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1. B R L RFEAREL

1.1 BRCA1/2, PALB2, ¥ X U'% 0Bl SAICEES T 3 EEER &M AREEER

—MEAD DL DADRAFIEDETEY A7 1313% (QANICTAN) TH D, REEDOE VAP ABZEERL T (B
T, [Fx V7] 2R oL RRECHMEE hoz ATk, EFHEY 22713 ADICH~RT 4~5 55
Kb, bR TLCHMONT WV ZADARZIEEZT 12 BRCA1 53X U BRCA2 TH Y, A2AEEOE
TEAMEREDOR) 2~6%. —M A D 0.4~0.7%725 BRCA1/2 DIRHFH TH % 15, BRCA1/2 & GPV /1, FABA
FPIRIET BLENEY X 2 DPHEE69~T2% TH S C &5, REEDE E T T3, 8 PALB2, CDH1, PTEN,
and TP53,970 7z & D Z D D G ER D BEISEFL LA (GPV) 13, ABARKD DT D 0.6% % 5 I1EE
T ABAEERE o TR n—ED 0.16% ICRD HND 1,

PALB2, “partner and localizer of BRCA2,” 1. 2007 fEICHL S AJSEZ MBI T & L THID THRA X 1113, 2014
BT BEAITIC X - T DRSS & SICRIH X 4172 14, 2020 4F, 524 @ PALB2 R 2 MR & L 7 KB 2
— MFZEIc X 0, KD EEILSA Y X 7 OHEENEDS 53% (95%(SHHIX M 44~63%) Tkt s, Hikics
F A, BEEDS A~ D IR D HERE X 7z 15, BRCA1/2 12T, PALB2 (3 3 % H ICHHE O &\ EiRiE R
DIDBAEZEBBIETTH Y, RFDBAD 0.5%BICED LS 1, PALB2 fRIAE TILBA L2 I 256, FF
KT R b ar v ZEEREE (ER-) oBFICEW T, MFE2AD Y 2 7 3@\ 7- o BUE T FArRE 1l
FUEVIERM (RRM) OEMEAMET XN 25 X 5 i1ckh o> T2 16, HERO PALB2 RIAE TH 2 Lclhicht LT,
KIEHE. fFli, BERMEZERICANTZ RRMICBIT 23HEZT ) & 28U TH Y . FFICHLA A O FKIEIE S
WX, ETEY A7 OHEEMEDRA T6%ICE TERAT 2NN S 2720, XV EEICHT 2 4E2DH
% 15,

CDH1EIE T O A4S R AR IR A R IE, E- K~V v ORRERE 25 2l L, % ofH, #MlamiEs ok
EB X UEBERICO %285 17, CDH1 IEEIHIEE T OMRERAE R T, BT AT SA B X HER
HNEEASAEGEREBEL T2, 2o DEEFEmO CEnTd Y INEEABALEFD 5> B, CDH1
ICHERETE AR (GPV) 23 28#F 13D T2 04%ICFT &7\ 18, LA L, CDH1 B GPV IZEKAFEE K
ETDOTHY, EECETIBELRADRIEY X7 2833~42%ThHh 5 b, 18~40DORIC Y X 7 K%
Hiv e L7-2BUIRMo EAMET s 19, LKHERRFICE T 2/NELBAD Y X7 1% 39~61% DHiH i< H
h 2021 G Y R ZBICH L TIRABAREZ R S, FREOERITIX RRM b RETE 3 22,

ZDfhD 2 D DOFY IR BRI ARERRE L LT, EEIHER T TPE3ICEB T 2 X v X 7 HEM A LU I 2 ¢
VAR GPV ICEKT 2 Y — - 77 v XA =JEMGER. B X CHEEISLHEE T PTEN 5172 GPV ICER T 24 ¥
T VIR T o5, SO OBIBETICH T AR IZ. AABADY X7 % 40~60%~LEL L LA
X, ~HOMIETIZIZDY X272 80%ICHET LT EBNHEINT WD B2, 777 VEFERICE T 2 ]
7 RRM 220\ Ti, ROENZAEHI S ) —XClEEh T3 5, Lo L, KEEZAAZES (NCD) o [
— 7T RIERDBARENE] KX BRIEDT —&ick b &, TP53 ZREHED 5 b, BAEZRIEL -
HD 65%, BRIEL TR WEED 185%2%, VA Z{KEEZ HME LTl £ 72 12 il o G B - 50 ) Bl
(RRM) #ZF Tz LML ICR o726,
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1.2 BRCA12 R REF ic B} 3 ) R 7{EB BN O EUIBRM 0B EEZ RIT T ET v R

il RRM & #EBBR oG % i L 290 o a2 & — MR Cid. Tz &R L 72 BRCA1/2 1£A%E (EAER
FH) ICBWT, HNY 2728 90~95% KT L7z 2 & AWM I T3 2729, Z DB OFIA W X X HTic
L0, Wl RRM JEfTHIC Y 2 27 BREINICTR T L, AR Y A7 0380 1~3% £ T35 Z & 23, 72
AELIC X o> THEMFF LTS 303 | F7- 0 —REMENRE L2 EHMRHIETIZ. BRCA1/2 fRAE THA
RRIEL TR WEDR, FBEZ L KL T RRM 2% F 72354, LA QFHRIER MK & BSlE T T
W3, 2019 4E, F 7 v X DEEIERLDSA - BIE A A 2k — + (HEBON) 1T X 2 ¥t < i3, mifll RRM %52
F7- 1,128 A® BRCA1/2 fRIKF IC B 1F 2 10 FRI DL ARIER L 0.7% TH o 72 DIt L, #E@EBI% 2 ER L
721,729 NDORRZ TIZ 23.8%TH o722 L MG I N5, 72, ZDHHTIZ. BRCATRAFH IC 31T 2 il
GREL - ONEUIBRAT (RRM) (CBH#E S 2 ARG O IREEZ R L 29Il o5t o —DoTh b ), HEEAM L L
T, BRCA2 fRRE Tl Z DRIENEI I N d o7, TNOLDTF—XE2RAET 2L, BEEOE W GPV R
FEEBICH LT [RRM OFBRFLICOWTELEY | LI H A F 74 volERFHORIL oTwb (FiE
ZhL £1-2) o LA L. RRMOE[HFEICO W THICHEMZAERSREI ATl S {fFTh 2 7,

1.3 U X 2 (EWE EIBRATIC N 3 8 (T B Lk BRI %2 7 7' — F

BIfE. RRM (FLBEVIRRI) %220 2 & & 2@ IR L 2 LtEicid, w202 0@ R H 2, 2B VIBRMN £ 7213
HATFLE VIR 2. FUBRARAR I x . FLBAE - FUIRIE O % & O IR HIPE 0 B 2 VIR 2 . (R 72 2L VI Bl
DFETH 5, SHFEVIRMIE, FIBEO KK %G L FHARAEZEEICT 222 HNE LTEY,
EEED R RRM 2 %23 % BRCAT2 fRIFIFIC L 5T, KA L L CFMi0@ERE D —~2LhoTw 2, KH
BEFLEYVIRM (SSM) 13, FLUE - FUwE AR L & bic, WIRCHEETE 2+~ C OIS % VI3 2 Tl
HTH Y. 2000 FAYTE, RN MAFELEYVIRGT (RRM) %% % BRCA1/2 fREFIC & o T, MEEH
CRERREE LRSI N 3837, 2 FUIRMTE 3820, SSM Tk, A v 77 v P RHFREREZHV
THEEE D 2010, 320 ICE K ORERENEZRS N D, SSM #icik, % oA, LaioFLIEFLIRE &1k
DI AIE T 5 /0 X RRHEAE 5 o

U EE@RSH 72 b oD, FLUE - JLIE AR 0 <74 EF b R+ 2 JLEBFEILEYIERMT (NSM) @
FEhild, 2000 FREPICE L HER, Z D% D HFEICHML T 5 3840, NSM OYIHHORREE 725 13, HFEM
oFE, BEOMEE, XL - MW ASEEEEY, FELERZRETIEERER L LTCEIT v
23408 —J5c FLEAR R T 5 L. LA O KGILE /NERM AT 5 2 & T AR TR AR 238 7
DNBEZDOTEEVALWIBEERIEHT 2E b W, CDC &k, FLIEEAE R MRS 2 720 IR T k% 5
K 10mm T e v HRkoFiETh 2 [KTIRBEVIRM] 220 72E8FICEWT, ZOROABARIELRLD
TR (R LHERHICERE Tl ZRY) L2 e 2R3 Willo T —2ic ko CHEFTFONEZ XS TH 2 4,
Z O, BEE R ex vivo EEIAIIIEIC X 0 IS IHEZ B/NRIcil 2 oo, FUBHEKE T oA EMME 1213
TRCYPRLTCHRETH LT EPEIEIND & 4646 NSM (., FAli ) R 7 DKIR & BB H I Ol 5 1< 35\ T
IOIRCBAIND X 5 iTih o7z 4047,

1.4 VX2 ERMZFHH & L = EETBRAT #8573 8. BRCA1/2, PALB2, % X IN# DD ERERDRIAAE
ICB 5 3 BIAF DA DT AE
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SSM & ik L T, NSM O BERFFIRMMOEI G @ W LB H SN T W B2 48, CARBNAASA ) 22
BV THRIRICHERECICO R 5089 hid, KR E L Ciisl T Tz, BRCA1/2 ¥ 105 4 %4t
R e L7MEEHIE MRI T <l FLBEARESIRE T OEE 5 mm UNICFEET 2 JLUERMEBROE & X b3 2
13% THYH, TOWMMVEZRFLTOEBEXN) Z2Z20IMNIZIbIFrThHdeéELOLND 49, 2[4 2D
SKINT iB&IC BT, 555 & 1. FUBYIRRMT 2521072 160 Aotk (55 32%i13 ) 2 7Kk Ex HiW & L 72 F
) wowT, BELEMBOGEL AT X ICFHRL 72, C 0B Cid, BEFLIRAEE A . JEEE 0 V)R

(NSM) @ 69%IcE8d b=kt L, E0YIREE (SSM) TiZ 40% i b7z (p<0.001) 25, FRFFLUIR
RO BIAEFEICOWTIIERLINAD 072 %0, ZhTTHE I A, NSM OEEFNLR2MEICEET 2.0
T — 2 WE I N T 5, HEROY —i%ics1F % BRCA1/2 24— MfJETid. NSM fEfr#81c#LE - 3L
TEAHRICEG T 2 ZRPADFRERIE D, HEVIZEHTEIRETHE I LIRINT NS 4051 K
E o 9 fiizkic 51> T, BRCA1/2 fRIAH 346 A& NRICENE X 1172, 548 floIEXHUFLEVIERM (NSM) B3
2 KB 72 % fiR% kA = & — R FgECld. 34 » A OB IC B T, NSM il CHi 7z LS A 232 &
23 ol INLDTF—&1F, ) AZEED DD NSM ZHM T 2B A TR EEEoS VWY
TYATIED EH, BEFHEHOTRER DT 3 FLHo, BEHHMEZLEREL T 6 AT 5 HE
Vb, XHIT, AWFFEIE BRCAI2 RRFICRE S N TE Y, ZofthomiREROBLEEASALR (GPV)
EROLMEREINRICE TN b o7,

2.B&

NSM (X BRCA1/2 f(RAFICHEWTHDBAICH T 2mFHZIRE 26T b 0D, BIEOLKRESA A v |

7—2 (NCCN) ®H 4 FF4 v Tlk, NSM Z LD 28R ) R 2 K & L <z s 31k o7k

27— RAMNEBMRAELAVETH S | LHfEIN T3 2, BINERKRIEES Y2 (ESMO) DEFKFEE A 4

FoA4vdEkIc, SEIFERABEVRMOFELEET L 2D TEY, [RonzT—X2Tldd 525,
IEVIBRFLF AN (NSM) 12 2FLE VIBRMT = B R A FLE VIR & A& 0 ) 2 Z{KEIRZ b 726 L, HFEM

BAERICBOWTOEN TV LRA[EEELRH 2 L HARBRINT LD D00, BIFHEIIRENTH S| LiEFAL

T\ 2 53, % 10 <, BRCA12 RAFED ) A 7{KFHK & LT NSM DEARE T ETHEA T Lhb

51525410 4R IC D 72 2 RIEBFAE 217 9 I 35D HiF oA TH 5,

BRCA1/2 LIAMich ., U — - 779 A=JEfREE, h v 7 VIEERE. & 2 wIidB et/ NEMRLA AJERERE D Lotk
x4 2 RRM (FUEHIRTFIF OIS 200 b 5 F) OfFRIEIC O W T, 7z 2 7 — X 137 L7\, PALB2 {£A
FHICB T2 RRMICHT 27— 2 I3 RAICEEINDOH 20D, {KAKL LTI AHKDOMFRICL LT > T
% 5557, PALB2, TP53., PTEN, & XU CDH1 I GPV 2 H 3 3 ZHicowTid, BED NCCN 74 F 74 v
Tlz TRRM DERIGICOWTEHE LAY 2 & ] 2L T3 21, ESMO DEKFEREA 1 F 74 v Cld, TP53.
PALB2, PTEN, 3 X O CDH1 22w\ TiE, Mifll RRM ic2owC iR D Y = 7 3 {fi % [HE MG L 72 L, 4F
Bl IR LTd kv kb Tw2 8, LaL, SAFRIETSAAMREONANILE 3 ICDh %8,
BRCA1/2 LISt D &&= GPV (RIAIEF I 51 5 ) A Z{KBFiiofaét & 72 2@ -2 v 7 v A 2L T 52 L
E. KA L LCRIBROFED —DTh 2, RIREIZ, APARZMHELETICE T 2 miRiEE GPV 2H L,
RRM % 3Z1F T\ 2 LMD KB a & — MCB T 2HED ¥ v v 7oMWL+ 2 2 L2 HE LT3,
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3. HEDOHW

3.1 ZAH#J: BRCA1/2, PALB2, CDH1, PTEN, %721 TP53 OB AR MER S, RISTED L% x4
\Z. NSM & SSM %i@i?L%@J@ﬁf& DR 2B 722 5 2 &, BEEFHMHTE A X, RRM fi
1714 5 F B L0 FFERFRICRIT DA A ORFFAER L L, UBYIRMFORE Z L IZEIEd 5,

3.2 3.2 FiXkE92 BB

- BRCA1/2, PALB2, CDH1, PTEN. F7-1% TP53 @B ED E W BEMEALBA Y 27 RAT (GPV) #H7
B MARFBIEO LM EE L LEE R — MZBW T, RRM &MY — 1 T > 2 ORI % 3F
flid2Z &

- RRM ZZIF7-H& 2B VT, NSM, SSM. B X OEHFEUIRRITE Ofite A& DHERE X BT R %2 ik
THZE

- RRM &% F 72328 5. NSM O FEFERIL ORRREHIER . E Y v REAT—T 7 B XOFERO
R A G, ABRBE A — U EBRatd b2 &

- RRM #%OFEMHZER (5 2 7RI RN A IO F 72 13 M B S O 4 5 te)
S 1 s N

- HEUIBRIET O Eg W B L O OB ZIC BT D BRI A FHMET 5 Z &

- BRCA1/2, PALB2, CDH1, PTEN, %7zI% TP53 DRBEDOEEGHEILNAY 227 28 L, FERARaE
AR U2 BB MEIZ BT B N W FR FRIEDIE I OWTREFTT 5 Z &

- BRCA1/2, PALB2, CDH1. PTEN. B X TP53 DEBEDEWELEMEILNA Y X7 26T 5 IERB LM
IZBWT, Fofto ) A ﬂ&?ﬂi%ﬁlﬂ% (FVERBIEOREZ DT, VA7 EE B E L7-INE IR
R &2 &Te) NI RIETHEZHL T H I &

4. WEEHE

4.1 Study design and cohort

TFFERE R D — AL AT REME & fcili (b 9~ 2 72 [EERII 22 2 3[R O RPE X — XA D% Al & 2k — MFgE % i
L., &F&ZF7% RRM 77u—F (NSM, SSM, F7-ix2ILEUIRIM) @Eﬂ;ﬁﬁﬁ&@%%ﬁﬁféﬁff@%b
THLEELIC, REEOHEVIADASMEEL T 2FD> GPV 2F 7 2 MIcB 1T 5 RRM OB AR % FEAL 3
% (Fig.1) . ARWFsEd 7 v s =/1Z ClinicalTrials.gov 'C“F#ﬁéz"bé?nz'(&béo

Figure 1. Retrospective cohort study schema

Female patients aged 18
years or older with a
confirmed GPV* in

1° endpoint:
5 and 10-year cumulative

BRCA1/2, PALB2, CDH1, Bilateral RRM " Skin spa”(nsgsrn':f)ﬁtecmmy incidence of breast
PTEN, or TP53 on testing cancer following bilateral
b RRM
performed between Nipple sparing mastectomy
1994-2024 Surveillance (L)

*Germline pathogenic or likely tOther 2° endpoints:

pathogenic variant on presymplomatic Uptake of bilateral RRM versus surveillance by GPV;
genetic testing; excludes variants of

Post-operative complications and supplemental surgery;
uncertain significance (VUS) P P pp gery

Surgical patterns of care, including post-mastectomy surveillance.

Inclusion criteria: 1994 £ 1 A2 5 2024 4E 6 H ORIZFE R - MEEROBEG - HREICB VT, BRCAT,
BRCA2. PALB2., TP53, CDH1. 721X PTEN ® GPV »FEER X N7, 18 Ll LOLMEREZELE, BNAIC L5
WAL SA 7 A& RS 5 72659, TBAG - R S ME R S TS AU F 72 IRINE S A D BETE IR 23 70 W ERSE IR 0 Aot ) %)
RETDH,

Exclusion criteria: HL.23A OEEFEEN H 5 BE . INENAOBEENH 5 HBE | Bis T HRE ORI WAL E YR
a2 T - NS 5 B . BRCA1, BRCA2, PALB2, TP53, CDH1. F7-i% PTEN 2B\ T, > GPV
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PFIELZRWVIREE CTEZAHOER (VUS) 24T o8&, ANADERE) 27 MENZ &2 E 2, HIAER
B (XY)  &fE Szt GPV RIFFE bR R L 72 %,

4.2 Data collection and study procedures

FAASHH M F A~ 5EAE: [ FALHFTEE 1L, GPV fRINE TR OB E % &K 30 LA AND Z LB A[RETH
i, S F S FEREEEEE O ILEFIEE Z ARSI TETHD, ~FNVKE (BFH - A
—) LTS 'Y MY A= R X VIREER AR - B —EARFR Y T —2 ] B, H
RGHEBR L L TOREZH S, SNiH TOARBB IO IEMEZESOAREGT-1%. HFIEE XM
BET— X2 EE - AADBFFETCEZ2VWEIMLL, FI0YToNHEN (FTRROXA L7451 I2E
e H ~T — k21T H) PETH D, HEICIGL T, T—F ORSIKEICHIGET D720, FEE T L1cE
IREAE M E A FEET D K O EEET 5,

T — W ZIEs DR EMEIR AR OB E Gk, T2l L, XeRy =T =207 =2 IET
=LA TD (k7 —27 427 aF V] 228 , FEECOVTNET L2LLIUTOEY TH
% . Bk ; 2. NORERHFARIE S (BFEA B, B ID. AT - RIE. DSAOBERE) ; 3. BisERfE R
(BEfaFHEH, BCSG. AMMIRSIRIFEMEZR) ;4. UV AZRBALFYIRRM (Fh S ncha, FhH,
FLEEUIBRAT OFEAE, ARG A, Pl FOIERR ORI, IR ORI, & F Y Lo Ei AR, RRM O
T, &fHE) ;6. B (EShicya, i, MfitEsoOfM, HSEOfFE [ 77 b HvicH
A FME HOIZEEDN] | AT T FORARAL, HEMET 7 v 7OM) ;6. i@zt (RRM A
DO A OFLFEFREBILE. RRM BIONSUERTEIRRE, it MR, FLEDIERITR ORGEBIZE, BT
7. TOMO U 27 IKFM (VY 27Kz BEg & LZIREIRER T, DR DIBRIT, /i, B UIERIf,
ZOML, FAVECFEFEOMER) ;8. A RMrsniHa. LAABKHE, A ADRLGE, BIK
TR A X, BRREY Y o SEESRAR DL, AR 7 X A T R AR . SABHETRER . LR
Th, RRIE, NOWHRIE, TRIROFED) 9. FLBBlE (RSB A, ARG, LT H, 23 ABTHIE,
FLS A LIS O FENEREE . LS AV LIS OBEIEREIG ORI B . SEN)

T —XRE T A BIERNORE%R., T2 X, X VREFERELT 4 TA U AEZHRT (T 7N
EL VA=) OV —R— FIIRE SN, VeI RXR—2ADORRRT —ZINET T N T+ —LIIT v 71
—R&Ehs, ERELsn=T 2ty — b (XIsx BRX) ~OF —Z#ttzmE SN 5546, SIEEOF%E
FINT — X EERFO T CERBEEB L OHERNITE T —T 4 33— % —IZIBE L, T CTT — ¥ O
BEN, 7V —=r T ENTh, BERT —FWET T v b7+ —AZHEEIND,

4.3 m—Z 57

T U A LAEEE: AAFTEO EEFHEE A (X, RRM ROANARAERTHY . Zhik, FLEH - flim, S8, ks
S PHERLE OB TR, EI3E Y IR b D MRS HERR S LT BRI S A E TR EMERL
WAOPBWLEFRSND, RRM KT (T7220 5, LFEGIBRITOFEMRA T) ERINTIBEMEORBEMALN A &
W S, BEERHMETE B O DERA S D,

FEEHRNT: FEFAHE BIZ OV TIE, RRM 22 I IEEBERE 2 x5 L LIy 7 I —T 24T, 177
VoA Y —iEEAAWT, LETERITOMEE (NSM, SSM, &ILEWIRRI) ZL 05488 I RN10EOILN AR
FERAEREZHET H, LEUIRNHROZREZ LIRS 572012, v/ J7 0 7REZHAWS, FLEUIERITOMEE
NEDOHBDINAFERICGZDHEELZALICT L0, av 7 AN — FEIFET VEBEL, ~NF
— Rt (HR) BXOBET 2 5% EHEXMA RN T 5, W — ROREIZOWTIE, BT Ty <A Y —
HiFR o BRIZ X 28I X V21T 5,

BIREZR BEIZOW T, IA “RBREB L PNa s T - =T« AU = )UHAREE AW T, #7325
GPV 7 /v —7MICEIT 5 RRM OE ARG BT 5 2R 6 L ORRFRERIE A 2 5F0 5 2, A DHEHFRY R L O%R
RIRFES RRM OB ANIZ 5 2 5 85T 5720, HEARBLOSEEER VAT (v 7 [BlIRoHr & FEhtid
Be BT ML, HEBMIT CAR LR T X TOHERIIINAZ, U TOELERE (Ea - REROSE
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fin, Bz FRAFEMS, GPV, HEAHIE) 2505, T TOMriL, SAS/N— 3294 (Cary, NC) %

MWTEHESRET D,

4.4 FIEFH#DR =2 —b

ED BRCA1/2 =7 — MFFECICE R L 723k

LRIBFIERE B & DY O gl Z fLD & 60

. 24 A OMIZHZY

4,630 4 DEFERIRKNFE (RRM DS 28R L 72 1,930 4 ORIKHE 25 Tr) 75§ZIKII R— MBS D LHEE

b, YDA Y 2 — LTk, e EE S DK
5T (137 H) BLXOFEDHOT—Zlink 6+ H) .

B 4~127H) .
?w?%ﬁ(47ﬂ)

ZHNEERE
HMAROEK (45 H) 12

BITDERET—FED
2e D

ERTE Z LT\, ARIFZE O EEFHIIE H OfFATIL 2 F-LANIZ BECThdERIAENTWVD (LLTFTER)
Initial Timeline: 2024 2025 2026
Tasks 09 10 11 12 01 02 03 04 05 06 06 08 09 10 11 12 01 02 03 04 05 06 07 08

REB approvals

Data collection

Data transfer

Statistical analysis

Knowledge translation

—

BB, WEISNTEAT Y2 — Tk, BFEHIRA S 512 10 2HIER Sh 2, BARICIE, BFEmBEZ B S oK

I 2 & 5
FHEBNN 2
.

140 H, T—2IEHMZ 512100 A, F— 2 XA S 51
NOEOEEEZFETTEDHEIBELTND, AFZETIX, 2026412 AT —F 1 v 7 &7\,
2026 KA 5 2027 FEFFAIC NS CEEFE R Ot 2175 TYETH D,

10 AT ENIER L,

D

Revised Timeline:

Tasks

2025

2026

2027

01

02

03 04 05

06 06

08 09 01 02 03 04 05

06

07 08 09

01 02

03

04

REB approvals

Data collection

Data transfer

Statisti

ical analysis

Knowledge translation

5. fa ¥ L ORIBEFHhE &

5.1 Research Ethics Board (REB) or Institutional Review Board (IRB) approvals: A58, AHlLH AR

1S4,
TADHE

5.2 Informed consent: FIRE T HILIE, Fhax OFZEE X, LTFOBEBIZESE, /> T4+ —L R -

DGz RERTDHFEEITI O LT D, ()AL, T—FDOHRICEISRAMSMIETH D Z L,

@%J}m,ﬂ;ﬁfﬁ . EBE A~ OEREIE

Z 3 NRICHEED Z &,

wlpt——LhiZ

#Z B2 (REB/IRB) 2SWZ LW L2y

—n
60

6. BRI EF

(iv) 7—

—UT

PN, MALTFESN TN RN &,

FZNMBER O LHTEH (I L0 | FE OB L OERICHE - T, #SIEEOMEEERIC
EVTOND TETH D,

(iii) AHFZE PRI 1T
HIIEANREFEETERWVWE ML I, T — L DORNT 7 B AR[RERE

i BE

=S VN
(ii) fFF5E
KIE4 U R

EIICRTFESND, l@ﬁﬁ%&ﬁf%%ﬁ#%ﬂfwé%é F ISR O Bl
. BEENIRYRE LA T

arvr hEERSEL., %ﬁuﬂﬁ’i’ﬁfﬁ" bl s

Eld. T X INEE BT DRI

. BLHRsERE . £7- :Uﬂbu%ﬁ)?a% L7=BDEEE R

6.1 7 —5DRVBKI,

n, vFrx -2 M)A —1DOaF YR
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WEHY—EX (IMS) NEHT L, AMEHFHO Y = 7 X—2D0T7 —ZINETS T v b7 +—2 %L T, &
FEBAMN DIFFEA R U —~Hmk &N D, DT T v N7 4 —HIiE, W OAGRE AL —F —D BN, =
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7.1 Participating Institutions (23)

Institution Institution Name Country Site Investigator
ASA Asan Medical Centre Korea Jisun Kim, MD
jisunkim@amc.seoul.kr
BCC BC Cancer Agency Canada Intan Schrader MBBS PhD

ischrader@bccancer.bc.ca

Shelley Potter, MBChB PhD

BRS University of Bristol
y UK Shelley.Potter@bristol.ac.uk
DFC Dana-Farber Cancer Institute USA Ta_lri King, MD / Beth Mitte_ndorf, MD PhD
Elizabeth_Mittendorf@dfci.harvard.edu
: : Allison Laws, MD
CAL u ty of Cal Canad !
niversity of L-aigary anaca Alison.Laws@albertahealthservices.ca
- — Marc Tischkowitz, MD PhD
CAM Cambridge U t UK ’
ambricge Hniverstty mdt33@cam.ac.uk
CFL Champalimaud Foundation, University of Lisbon Portugal Mar?a :Joao Cardoso, MD )
maria.joao.cardoso@fundacaochampalimaud.pt
GZA GZA Ziekenhuizen, Antwerp Belgium Zainab Amajoud, MD
zainab.amajoud@gza.be
" . Takehiko Sakai, MD
JFC C Institute H tal of JFCR, Tok J . .
ancer Institute Hospital of okyo apan takehiko.sakai@jfor.or.jp
LAV University of Laval, CHU de Quebec Canada Gabrielle BergeronTGiguere, MD
gabrielle.bergeron-giguere.med@ssss.gouv.qc.ca
MCM McMaster University Canada Elena Parvez, MD
parveze@mcmaster.ca
MCG McGill University, JGH Segal Cancer Centre Canada Stephanie Wong MD

sm.wong@mcgill.ca
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Anita Skandarajah, MD

MEL Uni ity of Melb , Peter Mac C Cent Australi . )
niversity of Melbourne, Peter Mac Cancer Center ustralia Anita. Skandarajah@petermac.org
MSK Memorial Sloan Kettering Cancer Center USA Giacomo Montagna, MD MPH
MontagnG@mskcc.org
MUS Medical University of South Carolina USA Kevin Hughes, MD
hughkevi@musc.edu
. . . Susan Domchek, MD
PEN University of Pennsylvania, Basser BRCA USA ’ .
v 4 Susan.Domchek@pennmedicine.upenn.edu
QuB Queens University Belfast UK Stua_rt Mclntosh, MBChB PhD
s.mcintosh@qub.ac.uk
. Marios Konstantinos Tasoulis, MD, PhD
RMS Royal Marsden Hospital UK ’ ’
oyal Marsden Hospria Marios.Tasoulis@rmh.nhs.uk
N ) . Anna Weiss, MD
ROC University of Rochester, Wilmot Cancer Institute USA ©9y
y Anna_Weiss@URMC.Rochester.edu
UHS University Hospital Southampton UK Ramsey Cutress, MD
R.l.Cutress@soton.ac.uk
WES Western University, St Joseph’s Hospital Canada Sarah Knowles, MD MSc
Sarah.Knowles@sjhc.london.on.ca
WCH University of Toronto, Women’s College Hospital Canada Dav!d ITim’ MD MPH_
David.lim@WChospital.com
YAL Yale University, Smilow Cancer Center USA Mehra Golshan, MD MBA

mehra.golshan@yale.edu

7.2 Funding: A7 0y z 7 i3, 2XAYREREA b —ABAFit vy X=X 0L T4 - T4 74 XES
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%, B n b, ST 2 LFAMIEE ~OSEM ERMIEHE I LT v, BRRIEFIIHETF A v - E
Mt - T - WGBS L Zr v, MTIREEE - 2HE 0N IR EBEE MR OBBRICHE > TEH - HEX
n3, WEE oMK T REECERT 2,

7.3 Publication policy: T2 5HliMHH ¥ X CREIXGHIEH Of5 R % £ L o 7 filjll ofm i3, EFFEATHERIN
203, Aol ERPHEEICRRIN G TETH 5, FHEE, HEFEH, BLT=T7HEEOREIX. KX
ORR, FXEF. 7 —2IE. BI U~ BEMEICE S EZfTbh, Z0KoEZEDIANMIT, #HEE2 L DXt
REERDG L CIHICREI NS, WREFED DL WIEBTICIT, YZPMEECilo o Tw 3 LIROHIHA
TIRR2HDEEDEIY LB ToHN, R DT RXTOHIEBEIC TR 1 BOFEEIEI Y B ToNd, Kitser o
T 2H0W5HEYIE. MEREE > OEfiOHm OB CHEINE, IXTOHIEFHIZ ¥ELB X
O/ E 72RO 7= DRAGICHIL D, G e fE - fLHIcBIET 2 L L bic, KRZITI LHKkdon 3,

8. MIENREFICELIAHEWFCTFHIND ) Ry (BEFERDEL) RUFE. o oRE I O°
CHZEBERTY R 7 2R/MET 5NE « RITEHMPIRICTEE, )27k,

9. HB-HFHR WRICHVLLIERCFEIEREZEL) ORE. BEOFES L CREHM. REBT.

EHEEE : AUECET 2B R OEREISEBEOE D 2 FIHE I > TRET 2, SIEBICE T 2
AW B 2 50 - HEREORE IR IIMIFEE THEEFREH 25 5 £, H20vid, AWRICHEELZH5
WBELDAKAD»D 3 FOTrENHETE L, PIRZEE %D K2 ZTRIICRES 2 2 L2

CONFIDENTIAL Protocol version 4.2: July 14, 2026 9


mailto:Anita.Skandarajah@petermac.org
mailto:MontagnG@mskcc.org
mailto:hughkevi@musc.edu
mailto:Anna_Weiss@URMC.Rochester.edu
mailto:David.lim@WChospital.com

Banz, RENREER, RAURCBET 2B s X OERZEEST 25613, Mot M aER IR ICLIE L ChE
TY 5, feftde (hFrx) | RETTE EFHRE) .

ok, HAE~OFE - HER OB 2R, OB T < L TSR TR 3 FEEITIEEHEE & R
bz Led 5,

10. WREBEOR~OHBENBRVAE RECHELZSY) @ SMUHKBEOMEETE X, UK E
BB A, BB O RIS L TR0 ES R OWE 21T, 720, xRk
BT L72mA. EMAREOMEBETLE ILECH ICHEEREORICREZIT Y, 72, UTIORITRILICHK
BF 20 DHRELZHEDFERIC, EHL2ICHmEZIT I,

C PR OMBEAZ LA L C BRENAMEIEZEL ) FEE L CRIERXIZELR I BLhOH 5 EWMTH > T
e IcHEEL G525 L EZbND b DEGLEE

- O RIEDMIEES L < XHFR RO B2 % 5 TR L CBRUHER ) 52 ho b 3 E B
Byt

1. WENREERVZ OBEBESHEICH2EHELIT O < LT 24F ROHEKEED :
HYEOFE - K4 BAERREE  FURSMEE RFHEEE

AT BRERILEX A B 3-8-31

EHEIE ¢ 03-3520-0111 (KAL)

UBtoWFEETE © (F) BATEIRE IRV SOHEE

WIERER - AF L BV VA= =F—ARE IR 7y 2777 =—

9. REFERENCES

1. Hu C, Hart SN, Gnanaolivu R, et al. A Population-Based Study of Genes Previously Implicated in Breast
Cancer. N Engl J Med. 2021;384(5):440-451.

2. Tung N, Lin NU, Kidd J, et al. Frequency of Germline Mutations in 25 Cancer Susceptibility Genes in a
Sequential Series of Patients With Breast Cancer. J Clin Oncol. 2016;34(13):1460-1468.

3. Manickam K, Buchanan AH, Schwartz MLB, et al. Exome Sequencing-Based Screening for BRCA1/2

Expected Pathogenic Variants Among Adult Biobank Participants. JAMA Netw Open.
2018;1(5):e182140.

4, Maxwell KN, Domchek SM, Nathanson KL, Robson ME. Population Frequency of Germline BRCA1/2
Mutations. J Clin Oncol. 2016;34(34):4183-4185.

5. Rowley SM, Mascarenhas L, Devereux L, et al. Population-based genetic testing of asymptomatic
women for breast and ovarian cancer susceptibility. Genet Med. 2019;21(4):913-922.

6. Kuchenbaecker KB, Hopper JL, Barnes DR, et al. Risks of Breast, Ovarian, and Contralateral Breast
Cancer for BRCA1 and BRCA2 Mutation Carriers. JAMA. 2017;317(23):2402-2416.

7. Easton DF, Pharoah PD, Antoniou AC, et al. Gene-panel sequencing and the prediction of breast-cancer
risk. N Engl J Med. 2015;372(23):2243-2257.

8. Tung N, Domchek SM, Stadler Z, et al. Counselling framework for moderate-penetrance cancer-

susceptibility mutations. Nat Rev Clin Oncol. 2016;13(9):581-588.

CONFIDENTIAL Protocol version 4.2: July 14, 2026 10



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

Daly MB, Pal T, Berry MP, et al. Genetic/Familial High-Risk Assessment: Breast, Ovarian, and Pancreatic,
Version 2.2021, NCCN Clinical Practice Guidelines in Oncology. J Natl Compr Canc Netw. 2021;19(1):77-
102.

Breast Cancer Association C, Dorling L, Carvalho S, et al. Breast Cancer Risk Genes - Association Analysis
in More than 113,000 Women. N Engl J Med. 2021;384(5):428-439.

Foulkes WD, Ghadirian P, Akbari MR, et al. Identification of a novel truncating PALB2 mutation and
analysis of its contribution to early-onset breast cancer in French-Canadian women. Breast Cancer Res.
2007;9(6):R83.

Rahman N, Seal S, Thompson D, et al. PALB2, which encodes a BRCA2-interacting protein, is a breast
cancer susceptibility gene. Nat Genet. 2007;39(2):165-167.

Tischkowitz M, Xia B, Sabbaghian N, et al. Analysis of PALB2/FANCN-associated breast cancer families.
Proc Natl Acad Sci U S A. 2007;104(16):6788-6793.

Antoniou AC, Foulkes WD, Tischkowitz M. Breast-cancer risk in families with mutations in PALB2. N Engl
J Med. 2014;371(17):1651-1652.

Yang X, Leslie G, Doroszuk A, et al. Cancer Risks Associated With Germline PALB2 Pathogenic Variants:
An International Study of 524 Families. J Clin Oncol. 2020;38(7):674-685.

Yadav S, Boddicker NJ, Na J, et al. Contralateral Breast Cancer Risk Among Carriers of Germline
Pathogenic Variants in ATM, BRCA1, BRCA2, CHEK2, and PALB2. J Clin Oncol. 2023;41(9):1703-1713.
Xicola RM, Li S, Rodriguez N, et al. Clinical features and cancer risk in families with pathogenic CDH1
variants irrespective of clinical criteria. J Med Genet. 2019;56(12):838-843.

Yadav S, Hu C, Nathanson KL, et al. Germline Pathogenic Variants in Cancer Predisposition Genes
Among Women With Invasive Lobular Carcinoma of the Breast. J Clin Oncol. 2021;39(35):3918-3926.
Blair VR, McLeod M, Carneiro F, et al. Hereditary diffuse gastric cancer: updated clinical practice
guidelines. Lancet Oncol. 2020;21(8):e386-e397.

Hansford S, Kaurah P, Li-Chang H, et al. Hereditary Diffuse Gastric Cancer Syndrome: CDH1 Mutations
and Beyond. JAMA Oncol. 2015;1(1):23-32.

Daly MB, Pal T, Maxwell KN, et al. NCCN Guidelines(R) Insights: Genetic/Familial High-Risk Assessment:
Breast, Ovarian, and Pancreatic, Version 2.2024. J Natl Compr Canc Netw. 2023;21(10):1000-1010.
Corso G, Figueiredo J, La Vecchia C, et al. Hereditary lobular breast cancer with an emphasis on E-
cadherin genetic defect. J Med Genet. 2018;55(7):431-441.

Bubien V, Bonnet F, Brouste V, et al. High cumulative risks of cancer in patients with PTEN hamartoma
tumour syndrome. J Med Genet. 2013;50(4):255-263.

Tan MH, Mester JL, Ngeow J, Rybicki LA, Orloff MS, Eng C. Lifetime cancer risks in individuals with
germline PTEN mutations. Clin Cancer Res. 2012;18(2):400-407.

Melbarde-Gorkusa |, Irmejs A, Berzina D, et al. Challenges in the management of a patient with Cowden
syndrome: case report and literature review. Hered Cancer Clin Pract. 2012;10(1):5.

Siegel A, Bremer RC, Klein WMP, Savage SA, Loud JT, Khincha PP. Uptake and timing of bilateral and
contralateral risk-reducing mastectomy in women with Li-Fraumeni syndrome. Breast Cancer Res Treat.
2022;191(1):159-167.

Hartmann LC, Sellers TA, Schaid DJ, et al. Efficacy of bilateral prophylactic mastectomy in BRCA1 and
BRCA2 gene mutation carriers. J Natl Cancer Inst. 2001;93(21):1633-1637.

Meijers-Heijboer H, van Geel B, van Putten WL, et al. Breast cancer after prophylactic bilateral
mastectomy in women with a BRCA1 or BRCA2 mutation. N Engl J Med. 2001;345(3):159-164.

Rebbeck TR, Friebel T, Lynch HT, et al. Bilateral prophylactic mastectomy reduces breast cancer risk in
BRCA1 and BRCA2 mutation carriers: the PROSE Study Group. J Clin Oncol. 2004;22(6):1055-1062.
Domchek SM, Friebel TM, Singer CF, et al. Association of risk-reducing surgery in BRCA1 or BRCA2
mutation carriers with cancer risk and mortality. JAMA. 2010;304(9):967-975.

Skytte AB, Cruger D, Gerster M, et al. Breast cancer after bilateral risk-reducing mastectomy. Clin
Genet. 2011;79(5):431-437.

CONFIDENTIAL Protocol version 4.2: July 14, 2026 11



32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

Carbine NE, Lostumbo L, Wallace J, Ko H. Risk-reducing mastectomy for the prevention of primary
breast cancer. Cochrane Database Syst Rev. 2018;4(4):CD002748.

Heemskerk-Gerritsen BA, Brekelmans CT, Menke-Pluymers MB, et al. Prophylactic mastectomy in
BRCA1/2 mutation carriers and women at risk of hereditary breast cancer: long-term experiences at
the Rotterdam Family Cancer Clinic. Ann Surg Oncol. 2007;14(12):3335-3344.

Marcinkute R, Woodward ER, Gandhi A, et al. Uptake and efficacy of bilateral risk reducing surgery in
unaffected female BRCA1 and BRCA2 carriers. J Med Genet. 2022;59(2):133-140.

Heemskerk-Gerritsen BAM, Jager A, Koppert LB, et al. Survival after bilateral risk-reducing mastectomy
in healthy BRCA1 and BRCA2 mutation carriers. Breast Cancer Res Treat. 2019;177(3):723-733.

Peled AW, Irwin CS, Hwang ES, Ewing CA, Alvarado M, Esserman LJ. Total skin-sparing mastectomy in
BRCA mutation carriers. Ann Surg Oncol. 2014;21(1):37-41.

Heemskerk-Gerritsen BA, Menke-Pluijmers MB, Jager A, et al. Substantial breast cancer risk reduction
and potential survival benefit after bilateral mastectomy when compared with surveillance in healthy
BRCA1 and BRCA2 mutation carriers: a prospective analysis. Ann Oncol. 2013;24(8):2029-2035.

de Alcantara Filho P, Capko D, Barry JM, Morrow M, Pusic A, Sacchini VS. Nipple-sparing mastectomy
for breast cancer and risk-reducing surgery: the Memorial Sloan-Kettering Cancer Center experience.
Ann Surg Oncol. 2011;18(11):3117-3122.

Reynolds C, Davidson JA, Lindor NM, et al. Prophylactic and therapeutic mastectomy in BRCA mutation
carriers: can the nipple be preserved? Ann Surg Oncol. 2011;18(11):3102-3109.

Yao K, Liederbach E, Tang R, et al. Nipple-sparing mastectomy in BRCA1/2 mutation carriers: an interim
analysis and review of the literature. Ann Surg Oncol. 2015;22(2):370-376.

Valero MG, Moo TA, Muhsen S, et al. Use of bilateral prophylactic nipple-sparing mastectomy in
patients with high risk of breast cancer. Br J Surg. 2020;107(10):1307-1312.

Wei CH, Scott AM, Price AN, et al. Psychosocial and Sexual Well-Being Following Nipple-Sparing
Mastectomy and Reconstruction. Breast J. 2016;22(1):10-17.

Didier F, Radice D, Gandini S, et al. Does nipple preservation in mastectomy improve satisfaction with
cosmetic results, psychological adjustment, body image and sexuality? Breast Cancer Res Treat.
2009;118(3):623-633.

Hartmann LC, Schaid DJ, Woods JE, et al. Efficacy of bilateral prophylactic mastectomy in women with a
family history of breast cancer. N Engl J Med. 1999;340(2):77-84.

Rusby JE, Brachtel EF, Michaelson JS, Koerner FC, Smith BL. Breast duct anatomy in the human nipple:
three-dimensional patterns and clinical implications. Breast Cancer Res Treat. 2007;106(2):171-179.
Rusby JE, Kirstein LJ, Brachtel EF, Michaelson JS, Koerner FC, Smith BL. Nipple-sparing mastectomy:
lessons from ex vivo procedures. Breast J. 2008;14(5):464-470.

Wong SM, Chun YS, Sagara Y, Golshan M, Erdmann-Sager J. National Patterns of Breast Reconstruction
and Nipple-Sparing Mastectomy for Breast Cancer, 2005-2015. Ann Surg Oncol. 2019;26(10):3194-
3203.

Grinstein O, Krug B, Hellmic M, et al. Residual glandular tissue (RGT) in BRCA1/2 germline mutation
carriers with unilateral and bilateral prophylactic mastectomies. Surg Oncol. 2019;29:126-133.

Baltzer HL, Alonzo-Proulx O, Mainprize JG, et al. MRI volumetric analysis of breast fibroglandular tissue
to assess risk of the spared nipple in BRCA1 and BRCA2 mutation carriers. Ann Surg Oncol.
2014;21(5):1583-1588.

Papassotiropoulos B, Guth U, Chiesa F, et al. Prospective Evaluation of Residual Breast Tissue After
Skin- or Nipple-Sparing Mastectomy: Results of the SKINI-Trial. Ann Surg Oncol. 2019;26(5):1254-1262.
Garstka M, Henriquez A, Kelly BN, et al. How Protective are Nipple-Sparing Prophylactic Mastectomies
in BRCA1 and BRCA2 Mutation Carriers? Ann Surg Oncol. 2021;28(10):5657-5662.

Jakub JW, Peled AW, Gray RJ, et al. Oncologic Safety of Prophylactic Nipple-Sparing Mastectomy in a
Population With BRCA Mutations: A Multi-institutional Study. JAMA Surg. 2018;153(2):123-129.

Sessa C, Balmana J, Bober SL, et al. Risk reduction and screening of cancer in hereditary breast-ovarian
cancer syndromes: ESMO Clinical Practice Guideline. Ann Oncol. 2023;34(1):33-47.

CONFIDENTIAL Protocol version 4.2: July 14, 2026 12



54.

55.

56.

57.

58.

59.

60.

Rocco N, Montagna G, Criscitiello C, et al. Nipple Sparing Mastectomy as a Risk-Reducing Procedure for
BRCA-Mutated Patients. Genes (Basel). 2021;12(2).

Cragun D, Weidner A, Tezak A, Clouse K, Pal T. Cancer risk management among female BRCA1/2,
PALB2, CHEK2, and ATM carriers. Breast Cancer Res Treat. 2020;182(2):421-428.

Masanam MK, Pitcher CW, Sogunro O, Starks LK, Murray AB, Boisvert ME. Risk-reducing surgery in
PALB2 mutations carriers with breast cancer: a case series and literature review. Translational Breast
Cancer Research. 2022;3.

Wong SM, Ferroum A, Apostolova C, et al. Incidence of Occult Breast Cancer in Carriers of BRCA1/2 or
Other High-Penetrance Pathogenic Variants Undergoing Prophylactic Mastectomy: When is Sentinel
Lymph Node Biopsy Indicated? Ann Surg Oncol. 2022;29(11):6660-6668.

Kurian AW, Ward KC, Hamilton AS, et al. Uptake, Results, and Outcomes of Germline Multiple-Gene
Sequencing After Diagnosis of Breast Cancer. JAMA Oncol. 2018;4(8):1066-1072.

Klaren HM, van't Veer LJ, van Leeuwen FE, Rookus MA. Potential for bias in studies on efficacy of
prophylactic surgery for BRCA1 and BRCA2 mutation. J Nat/ Cancer Inst. 2003;95(13):941-947.
Lambertini M, Blondeaux E, Agostinetto E, et al. Pregnancy After Breast Cancer in Young BRCA Carriers:
An International Hospital-Based Cohort Study. JAMA. 2024;331(1):49-59.

CONFIDENTIAL Protocol version 4.2: July 14, 2026 13



