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| Abstract |

pproximately 7% of all breast cancer cases are associated with hereditary predisposition

and BRCAT and BRCAZ gene, which accounts for half of the hereditary breast cancer
(HBC). Although majority of breast cancer occur sporadically, identification of HBC is important in
that active adoption of preventive strategies such as surveillance, chemoprevention, and risk-
reducing surgery will result in the gain of life-expectancy. According to the recent studies, the
prevalence and penetrance of BRCA mutation in Korean breast cancer patients are comparable
to that of western countries. Genetic testing should be done in the setting of genetic counseling,
which provides the patients with comprehensive information about the test procedure, the
interpretation of the test result, and possible options when the test results were positive for
mutation. The management of HBC is not different from that of sporadic cancer and many clinical
trials investigating the chemoprevention and targeted therapy of HBC are underway. The Korean
Hereditary Breast Cancer (KOHBRA) study is a nationwide multicenter study to reveal the
prevalence of BRCA mutation in Korean breast cancer patients. After the completion of the
KOHBRA study, we expect important basic data which will be the backbone of clinical practice
guideline for Korean HBC patients.
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Table 1. Genes known to be associated with a hereditary predisposition to breast cancer (Adapted from reference (4) with permission)

Gene Syndrome Relative Risk Breast-Cancer Risk Major Associated Cancers
of Breast Cancer by Age of 70 Year
relative risk (age range) %
High penetrance
BRCA1 HBOC 17 (20~29yr); 32 (40~49yr)  39~87 Ovarian and pancreatic cancers
14 (60~69 yr)
BRCA2 HBOC 19(20~29yr); 10 (40~49yr)  26~91 Ovarian, prostate, and
11 (60~69 yr) pancreatic cancers
p53 Li-Fraumeni syndrome ~ 1.46 overall; 5.96 (15~29yr) 56 atage 45 yr; Soft-tissue sarcoma, osteosarcoma,
> 90 atage 70 yr brain tumors, adrenocortical
carcinoma, leukemia, colon cancer
PTEN Cowden's disease; 2~4 25~50 Thyroid, endometrial, and genito-
Bannayan-Riley-Ruvalcaba urinary cancers
syndrome;
Proteus syndrome;
Proteus-like syndrome
STK11/LKB1 Peutz-Jeghers syndrome 15 45~54 Small-intestine, colorectal, uterine,
testicular, and ovarian sex cord
cancer; other tumors
CDH1 Hereditary diffuse gastric  3.25 39 Lobular breast and diffuse gastric

carcinoma

cancer; other tumors

Low-to-moderate penetrance

ATM (heterozygote) Ataxia-telangiectasia 3~4

CHEK2 Li-Fraumeni variant 2 for women; 10 for men
BRIP1 Fanconi's anernia 2

PALB2 None known 2.3

NA Undefined in heterozygotes
NA Undefined

NA Undefined in heterozygotes
NA Undefined in heterozygotes

* High-penetrance mutations are associated with a prominent family history of breast cancer and a high risk of breast cancer. Mutations
with a low-to-moderate penetrance are associated with a smaller increase in the risk of breast cancer and a less prominent family history
of breast cancer. References for genes in the table are listed in the Supplementary Appendix, which is available with the full text of this
article at www.nejm.org. HBOC denotes hereditary breast and ovarian cancer syndrome, and NA not available.

T Prostate cancer does not occur at an earlier age than in the general population.
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Table 2. Key pathological characteristics of BRCA1- and BRCA2-associated breast cancers (Adapted from reference (29) with permission)

Phonotype BRCA1-associated BRCAZ2-associated

Morphology Ductal, no specific type (75%); Ductal, no specific type (75%); atypical medullary < 5%
atypical medullary ~10% lobular or ductal with lobular features more prevalent than

in women with BRCAT mutations (~10%)

Grade High (grade 3; 75%) Medium (grade 2; 45%) or high (grade 3; 45%)

Oestrogen-receptor expression Negative (75%) Positive (75%)

ERBB2 expression Negative (95%) Negative (95%)

p53 expression Positive (50%) Positive (40%)

Cyclin D1 expression Negative (90%) Positive (60%)

Carcinoma in situ Rare Common

Ge Az ThE 2P SHE AR om g B, 4 A A 2 A F R AEhe Aol gk
e O 5AE 7IAT ik, T 5L Table 20 $adEe] w27 4R AR, 199
Aelelo] glonl, BRCAT- 4 H9ke 54702 ol BoAel /PSS Jela o S874e] Beiol
E27 28] £40] 7500z el ek, A2 HABES 7} 98 919 Ak Toln], of ol H44 A
o) et o] hg BARANACE B AL Afe] tho] Hhe Ale] HE BekE, WE f04 B
7} 2 =31 e (32), BRCAT #d FH k2 714%Y Hol7} k& 7Fs/dol 10% o3l A% 3t e 4
HFol2(basal-like breast cancer) 2 E-RFE11 it} o5& 43} 4% A SANES EFA galdap= olelel 7
o] ~E 27 4~&A|(estrogen receptor, ER), 27| 2H| & < A 4] O]SH%HO}: gt} Ak 54 Ak
=84 (progesterone receptor, PR) 2 c-erbB27} 25 Z25 547 A4 ST A9 on|, FAAF AAP T Yt
249l 29 A A (riple negative) F3Hte] S54& = AuE Zx) 28 2 oltk= A, At AEA, S74)
7IA ], FA] 92 o FE Zhe AR UEA vh33, 34). Arke] H1E-, 2] ALs]EkAQl ofu] (o] 534 Ba)), By ¢
A Y T 7IAY TEEEe S o =9 TG AYS= A, B Bl TS A, frde iy
BRCAT 9l §5} oS- SAKE GRS mle) Shalgt o) 2hAlsk ohibel a7, Sk TAVE: OhE: 71565} 343
o2fgk FAMI LSS el Zol e Bk, BRCAT Helxt Ae| $8/3e Ags] desfof grh38). EAtolA A
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2 R vbd o] de 03] U] R g Zlo g ), A3} A E 5 ol(disease-causing mutation),
HuE Qle} o)A =gk ojulx dTtol Z3E 511}—?94 Al B ol Edwol(unclassified variant), 34
Algkt g dE7 o g2 Azt BRCAZ =1W (polymorphism) 528 7=m, A3} ddd S

olel HHE Fte] o F ] F5e] AF-AITE EAE ol7P i H 471 AAE ERgi
o] Q= J8o B o A7IA] AE-S Yg)7 1= oA HH35~37). BRCA &0l /18-S dS3he oy 714 RdlEo]
7k Elo] 9] 2™, BRCAPRO(39), Myriad table(5) 5] th
FENED BRCA SGHHO| 2= o= FH ot} ANt o] el melSo] i Aaklol| AN A
H Aolojx] thE AFelIX (40, 41), 53] oM &
FAdES BE 72 Ak 7 T88 ol Aol 3ol AHrE= AdFe] qlof gh=elol At

TR AL FddE Aol ofaiA AsiAok ot BRCA &<dio] o &ridle] slto] AlEgt 7golth(42).
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oF GuolM Bk BRIES eI 30, o= Bl 2 BRCA HOlE o= & ae M»} 454 vt
I AdE gl G w8 WA 5w, A7 o] F2 ofAdollx 319 ol de) TS e 2 A ARA B
ol oIS W, S} Al A Sl e DHE A2 W ) S1ell o 5 5u] ek
o Al A0 2 WA EHITHO4). WA dAls A 27 Ha17} 1o (76) IRl AT frdeke] W
S0l tlel F2e ol Aasie, Ak A S A AR Aol il 3vke) ) Bt
ol =8l shz A9, A HelAke] A g A7 3 Fiete] A Hzae 7|EH o bk £
o] Yofup= 504 A7 s 22 Al aHS sk A Hreke] Bz aws wErk(77). AR f34 frdetel
ek WS =l G Ao el JTh6s, 60). A BzaWE gt glof B 7hA] aejakete] gl
ul, BRCAT-4 fiietel gt gl that v 37
FHY el X= mitomycin % platinum Al@e] &IAo] 53] ¥H-go] &
Th= 237} e(78). WHHZE, taxaneo] gk A=
FRA UG PP R S AL AR A W glv, o]5 ol DNA £l e Bl
Ctol A S TR 59 Ak A B ol o] A9 5] 0.2 WAl i, 3 BRCAT
Foll SlojA 2pol7} QA 7073 el =4 A5 Pl T 2719 2 Holo S 2ol
Sl A malseloh 4ol st S A o 9 D) e A R 5
& Al I EEES AR D T =7 teh AR A= FA 57} aejEofof gt Btk QItk(79). Wi
= Gl 231 ] Dol B4 ol 2009 BRCAT S S ER 549 A0l olEH

NCCN 7jol=gleloil= BRCA f7zle] 59 olE 7¢ 2E hormone ablation®] #-g-0] HA|&= A o1} 24|

 AA8A Qe FEESS dUA Y5 eE oAl 2 o|5oX dadAle F UA friete] A =4
UTHOY). AR e 5 APEe] 913l thal A fdeto] fHaehe A & ¢ Jlon, g Bal
A S s A7 EAIRH68~72). ©] T < Pierce M= BRCAT &4 fietellA ER e} FaaHA
SO 7L FEE wigh), o&o «1“5}‘34 H| = S0l tamoxifeng Foldh= Zo] Bz a2 a7t Ut
Helrlg} steete o GAdAleS Al Skxlellr (80). H< ZHgtarL Sl oF=E+= PARP Z&A|(poly
L oHhy Adlo] Ahakal Sulolul E}EX] koS Ejl‘é}oi (ADP-ribose) polymerase inhibitor)7} }&dl, BRCA
oA LS ABP BACA e AP G ERMOPE SI el B340 e e
A SRREES AV 48 A0 E AT, UIRIERE 27 7} A2 Sl 2 okl 715

BRCA Baiio] HelAel 4% AUSE DNA <4 7} FRECks1, #84 faeke] nazsehaie sfol
o] B 7]%0] HolA] Qo] AL 5o} AHE T Fo PARP-I, trabectadin, carboplatin, cisplatin, bevacizu-

etk 27t slen, ARz BRCA E¢ddo] HlztelA mab-& ©]-8%F 77} X Folek(52).

WAPS) QP el s Sldels AT Sk WAt A Rl $47 a4 A 29kE e of
A AE7 BAV} ok SARE A7 240 ot Al 420 848 2 4 ks Aol Fasi o
Sakedo] vk Bk B} gloml AN AR F 3 Avk WAH0E 403 AL B0 54 Aol Belshs 2
A ke R FAEA ori7D), A ARSL WA 2 ofele Yole. olel silva B 794 A Bad &
Fgte] 9188 golX) Shirh ATAWI k74, B AB oo 4 A PIARE AT 5 A A
fiz 71 A1) XA 3940 BROA BEIOL 2 li= 37 ) 204 Sl 47} o 6
Aol fgtel SRS SUkE Bk Qlow(s), Wl & A9, FAO) AT Qs el Abssirks2),

EENEEVN Ly 4
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