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Expert consensus on population-based BRCA germline mutation screening in China (2024 edition) China Anti-
Cancer Association Tumor Biomarker Professional Committee, Shanghai Anti-Cancer Association Tumor Biomarker
Professional Committee

[ Abstract ] Germline mutations in BRCA genes (including BRCA1/2) are the major risk factors for hereditary tumors including
breast and ovarian cancer. Population based BRCA gene screening, particularly in high-risk individuals with a family history of
cancer, can play a preventive role by reducing mortality and societal impact of these genetic diseases. Recent years have witnessed the
increasing accessibility of BRCA germline mutation testing based on next generation sequencing technology. To further standardize
the workflow for BRCA germline mutation screening in the Chinese population, a consensus development group was established
by the China Anti-Cancer Association Tumor Biomarker Professional Committee and the Shanghai Anti-Cancer Association Tumor
Biomarker Professional Committee. Using an evidence-based approach and building upon literature reviews, the group formulated
preliminary recommendations with quality assessments and evidence synthesis regarding common concerns in the process of BRCA
germline testing in the population, including screening scenarios, technical approaches, quality control, result interpretation and
reporting, as well as genetic counseling. Through multidisciplinary discussions and Delphi questionnaire survey "expert consensus on
population-based BRCA germline mutation screening in China (2024 edition)" was developed after summarization and revision. This
consensus aims to provide evidence-based guidance and regulatory foundations for BRCA germline mutation screening in the Chinese
population and lay the groundwork for further guideline development.

[ Key words | Expert consensus; BRCA1; BRCA2; Homologous recombination; Mutation screening; Next-generation sequencing;
Germline mutation
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B ARM (benign, 12£) . FURME
( likely benign, 22 ) . EX & (uncertain
significance, 32 ) . ZMUEBFEHE ( likely
pathogenic, 43 ) X &% ( pathogenic, 5
x), THRENRMEKBRCATRREN AERE
BRCA12 ERZTRHARKREERFER (IEHE
LR/, EHFREA) .

AL -

R AR IR A I 4 R R R S AT L,
VXTI ) AR K e Ve A 44 o R A
TS H A, i O 5 R AR S R ) v G
o HAETEPR F AR Fm 45 0715 HHGVS &
ge, ALl ISR E AR HORAE B b 27 7 AL
P& ( http://www.ncbi.nlm.nih.gov/refseq/ ) H#)
BRCAL/25E K e i % Sk A P 5IVE IS % 751,
Jrnlfdi a4 T B (http://mutalyzer.nl/ ) X 2K
A5 S BIHGV Sy 24 A TS 5 o

p
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i R E By 5 ENA Y E S
( American College of Medical Genetics and
Genomics, ACMG ) IR R 5& 48 % i & A
ff e S E % ( Evidence-based Network for
the Interpretation of Germline Mutant Allele,
ENIGMA ) 73K &4, 1~5BRCARR R
A5 [ B0 AT REHKIK S <<0.001, 0.001~0.049,
0.050~0.949, 0.950~0.990, >0.990. #% Il %7F
ST R AW S ACMGTS i M [ 57 T AE
WF5EkE (National Institute of Health, NIH ) %)
(1l R EE PR ZH B oy (ClinGen ) BRG &A1Y
Qi e DR S i s S e HoR A ifE (2019
) ) HEE

HEZRNS.2: TROERMESE

HEHEEKBACMGHEE Y FREXS
( Association for Molecular Pathology, AMP )
FILTRBiEmEMNIER, #TBRCARRRE
SHBEESE, XTEFABHHBEENON
A, BINsANERARESLHIEE (Genome
Aggregation Database, gnomAD ) . SMEF4A
BEHIEE ( Exome Aggregation Consortium,
EXAC) . I E2EFAHAMFIME (Exome
Sequencing Project, ESP ) s{FAEE AT
( 1000 Genome Project ) 4b, ERZZAN “HeF”
#iEE ( “HUABIAO” Whole-Exome Public
Database ) EAHEE (IEBERIE, HFEFE
EBA) .

EfizeAt

HHT, BRCARF AR 5 3O 1 7 28 B AU
(45 mE B bR E AL 5 . ACMG FIIAMP ¥ 1) 25 5+
bR FIFE B (201507 ) T BRI T
[Ri2 Wi 8% ( European Molecular Genetics
Quality Network, EMQN ) it & 1 3L I & /50 &1
SOy T IRAL T B AR SC B R (20084 R ) %
FENIGMA BRCAL/23E A 48 53 73 Hehsifk (2.5.1
B P ZEA DL EAEE N, 45 G H A BERR
a2 b { BRCAL/ 225 Hs g i v [ Lo 5 AL (12021
AERR) ) PP SRR RGeS . A7
SRR AN [ P WA B3CH i b v T A5 () B0 1R
LR ATRERS A 25 5, IR IO AR S o 28R L

TACHE IR T A0 H1 36 e B 24 K
EEENL3: REMRENE
BRENBHNEVERUTHS: TRAE

B, BXERE. WNER. 5%X05EH. EELTR

SEMIFEERE, RN EREERE. Rl

FHERE. £GRENIRERIESKRE

B. RMAREZELER (IERERLR, HE

BEA) .

HEFEULIA -

— )y SE AL A BRCAL/ 2 RGN AR 15 7 2440 7%
EMEE R ARAERGEE, BT2RE S5
PREEITERAR . W4 ( BRCAL2BUE ke h E &
FIGH (20210) ) 1L (PR FE DRI 5
HLTE 5 B PRSI T AL HER R ) 0 S5
M, BE B RABIWHITEIT, A
HEBRCALIE R AR St LA F B ZEK . 2
o N BSR4 . MR AR E—BRiIR
5 KR R B . REASE B A N AL FE SR A
HI . U H I &R AR KA
ARZS o KI5 SRR 40 51 1 T K L) T A 4152
FEHAARSRR PR A5 PR BIRBRCAZAL
RS RS . & BT & B 328 BE R AR
5, MBS AR S EOR M E T, SEEAR S
(AT 200 i R 3 g B (AL 35 PRI A S 43 S R B 17 1 22
VLA, IR B AR A B A8 S 4 2 R S bR E 4
PR o A6 7 92 0 a5 DX dml 8 40 17 1 A 4 s 68 )
(I BRCAK I T vk L S iz 7 v 78 i i 48 72 )7 91) IX.
S, o AT B B o AR S I R,
PREUERRE o ARSI 5 32k 4 e B IO XoF T (e PTG
AR R BRI T UL . 2545 FEE R (5 B4
NG SRR L Bt SRS L ISR
GANPNGY & (e i A i 5] N = S
oM S e A N B IR IRE: . 7Tk
ARl (e N B i S B URAEL /L PSR o3l | oy a8
I AR AL AN (R gRFR A B
st AR ), sorh et R
AT 5 GBI A A PRl B U
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HFEENG6.1: BRCARRZRRTHIGKREX

BRCARRRZRRTIEWEREBIRE. WE
. BRERE. I REEEEMENRNKEEE
B T%LiE AR, @iIBRCARE KN AT Fi6
ERERERBFRAE LAMBERHXE, MK
BERERRGEEWTETHREE, HALZKREHN
BERBERTRES FEYWFEKRE (IERERL
L, HEFREA)

AU .

PAESE ") £, BRCAFRZR FHMEZ S
Sx¥E i Z AP B9 & A XU . NCCN 20244 V1
W CGRAGEIZEERLIR . O TR s
M8 R ) #54, BRCALZG AR FHYEM 3L
g % A KRS > 60.09% 042 400 2y Rt A B
f16.1 (95% Cl. 7.1~36.7) 1% '), HpE70%
7L BRI & A KUK 40.2% ~ 1.29% 4% 470, g
95 % A2 AU 1439.0% ~ 58.0% *, 24 RiE ABE
(1975.6 (95% Cl: 31.6~180.6) 1% [, Wl
KA <5% ©', 2 REm A\RERI12.6 (95%
Cl: 3.7~42.8) 1 """ RUZIMRIE K LR H
T%~26% "', 2R ARE1.1 (95% Cl.
0.3~3.4) % " . BRCA2IFIERY L PESLIR I % Lk
JRURS: >60% " ) 2 23l ABERY10.9 (95%
Cl: 7.0~17.1) %, BHE70% AFLIE & 4
KUK R L1.8% ~7.10 4 47+ ) gy RS A BE )
67.9 (95% Cl: 19.2~239.8) 1% ', Rl %
A AU 5 13% ~ 299% 4, 2y R ABERY11.3
(95% Cl: 5.6~23.0) 1 "5 s & K
K 5% ~10% ', 2 2m ARE910.7 (95%
Cl: 5.1~22.6) 5 """ RUZIMRIE K L WG A
19% ~619% ** %', 2R ARERI4.0 (95%
Cl: 2.5~6.5) i "', BRCA2Z45 fH 4 th 1] fig
P BB BRI R AR . NI, BRCAJR
A APEZ AR NBEL A e R 2L e . IR S | TR
IRl S N A T = e S i DN £ S PR i
IIBRCAM £ 2 7% 1 i 176 1 8 b 34 J g 1) vy XU
N

BRCAJ &R & 45 [H ¥ & £ I} #
TSR R AW [ poly (ADP-ribose)
polymerase, PARP | 41l ni A 0 2B Wibn &9

Z—. HETC Holaparib "**2’ | rucaparib **' |
niraparib "**’ | talazoparib "**’ 25 Z i PARPHI I
FIBRAE FH T 457 BRCANE 2 2845 (19 g J 4 IR
Jr. I, fFENCCNIFLARE (20234EVARR ) |
UYL (20234FEVLIRR ) | AR (20224EV2
B . RIS (20234EVIRT ) IR K27 T8
FE N B BUE S m Y HERERT I BRCANR 32 2845 LA P
B B i 5T AN A B e e g v 7 T 46 500
ILAh, i FBRCAIR R AR HA nf (G, £HX)
BRCAK: i 2 BRI A NTE, Ll KR
HIGIE A B R 2R i & B 5% 6 A7 AH 1 1 T B 4
T BRSBTS R AR,

A AR B2 TE 5 U 40 LR 5347

HEZENG.2: BRCABFM/SEEIRET R
R 5 =% 51

X HBRCAER KK E MR
( pathogenic/likely pathogenic, P/LP) &R
FANEE, MEFNMMUNRKEEEZN, 81F
BRCAHXMBHEHHES KN, HERTE
AT F ARG . X FBRCA P/LPiEHE
MERXEE, EWHITEESARBENTRMASR
HIFE, RIBFEERFITRGERE (IERER
125, EFEEA)

HEREULA -

245 ACMG . ENIGMA X ClinGenHy 78 5t
BERLIN, BRCAZRL A IR % 2845 i 25 Kt BH 1 25
R, HIKEHIBRCA PILPAR SR, iz \HERE B FLAR
L DPELE . MR . RUSIME . BRI SR
968 1 RURS: KB TH i o R X BRCAR Z 58 48 FH
PEATEBR AL il R EH RN R R, —
THOLT, BRCAJE 4 & PILPZAE S RV Al fifi |
IR e A g IRV . AR AR s L LA
TR E R A A PILPAR S, il HACKEZ — 1
SEAA AT, I ACRE R B A Ik M 2 A3 A
NI LS AR Y976 L2 R A it i, M
BAFRARA V2R B2 5 . I AE3Z
R K PILPAR SR L T, A7 55 i R )
BB, XREAP WG N TI%PILPAE
S, KRR, ZRERASLKERE
P& B D N HEA T X A PR B 7 RS A
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DAINCCNZLAR . 1958 0B i 52 1% 1 5K it e
SRR VA T8 R 3 o 2 A g 0 e % T 05 4 T
W, FFXTBRCARR & 5845 FH M A HE A I PR B 15 Fl
AT, T B R [ T R A R
G W S B iy W 2 | DA 8 i SO = R N2
W2,

A SRAEIE 2= 2 E H8 U9 44 UL B 518

HEFENG6.3: BRCARNXKPAME RN
REEEA

EEEH—SHIERIAZTSRHNEEEZ
B, AMIREBRCARRERE X KMAER (variants
of uncertain significance, VUS ) 4R #1TXBE
B, EEERFHERT, TUMNZRERR
WERRFITEAMA AIE, IEMZT 2R
SEMIFR, HVUSHITREMTNE, KA
EHERENNZRE, HFIRBERFAINESES
MERREEARFTEE (IERERIE, #

HEREULA -

BRCAZL RN R AR i A At VUS, R
A S T H AT AR KE FAE S Bob DAL Rl
FHEIEDS , ARETPAE BIP/ILPEESL, W ARRETEAL 3]
RS SR, XA — A R IE
It SRS Bt | 7 A R R R f RS 3
{HH AN BE ST A HE R 1 675 S5 18 i e £ IXURS: f)
AR, RO DASE R 58 R GRS i — 20 B
IR L, NI Z i TR HE . AR i —
A ITEPEUE IS S A R AT, RS S
PREE R EA TR . A AU A B . B 9 TR A B
ZRH R RFRIIEN, VUSH £ o i
AL L JH R T IR I L A IR R
15 JEL IS 7 R HsF 55 JHTII DA B i R 32 46 25

B XTBRCAZJE A iR 25 98 A% fifi Az tH VU S I 2%
R, LA e A P TUAR 4 1 24 A2 S B0 1 1Y
e R RS SRR . A O TSR P/

FREA) LP, DUARHE BHAE 25 R A A BRI 75 #5750W
%2 BRCAMRZELZIRMEABMNEMNFTEANX. EKHERERTHHEE
i e Ty A B AT B iy ST it JEHEATER
VL 18% )5 FUR B A&
25~29% FLE AR R% ( magnetic resonance imaging, MRI ) RHFELIR
krdr (MRUARIE FHETA] FHZLIRXZ k)
304 Hif & A SN kAT 5 L MR RIS WA T A G 2 K
30~75% FLERXZ K A FIMR S A BHAFELIK
>75% HRA A AR R LA T FUIR AR R AT
HFBRCAIR R IR 22 HIZ FUIG  FURXEAL A FIMRIAS A AR
ST AU ZL D TR A (18 A
T EFL 3555 FLAR A RAELIR
FIEFL IR X A A RAFRLK
BRCAZBAMEZEAE AT FLIRFHIOXEAG A FIMR IS FAELIR
F AR I T ML R (8 I A /N
5~10%
B EL g TEMAER R PEATTI PR IR DR S UIBR AR (risk reducing salpingo-
35~40% , BRCA2[IH:n] F#E1 TRRSO oophorectomy, RRSO )
A BEFERRSO YT BAE A (transvaginal of ultrasound , TVUS) BFAEL
30~35% J A FICAL2-546: 1]
JER s 504 Ji s & TR R R AR IR 0 A AT SR LR s L IR BN A 152 K ( magnetic FHELR
/N5 ~10% resonance cholangiopancreatography, MRCP ) ali it
4% (endoscopic ultrasonography, EUS )
HIS e 404 J5 H4E12 . Wid R RS U (prostate specific A1~ 24FE1IR
antigen, PSA) il
N S BRCA2[H 548 \H#F YR A TB, AT 738 Y0 R A A TS 50

I ERANR BT
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PESEG R P BR TI%E, WIS UR IS 52 K i
ARSI DA AR . Bl T A A . — HL 2R AR
AR F 0 IR R s, I R s
SR IR, ARIER R I UL, R A8 S 30
PEFE AT, DI SIS I & B 1 ARG A 7 48

HEEFEN6.4: BRCARM/ZM R METFHKE
NEEEEN

$3BRCARARTHEREMNZHE, F
BRERIZENNERE, REEATRES
HAREKRZHETE LS MEH XS 5 = HERR
FHEHEHMOMESBRERTRMNER, ARTEEE
AR THETREXE BN ZSRXEE
(IEEERIR, HEFEEB)

HEAE L«

25 HL BRCAJR 2 58 A5 i A 31 H 14 46 0 v [
ANJSAATE] e 4GS B P9 R A H BRCASE AP/
LPEVUS, WIZRBIAR G I A BAPESS S . BAPESS
AT ZKAA A Tl g iy & AR RS, Xt
IZIREE RN 0] 3Z K AT T R

(1) e o — 21 DRI PARE 52 i R 2 356 PR A [ A H
M5 % (59, BRCANR £ 2848 fifi i A A H ml i
AR AR Z A A e 0 % A ARG

(2) AKE A i 2 BRCAL FIBRCA2EL [ 11 37 6
X3, H AT 43T 028 S A 45 B A E AN R )
JRyBRYE, PR B A SR AU R AR A R BRCAJE A
AT RIS N AR S, AN SRt iR B Sk 3 (R
B

(3) BRCALFIBRCA2KE A A5 S (R AH S 5 AT 1
AW, BEE R IR A B2 K R R R T
B, BAESS AT RE 2t BEOR P RS
B, — BAZR AR N R F 0 B AR g
KBGO, R RSB, KRR R IE
SEIRIEAT AR BRI, DT S 3K B
Ay ge 2,

B RRT7 . XA T BT IR 15 A A AN A0 S48 R X
M EE?

EEEL7: ERERCEZNA—FHEEN
BEEEREER, MEMALXBEEZREREREEM
EHR. NAREEIHELREG PR
HAMERAN, EYRBEZKXFALBEERR

SEEREERENRIT, BEERFERARITE
MIIERIFRZELEN ™) (HEHFREA)
3 ENRL

AR 28 v [ A BEBRCAIIR 2 28 738 fifi 4 (1)
HARNHE . Gt pl . RIS i . Rl
ARBTG5 . R
Ja G B A2 AT T e T8RRI,
S HLFRKAEELLANE . AR HEET,
Jir s & R HA A AR IR T R 2 = B
BURI4 RKAE, TR AR e () (e A B A L I
PRIZWT LA SR YT 85 TR EA — 2 AR PE R
PEo TEATAE LA Z W, R NAR
SRIEFE R W12, HERF SR SN B Il i
WA~ (£3) .

SRAMEAE A HEE S Wb, G v O i
FTBRCAJE K 22 5 A5 i A5 A I HIL . AF DCAS I 174
TAEwAR . Kl AR R EsEs, A1at
FAE I MLPAT ARG R 2K, Pl =480
FEHRIH T LRI o 778 S B0 1k 73248 St
HRWEEILABE T, ALATREE T EIRES
JERFFEHLIE (International Agency for Research on
Cancer, IARC) 15 5ACMGHERTE/ 2 &
M225%, L7025 TR E N AMTF28 SEEURPE 2t
L RS, ASPTIHERR [ HIACMGHE F 17
S BRI

SRR irAibEjive /UL S = S OEAD O SN
HE T TBRCASE R IR 3 58 A8 i A 52 AR YL, 1%
FENEEE B2 g e iR A N=N i) NS S S
RAFUE B AR O e, A A 54 L R
X e R T 7 A 1 3 o P SRR AN 740
(I, A, HIROTYRYE G4 [a] 25 %) B 1R/ 5E
oL R AR St 3 A TR 5 st A% 7 f), (HRIAR
TIE B 24 3 1 5 R A FIOCEMB 3%, RItAE N
e AR L

A GRSy BR 2 Ak 2B E X AR
TR 2R R AR i A AR 5 22 b AR T893 AR St
S TR RS AR A e 1 ) R sk
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