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this dataset, the first treatment for brain metastases was
surgery in 14.8 % patients, stereotactic radiotherapy in
23.2 %, and whole-brain radiation in 48.6 % patients.

Prognostic factors

Table 2 shows the results of univariate and multivariate
analyses of OS for various clinical factors among all the
patients. The results revealed that patients diagnosed with
brain metastases within 6 months from the diagnosis of
other metastases, asymptomatic brain disease, or HER2/
ER-positive tumors had longer OS than those diagnosed
with brain metastases after 6 months from the diagnosis of
other metastases, symptomatic brain disease, or HER2/ER-
negative tumors. In multivariate analysis, patients diag-
nosed with <3 brain metastases did not show longer OS
than patients with multiple brain metastases.

Breast cancer subtypes and treatment outcomes

The clinical characteristics and Kaplan—-Meier OS curves
according to breast cancer subtype are shown in Table |
and Fig. 1. The median survival for patients with brain
metastases was 9.3 months (95 % CI 7.2-11.3) for the
luminal type, 16.5 months (95 % CI 11.9-21.1) for the
luminal-HER?2 type, 11.5 months (95 % CI 9.1-13.8) for
the HER2 type, and 4.9 months (95 % CI 3.9-5.9) for the
triple-negative type. Patients with luminal-HER2-type
tumors showed longer OS than patients with luminal-type
tumors (hazard ratio (HR) = 0.66, P < 0.0001) and triple-
negative-type tumors (HR = 0.50, P < 0.0001) but not as
compared to patients with HER2-type tumors (HR = 0.84,
P = 0.117). Patients with triple-negative-type tumors had

poorer OS than patients with luminal-type tumors
(HR = 137, P < 0.0001), Iluminal-HER2-type tumors
(HR =197, P <0.0001), and HER2-type tumors

(HR = 1.75, P < 0.0001) (Supplementary Table [).

We next analyzed the time from the diagnosis of pri-
mary breast cancer to the development of brain metastases
according to subtype (Fig. 2a). Patients with luminal-type
tumors showed longer BMFES than patients with luminal-
HER2-type tumors (HR = 0.61, P < 0.0001), HER2-type
tumors (HR = 0.44, P < 0.0001), and triple-negative-type
tumors (HR = 0.45, P < 0.0001). Among patients with
HER2-positive tumors, the luminal-HER2 type was asso-
ciated with longer BMFS than the HER2 type (HR = 0.69,
P < 0.0001) (Supplementary Table 2).

Subsequently, we analyzed the time from the diagnosis
of MBC to the development of brain metastases according
to subtype (Fig. 2b). Brain metastases were diagnosed as
the first metastatic lesion in 15 % of luminal-type patients,
16 % of luminal-HER2-type patients, 15 % of HER2-type
patients, and 20 % of triple-negative-type patients (Fig. 3).
The duration from MBC diagnosis until brain metastasis
was longer in patients with luminal-type tumors than that in
patients with luminal-HER2-type tumors (HR = 0.80,
P = 0.03), HER2-type tumors (HR = 0.54, P < 0.0001),
and triple-negative-type tumors (HR = 0.50, P < 0.0001).
Further, among patients with HER2-positive tumors, the
luminal-HER?2 type was associated with a longer time from
MBC diagnosis until brain metastasis as compared to the
HER2 type (HR = 0.67, P < 0.0001) (Supplementary
Table 3).

The lines of treatment at the time of progression of the
first brain metastasis are shown in Fig. 3. The line of
treatment takes into consideration the systemic treatment
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that patients received until any brain metastasis-related
progressive disease events. Of the 302 patients with lumi-
nal-type tumors who developed brain metastases during
treatment for MBC, 58 (19 %) patients were receiving first-
line therapy for MBC at the time of brain metastasis
development; 52 (17 %), second-line therapy; 49 (16 %),
third-line therapy; and 97 (32 %), subsequent lines of
therapy (Fig. 3). Among the 220 patients with HER2-type
MBC, 74 (33 %) patients were receiving first-line therapy
for MBC at the time; 50 (22 %), second-line therapy; 28
(12 %), third-line therapy; and 35 (15 %), subsequent lines
of therapy (Fig. 3). Of the 302 patients with triple-nega-
tive-type MBC, 85 (28 %) patients were receiving first-line
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therapy for MBC at the time; 75 (24 %), second-line
therapy; 39 (12 %), third-line therapy; and 41 (13 %),
subsequent lines of therapy (Fig. 3). Patients with luminal-
type and luminal-HER2-type tumors tended to develop
brain metastases later during treatment as compared to
those with the other subtypes.

Cause of death in patients with brain metastases

Figure 4 shows the causes of death in patients with brain
metastases. In our dataset, more than 50 % of patients
(695/1,256) with brain metastases died directly due to brain
metastases. Among the 220 HER2 patients, the causes of
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death in relation to brain metastases were Certainly/Defi-
nitely related in 82 (37 %) patients, Probably related in 47
(21 %), and Possibly related in 34 (15 %); in only 42
(19 %) patients, the cause of death was not related to brain
metastases. However, among the 127 patients with lumi-
nal-HER2-type tumors, the cause of death in 52 (40 %)
patients was not related to brain metastases. These data
suggested that the major cause of death in patients with
HER2-type tumors was brain metastasis, which was more
frequent than in patients with luminal-HER2-type tumors.

Treatment after the diagnosis of brain metastases

Of the 1,256 patients with brain metastases, 186 (14.8 %)
underwent surgery as part of the treatment for brain
metastases; 291 (23.2 %) received stereotactic radiother-
apy, and 611 (48.6 %) underwent whole-brain radiotherapy
as first-line treatment for brain metastases; and 33 (2.6 %)
patients did not receive any of these treatments. Patients
treated with surgery and stereotactic radiotherapy for brain
metastases (median survival: 16.3 months) showed longer
OS than those treated by whole-brain radiotherapy (median
survival: 7.2 months) as first-line treatment (HR = 0.52;
95 % CI 0.45-0.59; P < 0.0001).

Discussion

To the best of our knowledge, this is the largest study
documenting treatment and patient outcomes in breast can-
cer patients with brain metastases. We found that patients
with brain metastases in each subtype showed different

prognoses, time from diagnosis of primary breast cancer to
developing brain metastases, time from diagnosis of MBC to
developing brain metastases, and causes of death. The
favorable prognostic factors for survival in patients with
brain metastases were as follows: diagnosis of brain
metastases within 6 months of MBC diagnosis, asymptom-
atic brain disease, and HER2/ER-positive tumors.

Previous studies have shown that the median OS for
patients with brain metastases from breast cancer following
whole-brain radiotherapy and stereotactic radiosurgery is
4-6 months (14, I5]. Sperduto et al. demonstrated that
various tumor subtypes are associated with different time
intervals from primary diagnosis to the development of
brain metastases as well as with varying survival after brain
metastasis [26, 27]. Our data revealed a similar median OS
(8.7 months); further, patients with various subtypes
showed different median OS, i.e., 9.3 months for the
luminal type, 16.5 months for the luminal-HER2 type,
11.5 months for the HER2 type, and 4.9 months for the
triple-negative type. Patients with ER-positive tumors,
such as luminal and luminal-HER2-type tumors, developed
brain metastases later in the natural course of MBC than
patients with ER-negative tumors. Moreover, patients with
HER?2-positive tumors, such as luminal-HER2- and HER2-
type tumors, had longer OS than patients with HER2-
negative tumors after developing brain metastases.

Potential prognostic factors for OS after developing
brain metastases were similar to those previously noted for
breast cancer patients, including HER2-positive status,
Karnofsky Performance Scale score, tumor subtype, age,
and early detection of brain metastases [4, 6, 26, 27, 30].
Our data showed that brain metastases diagnosed within
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6 months of MBC diagnosis and asymptomatic brain dis-
ease were good prognostic factors for survival in these
patients. Further, patients with HER2-positive disease had
clearly longer OS than patients with HER2-negative dis-
ease; as a previous study demonstrated, trastuzumab con-
trolled systemic metastases and prolonged survival [16-18]
but did not control brain metastases. Screening for brain
metastases by imaging studies is not routinely performed.
A prospective trial evaluating screening for brain metas-
tases showed that patients with symptomatic brain metas-
tases had similar survival as patients with occult brain
metastases [31]. However, our data revealed that the early
detection of brain metastases was associated with longer
OS as compared to symptomatic brain metastases. We
consider that this discrepancy exists because the previous
study was published 10 years ago, when systemic treat-
ments (particularly anti-HER2 treatment), sensitive detec-
tion methods (such as contrast-enhanced MRI), and CNS-
specific therapies (e.g., stereotactic radiotherapy and sur-
gical resection for smaller, solitary lesions) were not yet
developed. Our data demonstrated that ER-negative
patients had shorter survival after developing brain
metastases as well as a shorter time until the development
of brain metastases from diagnosed MBC. Randomized
trials using imaging studies might, therefore, be necessary
in ER-negative patients with MBC who are at high risk for
brain metastases.

CNS metastases tend to occur late in the course of MBC
and are associated with 1- and 2-year survival rates of only
20 and <2 %, respectively [11, 12], with most patients
dying of systemic disease progression [13]. However, our
findings demonstrated that more than 50 % of patients died
due to the symptoms of brain metastases. These results
indicate that controlling the symptoms of brain metastases
would improve OS because CNS-specific therapies are
administered early in the course of treatment (e.g., ste-
reotactic radiotherapy or surgical resection for smaller,
solitary lesions). Further, such improved OS after the
development of brain metastases may lead to the improved
OS of MBC patients.

Our findings demonstrated that over 50 % of our
patients died due to the symptoms of brain metastases.
These results indicate that controlling the symptoms of
brain metastases would improve OS since CNS-specific
therapies are administered early in the course of treatment.
Further, such improved OS after the development of brain
metastases may lead to the improved OS of MBC patients.

Our study has certain limitations. First, as a retrospec-
tive evaluation of data collected from a dataset, this study
suffers from biases associated with any retrospective study,
such as an inherent selection bias. Second, tissue process-
ing before immunohistochemical analyses was conducted
in different laboratories, which may have led to variations
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in the results. Third, our study included patients who
received different treatments for brain metastases and dif-
fering systemic treatment in multiple institutions, which
may have affected the overall outcomes.

Conclusion

Despite the inherent limitations associated with a retro-
spective study, our results are important for several rea-
sons. Using the largest dataset of patients with brain
metastases from multiple institutions, we evaluated patient
outcomes and prognostic factors in breast cancer patients
with brain metastases. Different subtypes showed different
prognoses and clinical courses before and after developing
brain metastases. Favorable prognostic factors for survival
in patients with brain metastases included the early
detection of brain metastases, asymptomatic brain disease,
and HER2/ER-positive status. Future research should focus
on each separate subtype of breast cancer in order fto
optimize the prevention, early detection, and improved
treatment of patients with brain metastases.
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4)  —REBEEID CTHAHNMEIMRIIZEY, FRE, BREIKRE) > /EHLSZ, Daet—ERRrORIETEE
RET1112. BEFMRREDERISR)ZHTHEZHINTIND, BREICEL T, BEpERBIR
NEEUABUBREFITABREEERHESEREN 1112 AETRRENER I ZH-(EE
BTHAN. EBFEBREIETEE,

5)  INEERSEE AL (NERERNZ VS SIS IE—REFAT D NEER DR R ITHAEETLEN),

6) ERBOEHN 20mUL 0 BUTOLMETHS,

7)  PS(ECOG) 0 Ffzl& 1, fZL. BEFEICKDIEKICK>TDHA PS 2 L¥BrSNI-B & (X B HRATEE,

8)  —REBERHT 5 M. DA AFEICX T HFMT. (LB BE, BEHRAE, WThOBEELALY,

9) REMIEOBRENTZL, ESHEIEOBRENHIEEITE. BANEANERHT, LEHSY
BRATICRUBERBSEMMNTHON TONIEEE LT D (RFEILEI L TR EBEHREEE1T>T
WAZEIZIE. HRIDIHE D #AEE, 10)SH),

10) FLEICK T DEMEZOBRE. FEIZEEICx T SMaHRABRDOBEENLZLD AT OFHNERO .

— REBFRIDE R T4 A T4+ —MKIE =L RANKL BEEFIDOFERIXT->TLTEELY,
« RHBIBEZOEKRE - FELLILZOERE, EELEROVWT UM EFSIBERLIH
SIEEITIE, BERATICHRIRE 30 Gy TN DEETEIHAY 10 BT OMSHEAERET>TLTE
Kby,
L5, BERATOMSHRARICITAWEENFRSN TOTEELL,
HBETERAI A HE— D AIEFTRERE T, MRICAIE A RERE £ A S VLSS (IR EKRET 5,
1) i%ﬂ@%%&% ENMRIZNL TS
12) HEBSMIZIOWTEERANOXETRENELONTILS

TRBGEEREE

1) —REHFR. 61 IMHAEMFE I TRESNAPRMEESTHOA, ZREKHETITTOM—
IVRERHIE &GO TV,

2) THAIDRHEITHRET 2OHAEMEEFORHE TIPDILLLIIINEIEHIESH TULVELY,

3 ZREZAVHRHFEBLY 28 ALUATHS,

4) EBE[EEELRENTLS,

5 FURFEIEERS CVES. BB, IEEEHR. HE T EIEFIR O & HHUIRR-OILEE O R EFHE (25 cm® LL
EZBRETD)ETILLGL ABH A UIRMTE LB VIR SR> TR RIETR T YRR AT RE
THHEHEESND,

6) IZREHEMD 28 BATETOMMELEETHRERMNODHMEEZH TLVEL,

B

LSSy TR Ei3T:)

LUTO7 LT X LIZH> TR EERINT 5,
@ [Estrogen Receptor (ER) 510D, [E@MEBEN TEHEBEZRHENIGEE (48 1 3—X)
- AR TAM(20 mg/body. B RA&®E) +LH-RH agonist (TtL'!)> 3.6 mg/body, day 1)
- B Aromatase inhibitor (LAY — )L 2.5 mg/body., EHEE)
@ TEstrogen Receptor (ER) [ ], TEBEEMNTERERHDIONTH, HAWLWITMAZH-THE
a) HER2 [514* (38 1 30—X)
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DTX(75 mg/m?. day 1) + Trastuzumab(6 mg/kg™'. day 1)+ Pertuzumab (420 mg/body*?, day 1)
X1 YEIDEEEDH 8 mg/ks
X2 YEOEEEDH 840 mg/body
* EF HY 50%RFEDHE 1L, Weekly PTX #RIA(80 mg/m?, 3 IR 5 1 BARE)EITI.
b) HER2 f&{% (4 B 13—2X)
* Weekly PTX fi%(80 mg/m?, 3 BRE 1 BHAZE)

RFELYERB B RAERURBEDH)
AEDREZRBENICELYRY 5L BHIC, AABVRMA BRI UIRNZETTD, BB/ 8
DO FRARERE . BEEBO SRR, LETEBURILTHE,

EINEEYEGE (FEEEE)
VHEMBREF— LU AVEBEFETRYIRYT , ZREBHFEET LY 36 mg(4 B 1 BRSNS,
Tl 108 mg(12 8 1 BEES)E=EYa—TaL)y 11.25 mg(12 8 1 BEZS) ICEBLTHLLY,

05. FPESRBEHAHM
FESFRE: —RELR 600 4
THRBGR RE2058 EH4104
BERHR 5 &£
IBBHAR : BERIR T & 4 4 (E1-BMRH7) . 6 & (RIEEEH)
RTFZRHAR: 11 &£
=L 6 MEUROBHFHROERIL., IO a—ILSETFERETELT D,

06. ML &btk
WM, AREFREDL | BRMHIEFEET H5L0  AREHR (KK, 16.6.)
HEXFIE., SRERAM (CRF) EEARE 1 JCOG T—A L H—(16.11)
FEBZRHE JCOCHR - RLMTMEEREHKF (169.)
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1.

=)y

BEEGEIERE T30 Stage IV EUE 1T L T, HEBCAR THARER RO LEFHFEICE 1T HEM
MEEERR THIEMREEIRE DT A LMELLEHRIC TR T 5.
Primary endpoint: £ &4 FHAR
Secondary endpoints  JEfRERFSEMES| S ERERFTERELERS. BITESEAK - BRTHMAEEEE,
EREFREVREGFLE. AEERREEE. FHEHERERS ERGEE
BRELEE
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2. BREABRETEOIRAL

2.1,
2.1.1.

212

2.1.3.

2.14.

POF 3

&

A A B RS EHETCL DL 2000 EOBRAZEDIENAERMBRBERIEILET 37,389 ALHES
N, BERAOI0FARE57.7 THY . KEDELAREERTIIBAAEZHBATE 1 L&iol=, —A.
2004 FEDEMBITERIL 10524' T, ZEOEREZICLIRERATIEEN A, #EH-ERSA. LA,
FAAIZRNTE 5 L THD %

B TIE 1990 EHE—4(CHANAICE BB EERARAMERICEL TS DIl BATRIRES
T EREHEIMER AR TS, BEKTIEERO LR EEBITREBENEMT S48, BHARTIE 40~
50 D FHEBDOEIANAREE, FEEOWVTNIZBWLTHE 1 IEHE>TLSDIEFEINTH S,

FRERIRER
FLEOMBBE T IEREE (39 10%) SRR (3990%) EICKAEN D, (RFEE TR BT R I AR S
Y, FRREICEANTFRRARTHS, #ISERIEEEE L - EE(Stage IV ) ICBTHABEORAERILR
HETHoENAD,

RS
International Union Against Cancer (UICC)(?) TNM EEERFEEAS 2B 7 iR Cld. BLEDOBERILIA, IB, 1A, 1B,

A, B, IIC, IV IZHEEINEA ., CHEITBEFHDEWNZIKY, UTOLIIZHEHIND,

Stage I-1I: FMTATRe R HAFLEE (operable early breast cancer)

Stage IlIA: F el RE R AT HEFTELIE (operable locally-advanced breast cancer)

Stage lIB, IIC: FHiAFBERFATHEITELIE (inoperable locally—advanced breast cancer)
+  Stage IV: SRFE 4 ZLIE (metastatic breast cancer)

FEEZISN - AT, $99 Bl EIRERFE DL Stage -IIC FLETHY . BYD 1 BlX W R EIRER
#BHxH9 5 Stage IV HETH S,

REBI DL BB E T ROMER
Stage I-IIA ZLETIL, FHEEICI>TH 6 B0 BETAEBENEONDIN. FYD 4 BITIEMEEREX
F, Stage 1B, lIC HAIZxt 9™ DR BITRIZREI SN TUERLAY, BYEGE, FHEGE. BEHRAEICKLD
BEEBIEL-EEMAENTHNS, Stage IV FLBIZADWEE, LBBEEAE (T D FIRMEELGED
EHEMEENTHONDIN, BEIZIFEAERADEN, EYEEILLGEELBITEEGERMWEIIRKN
FEACTRNIRELGE IZHMINEN, KRB TIEIFICTERLEVLRY LBEMEEETRET,
1) Stage HIA [TX 3 S ENLGFHEEDELNEE
FLEDFMEEE 1980 ERPHAEE TIEMAH S FHUIBREIFIERIAB VIR A — AR TH o1 Y,
EIMIBRZE T TLE AT, BRHHE A LBICEOHNIEND | INEFERET S Patey k.
Kodama EANThHhdES5(24Y . FDH. SOICKMHE S /MNEFHELBHITETFT S Auchincloss &
(FAS B ELE VIR N ELEVIRRATDIBEL L oTz, 512 1990 FE LU, Stage -l DELEITHIL
T. Auchincloss $kEFLESRS VIR DB AMEE LET 555 LMELBERBRIERTHON (BRREM
HARS 20 ELLEDREEM 2 REEHY) . WTHOFRBRICEVLTHMT KB CEFHM IR ENERR
E(FROT EEILFEE S VIRRMTAS Stage -1 FLIED FHTEEDIZEEBEE LT,
IEYIBRMAERENELETIRALBETATURT LD THADITHLT, FLEES VIR
BEOHEAETHIAED—HMHREBEMENESTOESITYIRL, TR LN O BHRBERTTLA
ETHD, BAEBRICBTPRFBEAEICKRTEFMOFHRULENZDOFETITHN, BYITHLTIX
FLBYIRATNTHh TL S, ESSUIBRHTORRKOFIRILIABENEFINDILICILBREDHM
BTHd,LHL. BEOARESOEBERICL - TYIRERIIRE(RLL, EBET N TYRLTE
BHABELREFETEIEESTE, BEAEDKREN/NSVGEEL., AAEOTHICESAFELEAYDE
BEOHR—HVIRIZETIEAIL. BEIBEODEEUENBIRLAREELSH D20, TOIIGEEICE
BELEOEHRO L THBUIRMERIRT 5,
I BYRMEAERIUBRBTOVNTLDBEEE. £ BHET T | BEREEOFMNTHLL, BED
EEITNESNELD TIE BB LS EMO UM LAIEE TH D, ABFMICH T2 EHEMEH LD
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BHHEDURY X, FHRFENENIE, FAERG MBI THA &, TR BN SBRM AT AE
THAERENDS, DL BEHREF ML TIEBIZEL 7,
2) Stage I-IC |=x 9 HMAERLIYAGE

Stage I-IIC ELiEIL. BHEMEELLE LD, SHIZF DD TH Stage MIB/IIC [FFATREERFATET
FEIZHEIND,

@ Stage I, I, A BLEEITH T HMAESEWAR

FMITLIEAEEDR. TORBHERMNOSHAUSNIBRIRVITE SV THEEELLTE
WA M TN b, BEEMICIERILEL B0 H FE[Estrogen Receptor (ER) IR D HHE], HER2
DOIEBHE. VAVEF (B . BER) Mo 2Rk, N EE. 5 FAENEE (Trastuzumab)
OLTHMAERIRSI D, BERNSKECEESAUIRMATR AR (BRIBESOTIFS1
TIXEESE 3 cm DLE) T WO BERAN BRI UVIRMIEH LT HIESTIE, AT iEs
RSN D, HER2 BHEDBEITIE BISIERODHTEHMEREEEIC Trastuzumab BRI D54
BH5,

Stage I-IA ELED FRIZ DL TIL, 1962~1971 EIZEII N AU F—h RE R TEREZ T
BEERNREL-BRITIE, 10 EETFEIS D Stage | THI 90%, Stage IITHI 75%. Stage A THI 40%
Thot=.

@ Stage B, MC F.AEITx9 SMMAERYER

Stage B, IC ZLJEIL. R R CTFMICLHUIRMHLONEEZ SN D10 RAIHFLE
FEMNREIN D, HTRMEEE %L Stage 1. 11, A FLEEEIHRIC HER2 BB DIS S . D FEMBEN
BRSNS, MAMEREEICRIGLES O/ D RO o AR AYIBRA A Lo =B & [T ILF i
BiThnd, AL RERICTEREOES L, bR EEFEML, ChblTHLTHiERET
HABIHE best supportive care & DA ABERMNITHN D,

Stage 1B, lIC RLEDFikIL, 1962~1971 FEICEM A AL A—F RFER CFEMEZIT-EE
EXRELIRETIL, 5 FEFEISH Y 30%, 10 EEFEIEMNH 15%ThHoT=,

3) Stage IV BLAEICx 4 DA N IEDE L

Stage IV ELIE L. RRESE LN L L BITHMNRIE DL > TWSIREELE Z DN BT=5 . BITD
BMFGRICE > TARICELZLIEBHTENTH Y, JAEO BMITERSIEROBENTHS,

Stage IV LB AR, £BEAEBFMEELICKAISh . £BEEEL T, ROWMEGE, (LREE,
DFEREERIC R SEMBENTTHN S, BATEEDORIRERICIE., FH. MEHRARLGEL BTSN,
FIERBEMOEOHIZALLSA TS, .

FMEREDBIRIL, LUTIZRY Hortobagyi M AR THELY Estrogen Receptor (ER) FIRD A,
HER2 OGS LVEGEBENERZENTIONENILYRESNDS, EHEENTEBEL, F
D 50%LL LE& SHSFFEENERET H. SRIMEGE CEIEMERICRYrERRENBELTNS, £
RINERBICLYHBEEZLNRE THLIHEDIRETHY | EHREMHIFT I-OORBEBHEEREELS
K TOEFCARNEEMNICHETRETHL (38 EREENTERIOEEISE),

Hortobagyi O)AMRIES CIL, —IBMICAMWERICAVAEF IR OFCHYEERIGHEETH
BTz quality of life (QOL) Z#1F 9 DER R LY. EMEEN TEHERIE RILEVRZELAH LGS
[ZIE. ET R WEEETI RS BEEOMR (T EEELLBL TR EICRYENEZH S5
[ZDIENA, BONESRERBIZED DT EMN BN, Hortobagyi D ABIESHTlL, — RN MEREIC
FUBEBOEREREO-FICE, BEEOSRTEANELNGZVRY ., 2R, SRR BEENTHhA
3,

— A RILEVBZUENH o TELEMERE N TEEEL D Stage IV FIBICHLTIEERICLS 25K
EBOBLCLEZRRICHETIENTEREENBIREN S, £z, RILEVRSMHEF LGV EEFIIHL
THILEEEIRIRSN D, L EEEDEIG DS . HER2 [BETHNIE, (LK Trastuzumab
FHHATIOLEETHD,

—fRIZ Stage IV BLED LA FHRPRIEMST) [ 24 M A, 5 FEFEIE L 5-10%TH AL, TOHE
BOFRIZZETHD Y, —RHIC, BEREDOANDEREETHEEOFRITLBHRITTHLID
IZRL T, FTExf. fhEnfs. s E T 2BEDFRIIFTRTHS,
<verl.l TMIBEE>
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BAZEUEEHEIL Y LET 53t B B ERE NHHGER (CLEOPATRA SHER) TIX, HER2 [51t
DFMARERTBERIBICHTH1RAEEL T, Pertuzumab + Trastuzumab + FE&¥F )L
(Pertuzumab #f FAEE) AV, Trastuzumab + REAFX I LYUELEBEHTHAENHER SN, S5,
Pertuzumab HFARICLDEELBESROEMIIRBHOoNGMN oz, CORERITEY, Pertuzumab [£H
ATE 2013 £ 9 AICRIGERASNASZELE 0Tz, Z D18 HER2 [BIED FHMARER (B R ELEICT
45 Istline DIEZEBEIL, /EFED Trastuzumab+ 7321} X)L HS Pertuzumab + Trastuzumab -+ Ktz
AXL)VITER LGOI,

BRIEEIAADEE
v
BB DRIN ., RILEVERZME, HER2ZV N @ BIRELEEE

——

AILE BB D AILE BB %
EHEBNTEBLEL EREBRHNTEBHY
R BEE — KA —— LERE — AR

M HY SEAL | z///\\\\

EEEALHY | | EBEALL

EBHEEAHY EZE KL

T~ LSpE —h:

W /M‘{ﬁ/ﬁ :;k;ﬁyﬁ
/\

MEBHY MEZL BEEAHY IEEE Rl

[ — N

1 L A
E5 jt&‘)l EHEKREL . Eﬁiﬁﬁ}

AL =IO ////\\\\
EEEAHY | | EEEALL
HEHY MEHL l

214 Hortobagyi IZLABEHRILEBEDRN

215 [EEEESGHE
SEXEELTINS Stage IV ZEICBWTCREIVYSIEBEESHEICEEICUTOLONH 5,

1 FEREOEX-BEA~OREICLDHER- Hill- FBERAK

2) MREEITTEE) D/ \HEEDBKRICED LR OZRE, RILRIVEERE CIRMEEEICLHHEE., IR
BRTE, HTET. RE/NE)

3 BEBICIIEROCRNER. #iEEEER

4)  IFERRBIC R DITHEREMEE A0, MMEnis - EIEMIE KIS &R HITIRFEREE T

5 INEFSICLONEMIEE . BHIEE. ERMEERE. NETEER

216, HRE/MERK
IBOUBRBLIELTELDIE., BH 40%) . BFFREH TV /G (FnZhEy 20%) | fifi (10%) . FF

(5%) , HIRE (3%) 72 & THAH (BBIIEHRLELD)
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217. PREF/FPHRF
EBRMIAEOFREFLLTHHARMNSBRETO LM (Disease~free Interval : DFI), performance
status (PS), Estrogen Receptor (ER) BRIRDH#E, MBI OFEREEENMON TS *% 1214 5FH R DR
HERBETFHROMBRIZEEL= &SI, Estrogen Receptor(ER) EIRDEME HER2 DREBEIL, FhEhN
DIREB LU FEMBEICH T HRBRNRBRZEO FRETF THL, LREEOSHRICEALTIL, B
RV H A RIS =T RIRF AL,

% 2.1.7.a HBEFEHEEF (Yamamoto et al.) "'

EF R R p

DFI (24 MALLE/24 AR 2.669 <.0001
LDH (REELT/REEEBRDS) 1.854 <.0001
iRk (GL/dHY) 1817 0.0005
Frexfe (BL/&HY) 1.749 0.0099
=R sk (BL/HY) 1.683 0.0117

ERFS B IE 17—~ n=233., DFI: Disease—free Interval

% 2.1.7b FLEFEREF (Hortobagyi et al.)

EF xRS | pfE
LDH (=225/226-450/451<) 2.0 <0.01
MEHRIEEDORE 1.8 <0.01
(fgL/1~3 &/ 4 ERTS)

ALP (=<85/86-170/171-350/351) | 1.7 <0.01
PS (0,1/2/3,4) 1.7 <0.01
fmesfe (L/&HY) 16 <0.01
extent of disease R *? 1.6 <0.01
(£5/6-12/13-20/21=)

n=546 FRUT AL & ERLUERBEEIEEE DR AHRMNER

X1 RPOHER) R (=R (T, —BEROATI—IZd T 3—BEFOHTFT)—DEH
RVERT . &=, IS DONY—FILEHTE T 58, ERFOATIT)—HO BB ERELTLD
(LDH ZHlIIcZIFHE [ =225 1209 BI226-450 1 D/ \YP—R & [226-450 1124 D451 = 1D/
P—RHIEFELWNERELEZETIVICRZEINITHhRTIND),

X2 EERIEESREICEBREOKRES, SREH, AR ELEE minimal, moderate, extensive 0) 3 EXFE
ICHRBUEL. ZO A& TIEBDETEETMLIZED,

218 NRMMARIROIEH
M2 26 RICH HIZHERBITRIRT HL31T, THET Stage IV IEBICH T DRI EBRIL. HMAE
BLEOOEBRTOSHEXNRELTLMTONTIEA oz, ECAHNEE, BEWMFEEDESIZKY Stage IV
ABmOFENREL, HhOESHBINIENEL =l ETERBRICRRBUBRNITZ S LS 1=l &
Mo, RERVBROEENRESNSLIIIG oz, THODEREZITTETEIN-RRER L., (EKTEE
MRFAERFHONRELGSLEMN oI Stage IV HEIZ. REBRURETOICLTEARIBMEERTESNE
SHERIFT 5% N HERBRTHS.
1) DL LU TIPDITII BV AEE — RBHR S X LMEDOXRELT-IE
FEODICIE., BEYEERICERETERICFROBNVG IV IL—THH 204FHET 5. Thinlxtd b
ARIBAEICAVDTHIHEETHYBRRIZBRICBETEIELEL, I3V o-BETIE, RBEERO—
BTHOIRREVRICIYEMEEZDRBRIHNBNDI LN, EYEEETIL TETRAERUIRNE
IS5 OBREHMOCEEREBEORBITEL, LHL, FOISBEMBREONRIERERH SRR
AT HEEE, EMFERBATICFT AL CGEAT I LT A TIEFRARETH D, TD=8H . R
TlL PR EYBEEE T TRIRL ., [E1T (PD: Progressive Disease) INEONENEEDHEZREIRT S
CLT, RRIHEL R T BELRARUROIAENLBRNTHIEELT,
1. MHEMBEAICKYIPDIZ2BO 0B O EHIT ORI, MHEMEERIAND 2~3 &
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R&ELI RO ERY  EMEENTEREZROT . RILEVRZEERFDEFICHL TIR D WE
PMTONED NS MEETHNFEROBEICEYL., SHICZBLDEETIPDIZRDTRELIIREN
HFEING, N WEEDEVNHMIEZOBETHEEZLEDLH. 2~3 NAZRDOHRIAIFEICLVE
HICESMNMERT HBELENTHEILAREEEZ LN D 1,

Stage IV FLEEIZH T HLREEDHRHEDRERICDOLTIX, HARSAUEEICLDIBEIZLGLA, B
BERERTIEEELEINATELITONTEY. AR MEEAERIRRIC, {LRBERBN S 2~3 D A DRI
RYEZITHITEELT,

2) MAREZERIL. HAEE~DEREHELGVIAEERREL-IBHL
MAIFLEDSE ., HEE, RILECBRZMEDOFE, HER2 DOEEEEVS-EYZEREEEN RED
LICEETRGLIENHD, TDIHE . EMEEELELEODEBEOREICEHLE TRETREMNTDOL
TIF—EDRBEMNE, Tz, MRFBISEER D UIRMOEIG LTS, REAmAIZLE TR AT
bz, LIELIEEEBELVELLS, £, AENERTH O TERAIEBE~DEREHESEE.
FHkICRELABEYIR O BB ENVEELLD, SEOHRITEVTIE, LEMIERETHRIEEK
AW, ZOENEFHRERICTESETONESINERILTHIEFHMEL TS, ChHDBEE
ERRMBERI LT,
3) RBELIVHOZRBOLVIEEZZREE ST LEOFREL-BHL
MR TRICRONENELT DIOBRFERENSOHEMFRODIGEE, AIRMECHRRERE
UBRNDETH D, OV IHEIT REBRICERINEYEEBEMEBEICEYMFTo NS L, BEUILRER
[CEMAZITONBNEVNSBEOTRFBEAFTEINEIEND, ZRBHETVE LEDTENM SRR
fo fot2L, —REHFFFR THOAH>TH, MHAEMBENEYLGE FHONRONGIREIES
BV —REFROVRIZITEDHT-,
4) NERFBEZROIHEE AR LY LI-IRHL
ERTFEE R/ I HFEICHLTIE., EYMAMEMEFZERLIZKWEN S EMEEATIE GRS RE
BEHIEERBETHS, MEHRAEDFEZLL T LNBRAIZEMNLHETHY . SEBAKC Y1 X(2k
YERAHRES AT HON DN H D, RRBITEMBEIZERBETHL-0. NEBEHT 58
IEARHBRD R ZHNELT,

22, HWRITHT HIERERR
221. Wk

NEMEZDOBRRICEITE2EXRAH

EMEKILFIBREH 18542 B KU Hortobagyi IZKWIRIBENT-AEIES 2] KRS LLTITHN
%, AR D K12, FEWVEZDREIRIL, Hortobagyi DAFIREHZHLN, RILELERZMEOHE, HER2 DI
B, BEUEBRENEREBNTEONENILYRESND, —RNICADBEETHVSERITZ
DX THYVEERCHBEETHI=O. EMEENTEENG RILEVRZENHIEEITIE. FTH
DMEENTONDG, — A RILEVREZELSH > THLEREEN TEFHEES D Stage IV ZEITHLTIE,
ERICESEHEIREDELZRAICKET AN TLREENRIRSN, RILEVBEZHEH RV ES
I3t L THLR BRI RIRSN S,

2) EHl0:EIR
LEREEARFHITH ST, ABZEH AR SA U THREINEFZUTOERYVERT 5,
@ FRILEVRBEELNHY, EREEHTEBEROLIMES

ZOEEITIE. RS EENTHhNDS, TRILEVRZ M HY &I, Estrogen Receptor (ER) B4 D15
BEEL, EMEEN TR L, D 50%L L% SHSFERBNFET S . LRMEGB RN
ERICEYIFIRENBIEL TS, ERBERICIVBAEEENIR#THLILEDKETHY., &
MEHFTH-ODBBIEABREELNETORERARNEEMNICHESBIRETHL (T38[EH
ZEMNTEHERIOER ISR,

R A TRV NS EFZERAICEARE TRLS, ARITOBHICITRT AT U FIEL
THEFL TV (TAM) ASENSI, FHIZ LH-RH agonist (E{RARILERHRILEL FFEE) A
BaEhd, BREEICNT 32— RAEELT TAM ZE5LI5E . # 50-60%DBE T SD(Stable
Disease: RTE) LA EDEM 6 MBI EEHTHEENTIND % TAM O FEBRICITEEHRRER
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