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Current Clinical Issues and Recent Trends in Hereditary Breast and Ovarian Cancer in Japan—Genetic Testing for
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of Clinical Genetic Oncology, and **Breast Oncology Center, Cancer Institute Hospital, **Dept. of Pathology, The Cancer
Institute, **Dept. of Gynecology Oncology, Cancer Institute Hospital)

Summary

The recognition of hereditary breast and ovarian cancer (HBOC) is gradually spreading in Japan after a famous American
actress made it public that she underwent risk-reducing mastectomy (RRM) based on mutation of BRCAT.

HBOC is a cancer susceptibility syndrome involving breast, ovarian, or prostate cancers due to germline mutation of BRCA1
or BRCAZ2. Although the frequency is low, genomic rearrangement is also found in Japan; therefore, in addition to PCR-direct
sequencing, multiplex ligation-dependent probe amplification (MLPA) should be performed in genetic testing for HBOC.
Recently, candidate genes other than BRCA1/2, such as RAD51C, PALB2, and BRIP1, have been identified for hereditary
breast cancers. Variants of uncertain significance are seen in approximately 4-6% of all genetic testing reports for BRCA1/2.
ACMG recommends the use of the term “variant” in addition to a modifier such as pathogenic, benign, and so on, instead of
terms such as mutation or polymorphism. The incidence of ovarian cancer is not increased in women from breast cancer-only
families that test negative for BRCA1/2 mutations. Therefore, intensive gynecological surveillance may not be needed for
these clients.

Basic data such as penetrance and cumulative risks of HBOC in Japanese populations are insufficient for risk assessment in
genetic counseling. The Japanese HBOC consortium was established, and as one of the activities of the consortium, the
registration project will start to provide essential genetic information in clinical practice.

In Japan risk-reducing surgeries are, albeit gradually, increasingly being performed to potentially protect mutation carriers
against HBOC. Risk-reducing salpingo-oophorectomy (RRSO) is effective in the reduction of the incidence of breast cancer,
as well as of ovarian cancer. Furthermore, RRSO is associated with improved overall survival in BRCA1/2 mutation carriers.
RRM also reduces the risk of breast cancer by more than 90%, but the survival benefit remains unknown. Recently, contrala-
teral RRM has shown improved overall survival in a prospective analysis.

Pathological examination of resected surgical specimens from RRSO revealed that some serous ovarian carcinomas originat-
ed from fimbriae of the uterine tube, showing focal p53 overexpression (p53 signature) in the tubal epithelium. Therefore,
initial bilateral salpingectomy followed by a delayed oophorectomy may be a proposed alternative to RRSO, but there is no
prospective evidence on the efficacy of bilateral salpingectomy. Key words: Hereditary breast and ovarian cancer (HBOC),
BRCAT, BRCAZ2, The Japanese HBOC consortium, Risk-reducing mastectomy (RRM), Risk-reducing salpingo-oophorectomy
(RRSO), Corresponding author: Masami Arai, Department of Clinical Genetic Oncology, Cancer Institute Hospital, 3-8-31
Ariake, Koto-ku, Tokyo 135-8550, Japan
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2013 4F, SKRIEZCHEEDH & BRCAI BREHHTH Y,
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RRM) T B LTRELRTHEIC 72, &
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THIEB L OIPBIRE ORKIRIED 7 MEHH 255 4 3 4
(1.2%) OHEETHD 572, BRCAI/2BERRA LD
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BV, BEEOIME L D MRV ETD S B E v,
E BT RADSID DEEYD BRCAI/2IZEENR Db
RVFRRD 0.9% &IN5, FESE O ) A
631 LIFAZEMIRENIZ, —HFTIDOERIL, 3
IOV TIIBEERMN Y A7 D LERBIRO LN Hh o
72"

PALB2 b 78 HABORRERTTHY, IE
DREBEYH BEBD 0.6~3.9% DERMBEHETH S
EENTWwE, BROZ a3k FEIIZE Tk, PALB2IC
ZERNH B 154 FROERGME LM 311 BORINERHERE
BYZAZIE50MT14%, 10K T3HBTHo770 ZDOH
B A 7 I IFKEREA e WIERI Tid 70 MifF 2T 33%
THHOIZR LT, B—EIHEIZ2 ALES0®ET
WCHBICBEL TV EIE8% E LA LTS, Th
M OBIZHERRTA TAZ A NG EOERSKE W
E#zonn", $72BRCAl LEEREZD W
PALB2&H%2 32— FT5ER PALB2 %<7 R |JEA
L7-bZh, FAOWBSEIEEIRI)RITEE 2o
7zl wd P, Zofh, BRIPL &R EROEGEEEFE
DFERERYESLY, 72, BRCA2, PALB2, BRIPI
&, W7 LIVICHRINERZ AT %S & Fanconi EILD KK
bl N KL V-3

$72, ABORBEROAORRIZBWTIE, BRCAL/
2WCERDPED LN LTSI EBORE) 22 OEE
IO SN TW R WO T, intensive Z2IIEATA
WSOBEEHEVEEL LN,

4. Uncertain variant QB V) KLy

AR Y OB ETRE L BIEREORE S DHT
%o ZOBEBRFHBEOKRT, MWEHEIAH L un-
certain variant(s) (UV) #'% %o Nakamura & O T

FREZHRED 6.2%I2 UVs 2B 7% SETh
NEFTR2OLI) % UVs REERLTHBY, in vitro DK
BEMAT R KRN (variant & D D IRH DSFLIE % FIE
L, wild type @ HLiFHHINE & FIE L TV Wiz & var-
iant DEECHRBUWI ST X 2025 segrega-
tion study & 2 9) DOF—F OERIC L Y BERIF
RO ERICLBHERH B, DM TYI83C ITHEE
DEEHEELZITALNS Z &, CERIIEBRCT F X A
YTHY, BIZLoTRESNTVEENIZHET X/
MREMRTH D L, BWHOBHTHBOC HEELE R
RSB B Z & D DRNERDTRENE VO TE 2
MEEZTVE, ZOX) RIEFIFY A 7R % A
ZLTWAEEITIIER LTIl L v, &
AR ERBEE OMBFERRE RO RSN T
WHRT 5B &k D,

EEOBETFHREOHmME LT, KEAY -2
=R FAVIzeT LRI R Y, RIER L IEEHEM
WTOMAZEL LTOLZTORFIBHNE W ITEoTH
D, KREFRKREIE - 7/ 2%% (ACMG) O ER
DOFFIZE T LS A BT 4 ¥ Tl mutation %
polymorphism & V9 HEEIE WIS variant (28—
HTEERRBLCNEY, ZLTHAEDKITETEA Y
TV ERPEE B O variant # 58T 584 121%, patho-
genic, likely pathogenic, uncertain significance, likely be-
nign, benign DD DHFFNHENFR LT HIL T 5 2 &,
I FOBMWEWPHECT S E (72& 213 population
data, segregation data, functional data 7 &) 7 AR E
NTW3 (RIBEIZIE) .
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FEICRBEL Thiwvgs, 70 E TICABICHRET 2 A
7REDLSWHLEhEELDL (BRCAI BRBEHEZD
LR ) X 713 40T 12%, T0RT65% & 5)0
40 OB CTIHIICHEAL TR VDT, FEFEEZD
75 7T 100—12=88 (%) @ DTFHITVDB T &Ik
bo —J7, &1 30 FEMICHIMEICRAT 2 A 1d 65—
12=53 (%) @ THh b, LA > T, @/D=60.2%Td
D, 40 OB ECTIMITREL T T 70 MR
TOHAFDORE) Z 7 IZ5%RE LM TH SRV,

PO T DA ETIE, RKEWREWERE (familial ad-
enomatous polyposis: FAP) #xf% & LR Cc=%H

DEEE V7 — & UTREMAR Y K= A & —

DRI EN, 900 FARUEAEFEEINLT, FOFE, H
KAD FAP OIRRN IFBAIH S 21272 0, HEBK
WCEELZMBZ 4725 L7, HBOCIZBW T HA
HBOC a >y —3 7 AH 20124 10 BIZ38/2 L., DHE

128175 HBOC mEREZH LI L T, HBOC &%
BLOEZOREIH T HRROBERE Y AT & &t
HIlrHMELTWS (HHER: BAAFEETIR
SR PRTEEEER) . ORI E LT, bAEICE
7% HBOC ¥ — % X— A O, HBOC BEV A KT
A VRED T2 O, HBOC ORI e D 728 DIE3E
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X (FE &I/ EAF)
FLAE DBEALIE
TFEHDHE

JR B D 5 MR IE
FI3g A B
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Fgax b (k4 A

18

48.4 (43~59) %

PRERT: 8, PR 10
BRCAI:12, BRCAZ:6

BEE: 8, MENESE: 10

AR 17, WAL

HY:.17

HV:13

H0:15 (95 9 LA INERE)
BERE:10.9 H, FERESE 7.6 H
BIIE: 8 POD, fEHESR:5.5 POD
BANE: 908,379 4

MEREgE (FELIRR): 1,052,049 F

. FRAEIFHICHDRE

FBFEMNT (prophylactic surgery) 1, &TIZD A7
IR FEM (risk-reducing surgery) EHENB 2 &H%
Vo YA ZRIRFHITE GBS~ —h — X ABMT
BEERDLVESREORTLZLIZ50T, Eifid
LZHECEEERBEOMEZERSH D VITIRB & &
THABEZ T ETERTHLEND S,

Fh, INLHOFMAHE, RBEAIZZ> TwRW
TOHBEZHETH Y, TN E TRRSO DEMMEERTIFH
PegE T ICFE L AHUBR LSS, 90~110 FHEREZ
ELTWS (37,

1. VAV KRIBEEEYRRMT (RRSO)

INER IR IR RSELL, BRI LT 2D
FESEZLL TRV s, HESKT LERT
RRSO%#ZET A LIFMEEOY A7 S % 1T
BHTELBRKD—2EWREZ D, NCCN A A Fo4 ¥
TIZHAERIC I 35~40 BOMIZ RRSO #2175 2 & %
He3E LT a™, EB, RRSO IS & 0 HEHE, RO
) A7 EKIBIZEA L, A TR ORBRTIEINT—FIL
(HR) #%0.21 ¥ THA L, RRSO #AICHIET 23T
NHEBEFTHY, RRSOMHZ 20ET4.3%TH -
725,

AT, JRHEBOMGEIZ AERETH 5. 2
AUEHEINC B ) IR OBGBEF S T5 L ZE 2 6N T
X 7238, RRSO OYIBEARDHE 2> HIFERICT TIC in
situ OFBREDNGEL, AN LR ARIE
B LIVERD S BET 5 2 & 030 B R I o K &
7 o TWA T REMASER SN 2™, JIERO BRI R
PEIZ v AS, #AEKR LT focal 12 p 53 ANERZEIL T
V> % p 53 signature 2UERICED D (K2)¥, L
72H 5T, T L) BIREE RIS E PRI E SR
M (risk-reducing bilateral salpingectomy: RRBS) # 4G

HE pbh3

(FEANRREFIDINERE)
2 JIERIZERD b7z pb3 signature

ITERT, BREKZTBICTHRICINEZ YR 5
RBEBREEINTWBEY, 1272, BRCA ERBHEIB
THHIN AR 2 & L AZIIHER DY A 7 IR & B L
TWa I ERs, FEOFHIEDL TR TINERHRETIE
Wi Bbhd, RRBS DT HERBA L & ORI &5
DF—FEFRE R,

WEzD RRSO FEBl % 3 312 F & 72, JIEIE O R IKE
R HTHERADPZ NI EDS, FECIHEFOREEL D
WhHZEHNRRSO 2% —2DE Il o Tnh E
BEbhb,

2. VAVEHABYIRRE (RRM)

RRM ZFFEDO Y A7 % 0% L M S5 L v
BoOBRENH L, 72, RRMIZK Y, SBICEET S
ZEANDORERW) DER BT HELRDLNEY,
—7Ji, TNETRRM 22T TV AHDIT) AR
BN H B, ABICEMTFBREZEELTVE LW
AF = HFSTE D072, ThRbLIFIRIEL
T, FORETHERELIT o o6 L EFREIEDS
BT E, 100% 8% FIET 5 DI TR WO TR
KIRFNTH 92T Th s, T L THRE,
& SO RRM A ERFHRE2WELTWS LT 53k
EAHEHA 5N Do Metcalfe 513 BRCAI/2 ZE B
Tstage I $7-13 stage T OFIEEE 390 BBV T,
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Iedt, % RRM A3 (738 2 i
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RRM L2 2WCid-14
(WHetEd v )

TACSHEE

HR: 0.5 7L (ifgs)

LT BRI 3 20 H B
We HR:0.4 (UF
Tl T A e

(FHETE)

TRIFLES & YUk U721 181 44 & JBFLEE 2 YIBR L 72Tk &
DL R B AN ST CILiR Ls CRMBEIH 14.6
F)o TOMER, FND RRM 247 - 72HE T, 5N
88% T & - 7= DA L THM D A D LI T I 66% T
H otz MO RRM IEFURC X 25610 A 7 % 48% I,
Az (HR:0.52)%, /2, 49 v ¥ DLk
9ECI1E, 583 DI E IS LI BB H & BT
SO RRM % 524 F 728 242 44 & — A 5 v 2% L
8 L 720F98 U, RS ALERS I 11 4 007 o 1 —
7oy TR, RO IL RRM BT BACHIf &
(2% vs 19%), F 72T ROWARHE S & 5 e (HR:
0.49%s —J5, FLIED Il RRM 12 LTI AL

FHEFE DR R 2 R TG R ASLND Y, Zh
kB &, Willo RRM % %1572 76 44 & RRM % %\ 72
Mo 7z 63 K ORI & AT TE Y, RRM ¥ T
2.9 SEOBE NI O IENE % 29, JERRM BT
3. 0EDHEMM TP HAMEIAEL 1 ?;%J’}FEL L
TWAY, AFROYHEICH LTI P LT—F D
TEALELEEZ Bb,

RRM, RRSO OAHMEIZOWTE LT LD,

LARENZ B S HBOC B O HE & il @1?))['7%3*
Rizo bbbt HBOC OHEBER T IR 722 A1
BEGHEREF N 2 — A 5 Y A% & ti)‘ﬂ%~
DFWETHo7zo LA LI, HBOC OBEIT L 5 %L
BEZLLZORBEPEAMNIMYME L I Ik TE
720 BUIEOBEEMAH &) 52 shizflfo»T, F
RO THLIMOBBEREL S HIEERESZ
X, btbhoIicieon-EETH 5,

W BIEFREICBIT A3 7 2 D ACMG O #EAL
A FTA VOV THRERERZREL & TLE
BMRFEFATBEESY - THESARE RIBREHIRIHE
HEBRLEFES.
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