BREABDRR S BE—HFENERL) (FY—H— FEFREE

RYFE Y+ I RNFTOHEAOBERERTIE, H
EOBWEEERLLTTH 6G3%), BR (44%),
&g(%w,mﬁ(ww,&%ﬁmww&aﬁ
HEIhTW5.

FIAY XTI X BAOERETICHE L TRKRRA
EBOL MOARY T 4 THH T, BRIER3I~T%,
N7 ¥ F e VERL3%, ACHEER2T% &,
7Y ATHA Y REH L OB HBRETOLRE
BETOUAZZ2H/ELTHWSED, HEDT Van
Y MEBRICBT AT CREE R LEEOHEER
1%BEEEZz LR TWAE. ERBERICBVTIL,
FESAVATTET Y ATHA 2 ) ERARBERL
VI E, FLTLTI-PMUGARF ¥ v %4
AL NI AY R T IBEE - 5P OB
P ENERINTVS, Ik TYATHA
7 R, BRE B OGREOBE i
E, BE 5 -omELAL0BRERE T HEMNTIE
BICEERPET S, PIAVAT T L HAEEEK
TS OBATHERTH Y kG LIc X bk
B TEX L LEZ SR TWVEDY, EERLAEHN
EET AR LAERD2% LT RANLRESN
Twb.

SRFTBLTE, BESEREAL L
OPFBEIC BT 2BERARO L 2 —ZBWTE
LEEIRE (LVEF) OETHL6%, BLUH oM
BOREOEE 2% EHESI N, JoER
PSS AYATTOF—5 &) BEFEY
HER2HEEL WA BAL L RIOBROFRENB LT
BEPOEZFY I NI AV AT RABREET
H5%. ‘

COESEELEESR L LTHEERE (G3
BLE2~5%), MEMMRE 1%k, QTHMEE
ERELEELET L. R BLERGE AR RN
iz, SAFSTHEEICELTEREEHRER
ToTBY, SHEEBEZICBL TS S LLHERD
ERIFLND, BEATRS FoTILLHE
B A FEWERLE N, Fo— i EERRINT
Wy,

S TRERRERTHY, FoREeERMER
D7D H R BRERR FEFROEF Y
FBEURENBEETHS. F5F T HEEEY

4 ¥ (http://glaxosmithkline.cojp/medical/excl/
tykerb/guidepdf) WCHBCHETIERFHB LU
FEBZITHF MR LR X TH
D, HESETOERRICEBEII SN,

@ SHIE S h B MHER2E A )

1 Pertuzumab
. Pertuzumab (rhuMab 2C4, Omnitarg™) i3kt
NMUAAHERZE / 7 0 —F MK CH B, FFAY
A7 L HBEERBMSRL B, MRS A1
VR, HER2ELMOHERT 7 I U —0fEE (Z
B1b) HEICX b, HER2R A LY 7T MBERE,
BLUTHEI -V AZFET L. EHMREOHER2
REE ISR MR HE T 2 EH & LTH
Han2s, EIHRABROER L VHERZBEIA
~OFEHEIZA SN d oz, HERZARREIZ L
TwABTATAMERE AW BBERTIE I AY
X2 TRF T AF =T EOHFEFRBBEIN TS
5. HERZBUEHEIBEEZHBICIFIAV AT T L
Pertuzumab® P HBFEOFE NHARBSTHR, 7
Vo ANRERT 4y Mid40% E s S hi®,
2 HER-29724%v
FHERZEEDH L7 7 u—F & L CHERZHIE
R AA ICRTHIEY 7 F VIREMER ST
4. HER2T 7 F VBRI b—TOEwD OBE
PERBBEICH Y, TTIW oD DORRRBREE
FHREINTWS, ETEREFAOHIEZLT, TV
Ny MEBETOBRNHNBRDIFIR T HD,
3 PIRYXTTHAE, PFRVXTT7-DM
k5 AW A= -DMLGERAE L2HAET
HER2ZBHEEEIC, HAETHS SR T LE
FHEFDMI (BAEREHR) 258 S AR A
B &5, HER2BMMAIZ A L CRhSEmMIC e
WEHZFES LI L EFAMELTEBY, FIM
BRRBOBEE,» G T AY AR THRAED
HER2FBHILE 12 BT b BAEH40% LBV HE
BHEFRESI N T ST,
4 FOorviF—-HEEH

HER2BUIBE O RICE TSz 2T v F
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F—EMHEH (tyrosine kinase inhibitors : TKIs)
PHEREICSH S FNF =T O LS BHERY
HERZDTKITdH HHKI-272 (neratinib) &1 /1
HIRERO B 20004E D ASCOTHRE ST 3,
Neratinibid Fe/ MR BT L H R
ENTwa, I IMICHERIZHER2 TKI, pan-HER
TKI, HERZ/VEGF TKIz &3 F ¥ L2TKIZHE
BRICH 5. -

BbUIC )

HERZFFHFREEICBIT A b 5 A Y X< Tihig
DFRNE, HFEDF MR O MRS HIREED
WEIIRTDOWARERBIITH B, BT 5
FIAY X THERICHAT B F— 5 DERE» L, iE
Y+ OB HROMRIT X ) BILER 2 BIRT 2
ZENERTH S &, (LSRER & OBEE TRHE
DERBROENDB I Ly, MOSTFEMREED
ERBERICOEEEEI OB ST E T AMAND
VARCR-F (Wl

G, ETHRBIECH L TH IR s NS
ANF T, HER2EWH B EDD 4 —5y MIxt
L, HREHROAE SFFUY ¥ &+ —EREE L
AL HERARFICEI A7 S u—F )R TH D
ERBOMILR PSRV AT TTHEHERZEME
FIENDRBE I LD, NOWEBERL NI AV X<
7 MERAEREZ LMo 5 TEREREN & b
MOTRENE, BRERYSERTFHEmoBHE
%, MOBEEA~DIGANEBERSBRERS oD
HN, SoLHEOMBEOHLEIHESNS.
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Anti-angiogenic therapy in breast cancer
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EﬂE?ﬁQ HUMEHERDE, ~NIXI T (FPIRF )

o IS

MAHE RO EE(L, B, Btk
FEIFRBEERET s —EHOEGTHSE, BE
D MEFRTRDEFERI T ELETICL
DI XN, RAARYL ZAPBFELATHDS,
FERS IS BT E DTIFIZ 1970 ERE D P LU -
V£, B, OBESEEIC L BN
R SRA DS D, BHINE D S BN - (0B
& 5 BRI TR B DFEE A T FULBSE T
B I EDURENT, 1980 ERICITMEH £ HEW
BREOFERTF L 45 I EBTFHEES N, 1990 &
AR 2 FLME N EFUR LR 2 o 7 RIE S
FRIFRIC X ZEBABNNEEE DRI H
N X Hichot B DEHEBEICEVTHE
MENHEALMY L FHREF LR D 2 LS
INBLERC, FAsoMEFEFEBRFICET
BETR OGS, & IR EMERET (vascular
endothelial growth factor : VEGF) 2 B¢ 2 B 5f 48
Thi-?,

o VEGF& 2,8

VEGF & in vitro TIXAEMBOME 23] &4
ZL, BV -LTRmEEE, ) L oEEE,
MEEBIETTER FH T 3, HUVEC W BIT 2

7R b= ARRPERHROMRE, AERMERO
WA, WHEME? S O MBRK TS plasminogen
activator %° tissue factor 72 &' B « MBS EHH
DEE, MREESFOREMREL~OHREY
ZE¥bLAHLNL, VEGF i, BHMHAEONEME
RIS 0L - SMLic b BEETH S, & MY
I HLER O FE R e 5 R R A FRE 8, %
BRI OS2 S EE AN T» S,

t M FLE D xenograft model % FV>7 VEGF Dk
FIFH - ZEMBER TR, MRZBMEL 2A
5 VEGF & ¥BIMG < 5 & OB
TR Sk vy, BEBEEHIEI RS L
7-BZ VEGF RH % 1 L T iEE o A s
BEIS Lo, IO ELY, VEGF s
DIEPED T RO MBEHF LI EETH B LEA
LB,

VEGF i3 & A & DB O EEMNEEE 2
BL, b MNEBAROFKBEIILE RIS H
KL, BERELELE Y, < DEEIcEVT,
VEGF ORBFIERFOM/ I MBEFHELEELCE
D, VEGF i1 X £ X 2 MEFLHHHRF DD
TYH, EKEELRTFEEZ SN TS, VEGF
RAEAXRTH 3B Flt-1/VEGFR-1, Flk-1/KDR/
VEGFR2 ib)fh@ﬂﬁ‘“‘w&ﬁﬁ’fﬁiﬁig’b&bfﬁ
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¢, VEGF & LIZUISLEET 5
BBV, MEFHE, VEGF REI3 ¥4
KT L L COBEMS CHME SN, LB IAnE
HERED L ONREBZ N TEL. '

- XY T
AR REOV LS TH BRI e 7
(Bevacizumab, 7/SAF ¥ )ik, MEHERFT
$5 VEGF T sk M{beE/ 70 —F L5
VifkTth 3, N XeTRBEEDF A =—X
NLRY - G TEE 3N L BIETFE
A Mee/, 7 r—F AT Igel BT
5, 7L—LT—08EEIZe FRET, VEGF
HET B MR R v Y AERTH B,

Aoty Aw 7l b VEGF LEBRAjcEeT

BT X2k, VEGF &L MEN KM LIz #HL
T 5 VEGF B ENDHAEHET 3. N3y
A= 7k VEGF Ot 2 HET3 2810 %

b, g coNEFE2 I L IEEOMTE %
BT 3, 27, _/30 Re 722018 @ “normali-
zation (GIEHL)” fEFHH 2 L &3, VEGF &
(2K DBEHE SN FBIER WE 12 (08B 8 T
HIEL T d, <~y Ao 7imEs Egky

HIEICkD, JUEL MEEEELET &,
Mgl L 2 MEE 4 ML, BROIE
fL#s X CHIEE A2 BNk EEN S L
Eiond,

2004 7 A ) A FDA(? A ) A A REESR
RO iR ARy X2 7 2 W G IE R O RiEE
ELTHRRL, £/-3—n v SERELR D 2005 F
WIS AR L A, [TATIE 2007 4 4 HICETT
BRSNS - HIER A N RIIEEPB LN TV B,

RN R 7S FENEL L Tl s
WHEMHERTH D, IEES L, B
DO S TREN L, BIFFHSERIRHMTSH

ZEMF Iy, BREERD 51, EIEIC
TSSO 5N B 2 L, B L RN
WicEnd s I b, i, BEALSERSTLD
BB SR o T b, A3y X Pk
HER2 » B AN v ZAKDTBIEMIZ L &
TRIRGEFFTE S, MEDERTHRETLE L TMh
WH AR OME - BAYIAER IS H 2 i
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@ VEGF MIFEE% 12U ® k-ras  p53 R E3 £ &
FARTFPREEINTELY, 2OEHEEBEN
Tid7evs, B3R, VEGF ¥/ 9 4 7 L iR E it -
HEERORBEOBEMENEE SR TE ) B%KE

L)

BEELCEEFERELTA Y 72a—Yavy Py

Crar®, HEEdsesar be-LEELE

mE, S8R, EEEEE A0 EEMER DY
(OB i, v, B 72 &) & X ORaBEHm, 5 -
ML, & S FHHIRMm2ESpMEEh, —
EEREMAE, LHEEL L OMBERES L
PREZINT3

&&1\‘31??8:?1.&
ITERIE . BEAHs

2m5$~7/17%479/,?##v%%%
DEBEABEZWERIZ, ARV Y2 (2,500mg
m? day) BH L 90 X9 7 (15mg kg 3wl & D
fiF R 2 HLE S 5 88 DA R PR 3XBR (0 =462) A3 5 X
tiiz, BRI 9.1% vs. 19.8% &£ RN X< 7HEA
BLELTERLAVCHRET LAY, 754~

U=Zv KA b TH 5 EEELEFZHR (pro-
gression free survival : PFS) Tz 4.17 7 B vs.
486 AR EWEBI A SN Ao Y, 742, &%
FHEIOAN Y X 7B L 2851245
nihoiz,

BREffHhN T % RIBBON-2 KT, 7o X
FHA 7 ) RS OERIL R E NS X
TOHRFEOLEE LIRS NS,

2. ETTERIE ' 1st lineiBE

E2100 #BRI3 % MR AR (e 2 L 88 RGBSR ©
B, 7AVHEIBATERSBRAL L —L A
D, TAVARBBENABKFE 7L~ 7
(ECOG) #fli L 7-¥, RGBT £ 7138
BYEDOHIE ZWT S Ist line BB L L TEE 722
AENGI ThBI, A7) ¥ %20 (90mg m*
wk) &3 7 U F X R+ 3y X 7 (10 mg kg
Qw) RS IR X T B, BB 4 B
1H4 70 ELTEDY S 38E, 8B 70 9
FLADRELRZT, AN AT AHETLE
EHMLZVEBICST o, TEFMEAT
Ho7 PFS I8 7 ) ¥ Fw VBRIBEA 58 4 A
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Thooitd LT, A 114 AR
Fong = R0 0.60, p<0.001). 7272 L HIGHHT
EETHAEEHFHREICI LTI, "y 2=7
PERIBEOIE S 23 1.7 A BB o 10t HEHEIIC
EETIEAD-70267 A H vs. 252 A H)., EH
ik 23.4% vs. 48.0% L RNL X TR ERTH
BRI Ch 7.~ X2 THRELHIB VLT
EREEOS» ok 7L —F 34 oFEFRIZ
MEERCE, i, BIRMESARIE B X U
THH, INETORFICEITBEE & EIFF
D TH -7, HEEED -We LTHARC
BT AHRBEHRICHES ) F e ko RE
fLasdhiF s T s, 20 E2100 DfEHEE L LIS
Z—o oy ATIE 2007 A3z, ERT AU
FDA {3 2008 ££i2, HER2 BIEORKHESSE A
BT B HREEL LTy A= 7%, A7 YF
¥4 & ORISR CTRINAE L /-,

7 IERIERLLS 736 BC R L, 1st line AER L
LTFRes L1 (100mg m* 3w) & 7 7 & R
LEELLF, 79 RE 2418, FxosFxean
&Ry w7 75mg kg 3w HEEIT, 75
mg fRSH 248 H), FedFLl ANy =
7 15mg’kg/Sw HE5 (LT, 15mg REE:
247 1) 9 3 B, E(ERLEER(Z XD HER
Fans® FEIFEEE 3 PFS, BIJCEVIHEE
Hiz &4 FHM, REshiEl, #0E £93
WE L UERETHS, FedyxLLid3llL
QH A 2N, AN AT LTI RIFIEITLE,
REOMBE I HEFRICLZ2HEE TR
BE L7, PRSIy X2 7 76mg BEvs. 77
2 REE(ONF — FH 2079, 95%CT: 0.63~0.98,
$=0.0318), BLUNNL X+ 7 15mg # vs. 7
5 2 REE( - Pk 072, 95%CI: 0.57~0.90,
p=0.0099) L LIZI_NL AT THMRHFTH-
Fo, ERBHRIE, 77 FEE 444%, 75mg ¥
55.2%, 15mg B 63.1% TH O, L L2 7EH
THEIIBEFTH 7, JL—F3ULE0BESH
R13, FEEEFFREKRD LS oS LA 2 HT
PR X2 THBETS(EI SN T
25, EESALHIRMEERELZ G IFILE
2L, ERREEETOREEE IS X
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T ORI K O BT, R RO T 2
W%, 2ofEE 42 & o ek atholiiu L
H o h o,

RIBBON-1 i§%id HER-2 B&tE o fa 1 FLAHIE
#F 1,237 W RRE L, Istline k& LTy
B+ Ry X TEREHHBEE, LRk 7
F 2 RIRGEE O RS R I U MR (b LT
BIHRABTH 27, THAMIEE I, MOE LT
WARY, BICROVERMRIA (220, JSEIHART, b
FRIHEANE, BAAHIR, QOL B X UOHFHHETH
3. ApEE RO T Y R GO
EREL, 7o b 294 7 0 v E R Gl g
Wy REH, HRey vk EOPFREE
HASEI X 4TV B, RIBBON-1 3RERCIZDRHIL
SIS T H B o, HERLERLE ORI
B L TL RSB,

Z DA MO19391 SER T, ] FEPREFLIEC
NGB Istline ML LT, &3 ¥ v RHEREAN
N X TOEMBELSER EN TV S,

3. HER2BMFLIE

HERERIEIC B Tid VEGK & HER2 A7 x
ARD VO R F— 78 ESHILTEY, HERZ My
Bz HL 7 AV Re 7Ly =70
Mk 2HEGESHEEINTLS,

HETHE R HER2 BHEHAMICK T % phase T 1
HERAH X ATV B phase I Tid 9 Hilrb 5 Bl
EMEEDTED, OB 1P AVXT
TREEEGITH o7, phase I T P 7 AV A= 7
(2mg kg w) & ~_ove X7 7(10 mg kg 2wk) JFHI
RIEIZ B L TEYER 54% TH o 37 ¥k 1
{#12 grade 4 DLEEABE XN T Y,

B 410 FloETTH % HER2 B FIE % N &
(el TR B WS M AHAAER, AVEREL itSEns
Th#Tisa, 3 A Y X2 7(6mgkg/ 3wk)+
F 4 %2l (100 mg m? 3wk)IRH#HD, /3 X
27 (15mg kg 3wk)H 2 iE 77 RO 2
pEASERA &, TEIFMIEHE L PFS TH 5.

£/ ECOG BT YH, 490 % MRICENH
REZ, F1105 ARREf ST v %, KRBT M F

AYRR T+ 8 F )L+ -HLRTIF
BREIIARRY A2 TH s T T REHML
PEE L UEEEHET 5,
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4, KRILVECZEGBIEILE

VEGF OB iZ, RV 4 7 iiBLTLER
NEVORELZIHIEPFSNTOS, £,
ABICBVWTIHI A b oy v 2456 (ER) RER
& VEGF EBLcHEsSE ST ), WEH
£ LU VEGF BB LA by L ERICL Y
TQRAP—7HARLIE, '

Toey—YHEHL FrY— L ERNL R
7 (15 mg/kg/3wk) D PFAE DTHABRICB W TE
SHE %, 72V ANR3E7 49 b 8% EHRER
N9 43 Blk 1 BUIC grade 4 DIEF R U Y AW
KERRD 70, HFEIHAHMANTH -7 BE
R E U RERBIARSEILE 360 Fl2 W RICE
AL EHRE DHRR, C40503 HEnsfThbh
T3, ARBTE7r Y —EHREMSD B
GEXL T L VIBBIIRNL AT HEWIET S
2 ROMAI KR E N5,

W PINUN, FE PV AR

B U 7o SRR A o X T B R BB T
Ry R F BB L CEsEom &
#RTLOO, PFS B L U2 FABOKE I
EERDF, —H, lstline BEICBVWTIE, %
 DEERABRTO TEFMERTH 5 PFS D
EHRAHR LTS, MEEKDERTIED S,
VEGF 2B 0B 7' 10+ A D HEHREOME
FECEOTEL Y EELREzETRLEL 0N
T3, FEEREAO LS T TichofiiEE
Hicikpit 2 657 2540, BEEOS IREIIC
BT, MAEHLIE VEGF DA% 5T bFGF
TGF-B 7 Mo X 5 L BILIc A 572
&, 1 VEGF RO &R TIIBFRSI SR &
LUHEEMNEZoND, Lo TR X7 7K
B Gl 5 Baso BRI BT, 208
HAHEEIN D,

ECOG @ E2104 #¥Eld HER2 Fatt# o w7
35 v LR TH Y, dose dense AC-+37
U ERLALERNS X2 T DOHEAREOREIEL
Dt TG SN, FEHEEANE L T
Z)l()).

1 & Z ECOG 1, MIELL _HERE M
T, E5103 xR LT 5, ER &fEH 2 iz
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B R 7 ER Batk, HER2 &t 4,950 Mla

REL, ACA:60mg m% C:600mg m?)4 ¥4

TN+ 79 9% {(80mg m® wk)12 4 7
Mz, 75 EHBERNY X2 7 (15mg m?)
2HET 3.

" BEATRICE #8812 2,530 flD b U 724 F 4
THBENRE L, 7Y a2y MBESERE
AR AR TOHRAOEEL HERN T3

FA T a8y MIBRICB LTI, BERINVE
ROBFBLANMORAOHBERLHFEIN
5, INETILV2hDRAL A2 P2 Ak
FATC AN FEREPBREINTHE, 200D
Lok LTHEHIBICRT 304 vy PR
BT, TFI 7242 v+ FeyFeican
AT ERBERT LI IEEREOET
VRER S NTE D KELY,

FAEEERAR E L T2, HERZ BHEFEEA
¥ T % NSABP40 b T3, 1,200 A%
WRETHEMEACELIERBETHY, F494
IADFEY XL {(100mg m* 3wk), Fe¥¥
£ (75 mgm? 3wk)+ B RS & ¥ (1,750 mg
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AVEREL HER2 BB T EFEM phaselll 410 |1st line Fe&xL, bSAVvZeT
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SNTws, R, FOHRARE L CEITERA
Biox LAy Er ko LB (A6181107)
BhHRLFE L O R (A181099) HiTF
NTEH, REPFI B,
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Objective: The primary objective of this study was to verify whether breast cancer patients
aged <35 at diagnosis have poorer prognoses than those aged 35-39, in other words, to
identify the prognostic value of age in younger premenopausal patients under 40 years old.
The secondary objective was to assess prognostic factors specific for younger premenopau-
sal patients.

Methods: We identified 242 consecutive patients who were diagnosed with stage I-IlI breast
cancer before the age of 40 and underwent surgery between 1990 and 2004. We compared
disease-free survival and overall survival in patients aged <35 years and those aged 35-39
years, and evaluated clinicopathological factors associated with disease-free survival or
overall survival in each age group and in all patients under the age of 40.

Results: Ninety-nine (41%) patients were younger than 35 years and 143 (59%) were
between 35 and 39 years. No significant difference in disease-free survival or overall survival
was found between the two groups. In our cohort of patients under the age of 40, the inde-
pendent factors associated with poor disease-free survival and overall survival included posi-
tive axillary lymph nodes and triple-negative status, but not age at diagnosis. Adverse
prognostic factors also did not differ considerably between the two age groups.
Conclusions: Age at diagnosis was not an independent prognostic factor in our study.
Our findings suggest that other clinicopathological features rather than age should be used
to determine individualized treatment courses for breast cancer patients younger than
40 years.

Key words: breast cancer — young — disease-free survival — overall survival

INTRODUCTION

Many studies have reported that younger women with
primary breast cancer have poorer prognoses than older
women. The St Gallen international expert consensus reports
from 1998 to 2007 concluded the age of <35 years was a
high-risk factor for relapse in node-negative breast cancer
patients and recommended adjuvant chemotherapy for most
young women with breast cancer (1-5). However, the
decision regarding chemotherapy in young patients must be
made after taking into consideration not only the risk of
relapse but also the age-specific problems caused by

chemotherapy such as infertility, bone loss and changes in
sexual function and appearance.

The cutoff value for classifying a patient as ‘young’ varies
among studies and it is unclear whether the age of <35
years at diagnosis was an appropriate threshold to identify
patients with primary breast cancer at high risk of relapse. It
also remains to be determined whether Japanese patients
aged <35 years at diagnosis have poorer prognoses since
there have been few reports focusing on young Japanese
women with breast cancer.

Prognostic factors in younger patients with primary breast
cancer have been recently identified, but are not yet well
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understood. A recent study showed that gene expression
profile was a powerful predictor of disease outcome in young
patients with breast cancer, but age was not an independent
prognostic factor (6).

Gene expression profiling has identified intrinsic breast
cancer subtypes that predict distinct clinical outcomes (7,8).
In particular, triple-negative breast cancer, defined by the
lack of expression of estrogen receptor (ER), progesterone
receptor (PgR) and human epidermal growth factor receptor
2 (HER2), is known to be a subtype associated with poor
clinical outcome. A high prevalence of triple-negative breast
cancer has been reported to contribute to the poor prognosis
of young African American women with breast cancer (9).

The primary objective of this study was to verify whether
breast cancer patients aged <35 at diagnosis have poorer
prognoses than those aged 35—39, in other words, to identify
the prognostic value of age in younger premenopausal
patients under 40 years old. The secondary objective was to
assess the prognostic factors specific for younger premeno-
pausal patients.

PATIENTS AND METHODS
PATIENTS AND TREATMENT

From the database of the National Cancer Center Hospital,
Tokyo, Japan, we identified consecutive patients who were
diagnosed with breast cancer before the age of 40 years and
underwent surgery between January 1990 and December
2004. Only patients with stage I—III disease who underwent
definitive surgery were included. Patients who had under-
gone preoperative adjuvant therapy or had excisional biopsy
in a local clinic were also excluded because it is difficult to
determine pathological factors influencing prognoses.

The complete medical records of patients enrolled in the
study were reviewed. Information derived from the database
and medical records included clinical and histological vari-
ables such as age; family history; pT (primary tumor) and
pN (regional lymph node) status; histological type; histologi-
cal grade; peritumoral vessel invasion (PVI) [including lym-
phatic vessel invasion (LVI1) and blood vessel invasion
(BVD)]; ER, PgR and HER2; tumor subtype stratified by
hormone receptor (HR) and HER2 status; operative pro-
cedure; radiation therapy; adjuvant systemic therapy (che-
motherapy and endocrine therapy).

Familial breast cancer (that does not fit hereditary breast
cancer definition) was defined as breast cancer with a family
history of one or more first- or second-degree relatives with
breast cancer prior to or at the time of the patient’s initial
diagnosis (10,11). In all cases, pT and pN status were
assessed according to the UICC TNM classification (6th
edition) (12). Histological grade was evaluated according to
Elston and Ellis (13). ER and PgR expression were deter-
mined by enzyme immunoassay or immunohistochemistry
(IHC) (threshold for positivity: staining in more than 10% of
tumor cells) (14). The definition of HER2 positive was a

Jpn J Clin Oncol 2011;41(2) 181

score 3+ by IHC (uniform, intense membrane staining in
more than 10% of invasive cancer cells) and/or a 2.0 or
higher of HER2/CEP17 (centromere probe chromosome 17)
ratio by fluorescence in situ hybridization (15). On the basis
of the expression profile of HR and HER2, all tumors were
categorized into one of the four subtypes: HR+HER2 —,
HR+HER2+, HR-HER24, HR—-HER2- (triple-
negative). HR-positive status (HR+) was defined as ER and/
or PgR positivity, and HR-negative status (HR—) was
defined as ER and PgR negativity. PVI was determined by
the presence of tumor emboli within peritumoral endothelial-
lined spaces and was assessed on hematoxylin and eosin-
stained slides by making a distinction between lymphatic
and blood vessels. LVI was graded as absent, focal to mod-
erate (one to five foci of tumor thrombi in all the tumor
specimens examined) or extensive (more than five foci of
tumor thrombi in all the tumor specimens examined) (16).
BVI was classified as either absent or present.

All patients received clinically necessary local treatment
(breast-conserving surgery or mastectomy) in addition to
sentinel node biopsy or complete axillary dissection.
Postoperative breast irradiation was indicated for all patients
who underwent breast-conserving surgery. After 1999,
patients with pT3 presentation who had undergone mastect-
omy received postoperative radiation to the chest wall.
Patients with four or more metastatic axillary lymph nodes
received postoperative radiation to the axillary and supracla-
vicular regions. Adjuvant chemotherapy was followed by
radiotherapy for all indicated patients. The adjuvant che-
motherapy regimen widely used prior to 1993 comprised
doxorubicin, cyclophosphamide (AC), methotrexate and 5-
fluorouracil. After 1993, patients generally received four
cycles of intravenous doxorubicin and AC. After 1999, high-
risk patients received AC followed by taxane (docetaxel or
paclitaxel). For women with endocrine-responsive disease
aged <40 years, adjuvant endocrine therapy was indicated,
such as tamoxifen for 2—5 years or the combination of
tamoxifen for 5 years plus gonadotropin-releasing hormone
analogues for at least 2 years. Patients who received adjuvant
chemotherapy for endocrine-responsive disease were treated
with tamoxifen immediately after the completion of
chemotherapy.

Patients were followed up every 3—6 months during the
first 5 years and every 6—12 months from 5 to 10 years. In
addition to physical examination, annual mammography
with or without breast ultrasound was performed for 10
years. Blood tests including two tumor markers (carcinoem-
bryonic antigen and cancer antigen 15-3), chest X-ray,
abdominal ultrasonography and bone scintigraphy were per-
formed when the patients complained of any symptoms and/
or tumor recurrence was suspected.

The study was conducted with support from the Health
and Science Grants for Clinical Research in Cancer, as part
of the investigations directed by the Ministry of Health,
Labor and Welfare of Japan. The data on which the study
was based were obtained in the course of daily clinical
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182 Young Japanese women with breast cancer

practice and no additional burdens were imposed on patients.
Hence, ethical approval was not required.

StaTISTICAL METHODS

The x? test (Pearson statistic) was used to determine the
differences in clinical and pathological factors between two
groups of patients. A P value of <0.01 was considered stat-
istically significant.

The follow-up duration was calculated as the length of
time between the date of diagnosis and the date of death or
last contact. Disease-free survival (DFS) was defined as the
time from surgical resection to the first of any of the follow-
ing events: locoregional relapse, distant relapse, second
primary breast cancer, any second (non-breast) malignancy
or death from any cause. Locoregional relapse was defined
as the reappearance of cancer in the ipsilateral breast, chest
wall or regional lymph nodes. We classified distant relapse
into two categories depending on metastatic sites: non-
visceral (soft-tissue and/or bone) or visceral (including lung,
liver, brain and other organs). Overall survival (OS) was
defined as the time from surgical resection to death due to
any cause, regardless of recurrence. DFS and OS curves
were drawn by the Kaplan—Meier method and were com-
pared among patient subsets using the log-rank test.

In univariate analyses, the following prognostic factors
were evaluated for their potential associations with DFS
and OS: age at the time of diagnosis, familial breast cancer,
pT, pN, histological type, histological grade, LVI, BVI,
tumor subtype stratified by HR and HER?2 status, operative
procedure, administration of radiation therapy and adjuvant
systemic therapy. ER, PgR and HER2 were excluded from
the prognostic analyses for DFS and OS because these
factors are closely related to tumor subtype. Multivariate
analysis of potential prognostic factors was performed to
generate a Cox proportional hazards model. Multivariate
models were created using age at diagnosis and other vari-
ables that showed significant association (P < 0.01) with
DFS or OS on univariate analysis. All tests were two-tailed,
with P < 0.01 being taken as an indicator of statistical
significance. The statistical software SPSS version 12.0
(SPSS, Inc., Chicago, IL, USA) was used for all statistical
analyses.

RESULTS
PATIENT CHARACTERISTICS

Out of a total of 3944 patients who underwent surgery at the
National Cancer Center Hospital, Tokyo, Japan, between
January 1990 and December 2004, 242 patients were eligible
for this study. Of which 99 (41.0%) were aged <35 years at
diagnosis, and 143 (59.0%) were aged between 35 and 39
years (Table 1). The median age at diagnosis was 36 years
(range 22—39 years). The distribution of various clinico-
pathological factors did not differ significantly between the

two age groups. PgR positivity was observed in a higher per-
centage of patients aged 35—39 years than in those aged
<35 years, but the proportion of patients falling into each of
these four tumor subtypes did not differ significantly
between the two groups. Sixty-nine percent of the 242
patients were classified as HR+HER2—, 10.3% were
HR+HER2+, 5.8% were HR—HER2+ and 14.9% were
HR —HER2 — (triple-negative).

During a median follow-up of 80 months (range 5—186
months), 86 patients (35.5%) experienced DFS events
[second primary breast cancer 3.7%; locoregional relapse
7.4%; distant relapse 24.4% (non-visceral 8.7%:; visceral
15.7%)] and 51 patients (21.1%) died. No significant differ-
ence was found in DFS and OS between patients aged <35
years and those aged 35—39 years (Fig. 1). We did not also
find a significant difference in frequency of occurrence of
various DFS events between the two age groups (Table 1).

UNIVARIATE ANALYSES

For breast cancer patients under 40 years old, univariate ana-
lyses showed that significant adverse factors associated with
both DFS and OS included higher T stage (pT3—4), positive
lymph nodes (pN1-3), grade 3, extensive LVI, BVI, triple-
negative status and adjuvant chemotherapy (Tables 2 and 3).
With regard to adjuvant chemotherapy, patients who were
treated with chemotherapy had significantly worse DFS and
OS. No significant difference in survival was observed
between the familial breast cancer group and the non-
familial group.

MULTIVARIATE ANALYSES

For all patients under the age of 40, multivariate analyses
identified positive axillary lymph nodes (pN1—pN3) and
triple-negative status as independent factors associated with
poor DFS and OS (Tables 2 and 3, and Fig. 2). Age, rep-
resented as either a categorical or a continuous variable, was
not an independent prognostic factor in multivariate ana-
lyses. The independent factors negatively influencing DFS
included pN1 (hazard ratio 3.69, 95% CI 1.61—8.47), pN2—
pN3 (hazard ratio 6.55, 95% CI 2.72—15.75) and triple-
negative status (hazard ratio 2.45, 95% CI 1.37—4.36). The
independent adverse factors affecting OS included pN1
(hazard ratio 6.00, 95% CI 1.77—20.35), pN2—pN3 (hazard
ratio 7.95, 95% CI 2.31-27.37), the presence of BVI
(hazard ratio 2.88, 95% CI 1.35—6.13) and triple-negative
status (hazard ratio 4.25, 95% C1 2.08—8.72).

For patients aged <35, multivariate analyses indicated
that positive axillary lymph nodes (pN1—pN3) and triple-
negative status were the independent factors associated
with poor DFS and OS (Table 4). For those aged 35—39,
triple-negative status was the only independent adverse prog-
nostic factor identified. Axillary lymph node status was not
found to be an independent factor, probably due to the
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