER-2 Wuuan, any Ki-67

3) HER2 enriched #® ﬂqiuﬁ'ﬁma FR Juau, PR
vWuavu, HER-2 Wuuan

4) Basal-like / Triple negative fg ﬂfjmﬁﬁwa ER
vJuav, PR 1Wuau, HER-2 WJuau

srpznansoneuanesed Tuaniuiindedouzise
szangluTiaueCiuiivih CT/MRI) Seiufisuans$ed
Anseideyalagldlusunsuneufinmesdnsagy
STATA Version 15 8951155008307 1 U (1-year
overall survival) kagAisEFIUTLELLIAITOATN
(median survival) 1435993 Kaplan and Meier uaz
maNuduusvestadenensallsaldis Univariate
analysis, Multivariate Cox regression analysis Wag

Hazard ratio
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IZULLIANRANIN T33AU-LAOU (person-months)
AdsegIuveIn1sAnaulUietuainiiadeusiss
WUy (median follow-up time from diagnosis
breast cancer) WU 29.2 Whiau ( 6.1-124.8 L)
AdsegIuveIn1sAnauUietuainiiadenstss
undnszangluitaues (median follow-up time from
diagnosis brain metastasis) t¥1AU 5.8 LAu
(0.8-39.4up0) efthewdediin 79 au (Sovar 91.86)
AndudnsngUfinisal 10.77 sia 100 Au-Liou
(¥2anrundosiu 95% 8.52-13.42)

1. dnwazinluvesdUlsusiiadiuauns
nszaneludiaaas

nwuiruszunslungusdiegrsdiulngeny

41-60 U 97uu 55 Ay (Seuaz 63.95) lngileony
iy 51.35 U ANAZLUNENTIEEUIY Karnofsky
Performance Score (KPS) @uuindan KPS > 70
U 64 AY (Feuay 74.42) dun1sdnnguyUae
M3 Radiation Therapy Oncology Group (RTOG)
Recursive partitioning analysis (RPA) wu3naulvgy
aglu RPA class Il 31171 50 Au (Sovay 58.14)
fuanseasBenlutoyaiugiugine s 1

dnsunmudnvariulsauzismuddingdu
wpiSadunsresdl 3 1o 41 318 (Gewag 47.67)
d@uunduy invasive ductal carcinoma (IDC)
U 84 918 (Fway 97.67) %’a;&aﬂﬁmﬁamw
Molecular subtype 210 biomarker @auunidu
¥iin HER2 enriched 911U 29 AU (Fowaz 33.72)
so9a9ABLuminal A 91U 26 AU (Souaz30.23)
waznudusoslsnduluguinni 4 Anus
U 46 578 (Foway 53.49) 2821281910017
IedouriSadunnseiainsunsnszanglfiaues
duanniiszezing 1- 3 U 99uau 40 au (Sovay
46.51) uarmﬂﬁngudwﬂejuﬁaaemﬁ’mimgwumiﬂ
5271890415AlUAIUANNUDITRNLUDNANDY U
69 A (Seuay 80.23) fiveauidunlunnssdi 2



A19197 1 uanadayaiiugiuvetae

v

dayanugIu 31U (519) Souay
91¢) (at diagnosis brain metastasis)
<40 ¥ 12 13.95
41-60 U 55 63.95
>60 U 19 22.10
9181988 (+Standard Deviation) 51.35 (9.73)
Aalseg1u (Ainae: Ageam) 52.2 (24:86)
KPS (at brain metastasis)
>70 64 74.42
<70 22 25.58
Asfsegu (Aege: Agaam) 90 (60:90)
RTOG RPA
| 14 16.28
Il 50 58.14
i 22 2558

ANgD: KPS = Karnofsky Performance Scale; RTOG =

partitioning analysis.

Tuduresdoyafiugruieriunisdnu wuin
drunnsunsinedensanesdfiaues eg1adien
$7uau 81 AU ($ovay 94.19) TneUTunaSeddild
daulng@e 30 Gylu 10 fractions 971U 82 AU
(Sowar 95.35) fthednuiu 45 au ludldsueaiivdn

Radiation Therapy Oncology Group; RPA = Recursive

[

W3981893MUU (systemic treatment) NaIN15RN8TIE
(Sp8ay 52.33) LAYILELLIAINISTOABYRNYSIA
RN 2 TU way 3-7 U NN 36 AU LAY 33 AU

AIUAIPU WATAITIUALLDEA AT 3
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M19199 2 uanstouaiiuguresithe (Jaderulsausisa)

Toyatiugy 31U (518) Soway
syozlsm a TuiTadelsmugiSadinuy
| 2 2.33
I 14 16.28
Il 41 ar.67
Y, 29 33.72
Pathology
Invasive ductal carcinoma 84 97.67
Invasive lobular carcinoma 2 2.33
Molecular subtype au JuitladelsauziSaumun 26 30.23
Luminal A 17 19.77
Luminal B 29 33.72
HER2 enriched 14 16.28
Triple negative
CT/MRI brain
Single lesion 21 24.42
2-3 lesion 19 22.09
>4 lesion a6 53.49
Time diagnosis cancer to brain metastasis
<11 27 31.39
139 40 46.51
351 13 15.12
>5 Y 6 6.98
Anade (+Standard Deviation) 2.17 (1.74)
Aslsegu (Ainan: Agean) 1.67(0.02:8.77)
Cancer status during brain metastasis
No extracranial metastasis 17 19.77
Extracranial metastasis 69 80.23

Ag: CT = computed tomography; MRI = Magnetic resonance imaging.
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M15797 3 wansdoyaniugiuvesithe (Jadusmunsing)

¥

Jayanugu d1u2u (519) Soway

Qrriaite

idiauazanesvaTiaues 5 5.81

aeddianes 81 94.19
Radiation dose

40 Gy/20F 3 3.49

30 Gy/10F 82 95.35

20 Gy/5F 1 1.16
mslasvgaivhdaniesnsesluunainisaissed

1asu 41 47.67

Tallgisu 45 52.33
SYEZIATOARYATIA

<27 36 41.86

3-7 U 33 38.37

> 79U 17 19.77

Aade (+Standard Deviation) 7.97 (18.01)

Asfsegu (Ainan: Agean) 3(0:127)

Anga: F = fractions

2. dasINsTEnTInURIUaBuL TR UNUNS
nszangluitanas (Overall survival)
FUrelsnuziSaduaunsnszaeluiaes
nuIensnITIentinlagsinlusyeyiian 1 0
(1-year overall survival) indusasay 22 (124
AR 95% 14.03-31.32) 2 T (2-years overall
survival) WinuSesay7.93 (Fasaandeiu 95%
3.25-15.34) uaz 3 U (3-years overall survival)
wihfudesays.2 (Frennudesiu 95% 1.38-13.29)

o

pudIRy ALEEgIUTEEELIANTORATNTUAINITATY

yeiSaunsnseaneluiauss (median survival from
diagnosis brain metastasis) 111U 5.8 LAou
(YIANUTDIY 95% 4.64-6.96) HININT 1

3. Yadeiifinadadninissendinvasdfuaei
uzaduannsnszanelufiauns
3.1 Mmsdnzithdedwaranisseninlae
Univariate analysis
wuin fUaeiildunisindnsaniunis
aessdfianes, nslasusnaiivivaniosngedluu
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Kaplan-Meier survival estimates - CA Breast with Brain Metastasis
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Kaplan-Meier survival estimates - CA Breast with Brain Metastasis
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M13°99 4 navesdadusingg denmsnisdedinlufiisuziiusuuuwnsnszaglufianes s Ju Adadunisuns
nszae laglimidstwansgnuaintadedu (Univariate analysis)

Uadenensal Median survival (95%Cl) HR (95%Cl) p-value
1€ (at diagnosis brain metastasis) 0.530
<40 ¥ 8.56 (2.52-14.59) 1
41-60 U 5.57 (3.97-7.17) 1.44 (0.73-2.84)
>60 U 5.54 (1.99-9.08) 1.25 (0.57-2.74)

KPS ( at brain metastasis)

>70
<70
RTOG RPA
Class |
Class i
Class Il
Molecular subtype
Luminal A
Luminal B
HER2 enriched
Triple negative
CT/MRI brain
Single lesion
2-3 lesions

>4 lesions

6.22 (3.66-8.79)
3.70 (2.42-4.98)

8.62 (1.77-15.47)
6.22 (3.44-8.81)
3.70 (2.42-4.98)

5.37 (4.31-6.44)
8.09 (3.24-12.94)
6.09 (5.06-7.13)
4.45 (3.07-5.84)

5.80 (4.52-7.07)
6.32 (2.13-10.52)
5.54 (3.83-7.24)

Time diagnosis cancer to brain metastasis

5.57 (4.57-6.57)
6.13 (4.42-7.83)
6.09 (-3.10-15.30)
1.50 (0.91-2.92)
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1.54 (0.92-2.50)

1
1.44 (0.76-2.73)
1.85 (0.90-3.79)

1
1.07 (0.56-2.06)
1.15 (0.65-2.02)
1.30 (0.66-2.58)

1
1.32 (0.68-2.56)
1.19 (0.68-2.08)

1
1.08 (0.65-1.79)
0.60 (0.28-1.27)
1.67 (0.68-4.10)

0.239

0.886

0.685

0.229



A13197 4 (di0) wavesdadsine sansniadeTisluiiieussaiunwnsnszaelufiaues e Tu 3laduns

unsnsza1e laglumilsdenansgnuainadedu (Univariate analysis)

Uadewennsal Median survival (95%Cl) HR (95%Cl) p-value
Cancer status during brain metastasis 0.251
No extracranial metastasis 8.09 (4.70-11.49) 1

Extracranial metastasis

5.21 (4.03-6.39)

1.37 (0.78-2.42)

133NN 0.025
MessEfiaues 5.54 (4.32-6.76) 1
diauavaneSsafiaues 17.93(3.57-32.29) 0.32 (0.10-1.05)

Radiation dose 0.251
40 Gy/20F 17.93 (0.78-36.66) 1
30 Gy/10F 5.54 (4.29-6.79) 2.69 (0.65-11.00)

20 Gy/5F - 3.82(0.34-42.95)
mslasvgaivndaniesngesiuundinisaissed <0.001

Lilesu 4.09 (2.63-5.56) 1

15y 9.50 (5.68-13.33) 0.46(0.29-0.72)
IPYLLIANTOADYAESIA <0.001

<2 U
3-7 U

> 79U

4.16 (2.23-6.08)
6.09 (4.54-7.64)
17.63 (8.64-26.63)

1
0.75(0.46-1.22)
0.28 (0.14-0.56)

Angia: KPS = Karnofsky Performance Scale; RTOG = Radiation Therapy Oncology Group; RPA = Recursive
partitioning analysis; HR = hazard ratio; Cl = confidence interval; CT = computed tomography;

MRI = Magnetic resonance imaging; F = fractions.

3.2 myleseidadeiifinadsonmsdedinves
é’ﬂ’aﬂiﬂﬂ Multivariate Cox regression analysis
wundlasefidanuduiusiunisdedin
Tugunsuziadununsnszaeluilaussegadite
AR NEDA (p-value<0.05) laun nslasuead
U1Unrane1gesluunain1sanessduasssusiaing
semosaeied nandeulelinguitheiilsilssusad

UnUanogasluundinisaissaddungusneds
wudngUasuzdaduniild Susnaiividaniosn
gasluundinisatesedilentadedindosnin
yoanguitlailéFuenaivriaviosnsesluuvdinis
a18593fianes 0.35 wineg i dedFynisada
(Fr3panandesiu 95% 0.21-0.60) p-value <0.001)
vionanidntioviliingtrenguiililiFueneiiiade
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Wiongesluundinisanesvaiavesiloniadedin
\Yu 2.85 whveanguilldsusaiiidaviessasluy
wdin13ausiafianessnanisioazideananis
pszailuasnsdi 5
Tuduwestdoieiusseznainssenst
2ednuIUenguiiiszezinaisonssannni

7 u fillemade®indu 0.28 Whvengussezlian
seApdosn1T 2 Tu ey ldeddynisaia
(Wr9aTesiu 95% 0.12-0.63) p-value=0.006)
vidonandniienisfofinenguifiszoziiansency
ffosnin 2 JuillomadeTindu 3.5 wiweengudl
fiszaznansonosunnin 7 Yu (113797 5)

A19197 5 waveadadusne denisnsdeTinludUisuziiaduuunsnszatelufiaues s Witadenis

unsnsza1e lneAdstanansznuainadedu (Multivariate Cox regression analysis)

Uasewennsal Crude HR (95%Cl) Adjusted HR (95%Cl) p-value
RTOG RPA 0.167
Class | 1 1
Class Il 1.44 (0.76-2.73) 0.74(0.16-3.42)
Class Il 1.85 (0.90-3.79) 1.18 (0.29-4.81)
Molecular subtype 0.872
Luminal A 1 1
Luminal B 1.07 (0.56-2.06) 0.65 (0.32-1.32)
HER2 enriched 1.15 (0.65-2.02) 0.81 (0.43-1.51)
Triple negative 1.30 (0.66-2.58) 1.16 (0.56-2.42)
Cancer status during brain metastasis 0.890
No extracranial metastasis 1 1
Extracranial metastasis 1.37 (0.78-2.42) 1.51 (0.41-5.48)
135N 0.304
aesdEfiaues 1 1
HdnwazaeYafiates 0.32 (0.10-1.05) 0.57 (0.14-2.30)
Iasvenaivhtansesnsesluunainisaisssd <0.001
Tail@su 1 1
5y 0.46 (0.29-0.72) 0.35 (0.21-0.60)
SruzIANTenRYRNYSIE 0.006

<2 T
3-7 U

>7 U

1
0.75(0.46-1.22)

0.28(0.14-0.56)

1
0.70 (0.42-1.16)

0.28 (0.12-0.63)

Anga: RTOG = Radiation Therapy Oncology Group; RPA = Recursive partitioning analysis; HR = hazard ratio; Cl = confidence

interval.
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$1unu 42 eudadunguiiszeznansensetiosniy
2 44, 3-7 U wazuinnd 7 U windu 21 51y, 17
70 uaE 4 emuddu nuEhenguiiilsrsinm

sempeNNN 7 Ju Memadediadu 0.19 wihwes
nguszerIasenaeesndt 2 Tu agrailiudAny
V19adR (FreAudeiiu 95% 0.04-0.87); p-value
=0.033) (15197 6 uazA M 5)

Kaplan-Meier survival estimates - CA Breast with Brain Metastasis
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Time since diagnosis of brain metastasis (Months)
== == e <=2 days ———— 3-7 days
----- > 7 days
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essdenaunelaglilasunisandaurisiaivndn (Univariate analysis) (N=42)
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33830&158?1@8@’18%@5 0.033
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>7 U 4.95 (-8.44-18.34) 0.19 (0.04-0.87)

AN8a: HR = hazard ratio; Cl = confidence interval.
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<2 U (36 119) 3-7 U (33 970) > 7317 519)

KPS (at brain metastasis)

>70 27(75%) 24(72.73%) 13(76.47%)

<70 9(25%) 9(22.27%) 4(23.53%)
RTOG RPA

| 4(11.11%) 5(15.15%) 5(29.41%)

| 23(63.89%) 20(60.61%) 8(47.06%)

Il 9(25%) 8(24.24%) 4(23.53%)

Molecular subtype

Luminal A 9(25%) 10(30.30%) 6(35.29%)
Luminal B 9(25%) 6(18.18%) 2(11.76%)
HER2 enriched 14(38.89%) 11(33.33%) 7(41.19%)
Triple negative 4(11.11%) 6(18.18%) 2(11.76%)
CT/MRI brain
Single lesion 8(22.22%) 6(18.18%) 7(41.18%)
2-3 lesion 6(16.67%) 8(24.24%) 5(29.41%)
>4 lesion 22(61.11%) 19(57.58%) 5(29.41%)

Cancer status during brain metastasis

No extracranial metastasis 5(13.89%) 7(21.21%) 5(29.41%)

Extracranial metastasis 31(86.11%) 26(78.79%) 12(70.59%)
N33

messafiaues 36(100%) 33(100%) 12(70.59%)

HnuazaeYdiiaues 0 0 5(29.41%)

nslasugaitiinnssengasiuundanisanased
1@su 15(41.67%) 16(48.48%) 10(58.52%)
lailasu 21(58.33%) 17(51.52%) 7(41.18%)

Anga: KPS = Karnofsky Performance Scale; RTOG = Radiation Therapy Oncology Group; RPA = Recursive

partitioning analysis; CT = computed tomography; MRI = Magnetic resonance imaging.
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