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[Abstract] Breast cancer is one of the most common malignant tumors in women worldwide, and its molecular
subtypes have a significant impact on treatment strategies and prognosis. HER—2 (human epidermal growth
factor receptor 2) is an important target for breast cancer treatment, and the level of its expression directly affects
the choice of treatment plans for patients. In recent years, with a deeper understanding of the molecular
heterogeneity of breast cancer, the state of low HER—2 expression has gradually gained attention. This article
reviews the progress of the research on the clinicopathological characteristics and imaging manifestations of low
HER —2 expression breast cancer, providing a reference for clinical diagnosis and treatment.

[Key words] Breast Cancer; Low HER—2 Expression; Clinicopathological Characteristics; Imaging Features;

Research Progress

58

FUBMER T M A Luminal A%, Luminal BZY,
HER-23 3¢ i Y K0 = BA 4 FL RS (TNBC) o I 4E3k, HER-2{ik ik A
LRI BB N A — B (0 2 T R, B R 1 I R 7
FREE ALY ¥4T . FEDESTINY-Breast 041 ARRE& T, K I
A2 YIAE L, T-DXdREA A0 PR IRHER- 21 2208 7L Mg J 35 19
FETZ RS, JERE 3 A KA 40 VA T 3R i A BEM15%
(HER-2FR 1) 3K Z260%70% (HER-2FF 1 A 35) - BRIk, HER-2
R AR S W T IR R T A BEE

1 HER-2{E 3% FL AR 2 MY e PR IR ER 45 1iE

L. L8 U5 IAT R 5 o FLIRE 2 H AT 43R R0 3 dpe i R 1k
g, oy o R EAR AR N R % A K IR ¥ 32 4K 2 (human
epithelial growth factor receptor—2, HER-2). ¥z 5244 H
2 B A% BEHE A S PR (nucleus related antigen, Ki—67) B8k
0, FE A S Luninal A%Y, Luminal B, HER-2idZikHUAI
= BAMEFLIRE (TNBC) o ARYEHER-2RIXRAS, BHEHER-2BA 1 5 FH
PEo (HIEAESK, HER-2{K 321k B 7L M 18 A N & — Rl 7. 19

TR, B I AR B A A A W47 . HER-22 —
Rl B B ER E ERE E E IRER O, S P A R R
FR SRR S, PTG A DS 5 e S, WA . AT
PATRIT R, o R ik 5 m m g 2 kR AR A5 . HER-2
B 1 L e 1) 8 XN S e S AUk 22 5 Dy (+++) BRR AV 2 38 4
W14, 25 4P 1920% .  Z150% LIk SR HER—2E (1
G AU 45 JEoR (1) B (++), B3R A 4458 (FISH) B,
#AFHER-2F 14, RIHER-2{R KB A . AT F A, %28
BTE 7L NFE A b 5 bh e e, rike0% bl B tkAh, 7EHR
P 1 SRR A, HER-2ERIA AT o L7 56

L 2 R FRAFAE » 6 W 7045 S B, HER-2 380k 7L AR I
B 5 H M HER-25% 1k #5755 IR 78 BEARRAE AR 97 3R 23 A7 AE
22 5, X A 1 BHER -2 308 FL IR T BB AR 45 — 2 e M
o RO, 2T A R WY, HER-241% 2% 3% FL AR FE 4L 425
Zo. MORAARIEA . B ESE T AA MEER I . IGIRAF T
TR, HER-2MRFRIEE R R/ RESHBEE . TUE% )
HHAFEZE R

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 97



Basic Medical Theory Research

A EHE 53R iCHF
% 6EeN 6 eNRA 1.0€2024 4F
SRR B3| TS ISSN) & 2705-1102(P) / 2705-1110(0)

HER-2/& —FifA7E T FLARE AN IR b, B B 2 R A g s 1
FIES IR &R A, HAEN SAIA K A RGER H i R IEE B
VEFI™ o HER-23RIAFEE ] i /2 B i LR £ 2 U (A S R &
2o AR A 5T 2 W], HER-2IK 2654 A1 B 48 3 8 FRARAIE 1)
ZE Mo K Logistic B4, 1F 5L T HER-2MIK 215 7L Ik
BB MR R A2 R . AR THER-2 (0) 2, HER-2{IKR
ik F 2 R T HRBH P 28 18 (K1 —67<30% (Ki-6 71k ik) 5 L s,
W bk R A 5 RS R T R R AE . E R EH AR, R
F ik FEHER-2 % 38 15 FIHER-2K R 15 Mg 2 Al B F B 35 1 %
S, 79. 8% I HER-2 1% 3% 18 7L It 9 Hh A HRER IX, T AN A 39. 6% 1)
HER-2% 2 1A FL A8 HH A HRER 1 (P<0. 05) , HRPH M % S5 HER-21I%
FIERIEMKY . Ki6TR R, 2 59R0E £
GrE4, AT S R AL R AR bR 2 — o LiuZE R R
I, HER-2{IK 3R 1k B8 3 LA AW AR K 1 -6 738 JE Fis BRI /N
JHRE K42 . A BT 7T B, Ki67T7EHER-2{K R IA 2 FIHER-2 & Rk
IS4 R WG T2 28 57, 0] BB 5 3 UK 1 67 34 48 48 50 T 42 19
ENCEEESE

FER R T 10, A W9 R, HER-2I% 335 5 i 55 bk 2 45 45 7%
BIEAMAHR. IR AR5 2 7L B e W FE R 17,
HEB S E KB ECE 2 IR PR B 0 & Z R, ek S
I PR IETT 1 32 B, 2 VA% LA 8 TS I fE R (R 3
Z—. "W, WSO 5 KB H B IHER-21%
RILBFHMNTE. X TRYAEEHE, AAER, HER-2{K
FILRA TR R T FAREBIT A SE TG A R IR T &,
I H 5HER-2 (0) 8% (1+) f 8 3% LhAR, HER-2MR3RIE & 1 B 7EX]
SRR R, MBS R E S RSB H, 17
3BT B /RHER-2{IR R IE F TOIW AL A7 FARHER-2 (0) 5 (1+) [ R 3
HER-2 5 3R H 52 2 2k S HUvR I 7 1 BB PR

2 HER-2R KX A BRI EFERU

2. LIS AR SRR B A A 2 H A E B AL A 7
2 —. {2 H AT A EHER-2F KR A P W 7T E B4 7
HER-2FH M B B VIR 25 3, X FHER-2MR R IA & Wi R 5% « AN [
SN REYE ARG B B ERBR, FIWAR 57520
FUIRRE RS BB LA AR AR A5 R R, R
8] 537 43 B4 (1 FLRRE T 4 2 R BN AL, 3 0] G851 78 1)
PP BTN 2 B IR I P LI A O, TR i JE R H LR AR G,
5| L ) [ T 4 25 G AL 4

ol F R, BiLuminal A5Luminal B, — 4k £ 3%
NS, BEER . mEFE, 57 RHSER. H
o, Luminal BYFEZY S5454k 2 IEAHSE, M AEZ H T Luminal BIE
R SURFIE R i b B0 Py, HER2IT RIA T — el s £ 3%
BRI ERIA G RN, H WA NS AL SR FERAL X, 5843 7T 55
ARUL TR E 422252, Ocm, FLERERAE LL <<0. 7. Bivyed AN R0
TR 5 2 1 T i 8 200 A2 N AH 4B 1) 1E 5 4 21, 1 S M A
FE LR R . SR, S ETNBCAR Lk, TNBCWE 28 3 LA R HERRAE,
FER NI FE SRR, P33 B A 38 20, 35043 I AL IR E X, J&

75 [ 7 22 B AR 58, T RE S T TNBCHER = 45 47 40 2145 5% . TNBC
) AR AT AT ) T R G B, e A i S A S A, BRI
YR BB, R RA K B, M, i3 LR IR 5 .
W 2= E RO, Luminal BYEAY 2 L, HER-2BH 14975 61 A TNBC
95 191 250 R B BT 9 ) 0 20%, 52013 FE X nG e — 8. Fid
MAZIRTS, 55> FWRTAHRM: . Luminal BERIFIHER-214 %
1 2 L SR R P LS B R R, Alder 4y 2% 5 0 11 8k
. WangZ5EIHE 40 45 5 R, HER-2 L 5 1M P 4B KA1
(R IAAH ¢, HER-2 35 DR 110 A8 P9 o 40 L 3 40, (i 2 68 A= i,
WA MERE 2, SLZZ, MRAE S =FEE, 24
K. 1228, ®#. HasanZ" WHF50 45 R %R, Luminal BRI,
JiR R L3745 5 F % T RS 5 Ki-67m R ik B HER-2%ISPH A
Ko Ki-67mr R IA(EHEYN MG BRI A, #7522 & A, ff
iR bl A K

W 5215 22 BN W R, 8 7 3G 5 TT B LRI TE S RO
[F) 7 373 2 7L M8 RV AR AE P R AR, W FLIE 2 vy AR
HRE ARG T B FLE S A A TR, S
AN 43143 0 LT V0 P e 3 A I A7 T A % o TRIE, b p 1%
FA T VPAN LT 5, o 3000 LR AR 1) RO BT — B 1
LRI

Luminal 28 7L e A2 e PR LAY, 08 75 36 R R B AR
TS TR Ot s Ry 3, SRS Ya RO, B 2
SERICER, HsRsB R SE5RIE) . BT T B B i
AR B () 2 22 AR E, R gH R B LR SR
e 3 % DX 3 1f A A Hp e X B R, VPR RO i, ELAH R
REUESDIR, FOA R s S8 R A K IR AL T 8 330,
T I P I R AT RO R I 2, BT R Y R B 2 AR,
RIS SR A . ARk AR (VITQ) b i e fi AR R i 251X > eh
L [X > JE] [ 1E R, 1 X A3 Luminal 30 5 (X A fifl, 25 3B
L s e LSRR ——REIAE, L 5B 2R IX AT N 5%

HER-23f 1 J4 L Mo L 0 7 s R A T4 I v 1 o, B VAR R
P2 W.o SBITHER-2A R IE, Mtk M Py i A KR A ™,
Fradh— 25 i A P B A0 A A 38 5, 5 e e S AL e R 3 )
DK i, AR R T R DL 0 5 TRV o ph T A A
PR %) A T P AT I AN TR, I TR R e £ 4 AR A R ) S
A ot B A KR RE B, IR R A B I SR AR, AR I SIS 2
RUUNBEEBR" . SRk R (VTTQ) b i R 8 35 23 AH X 4553,
4RI S e X AR # . HER-2is 2235 70 L I B B e o

TNZY ] s B 75 1 5 2 ORI M R G 5, 3458 J5 10 S I
JEEEYOR, B R H )l s B AR, iR SR 12, IR
VW 35 DA 7 2% FR T BB TN S A s e A Rk, B4
Btk A, S S0 0 %) e e 440 e B A BB A i 5 O
FLARRR A FHBE I G 5% LR AR (VTTQ) A i g
(X 5301 5 X AH NS Y557, 32045 X A0 o e [ R 3 78 0 Y o e 2 = 9
PEFLI A & X iRk, Fo 5 B AR 1 U7 =X A0S 1
M2 R

98 Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Basic Medical Theory Research

A EHE 53R iCHF
% 6EeN 6 eNRA 1.0€2024 4F
SRR B3| TS ISSN) & 2705-1102(P) / 2705-1110(0)

2. 2 MRIFFAETE % IHER-2R IRAS th BT FU b fg o 4 H AT
9T, %50 FUIRIEHER-2 R R A K2 T2WI, DWI. ADCHIDCE
FRHIT &, RERS SR AL TS (MRITRAR . R/NRISELED)  Jihygg 4
MO FE S S Ay MAERS GG PR i B IR AS DL AR 28 5%
FRAE. BT LA E S BB, AR il B R IE SR X
FRAEFFR i, B RIFHE L.

IR SR Y, SHER-2F KA Jad Rk H A LL, KRB #H
HEE R IR N TN {5 S A e . B N T2W T {5 5 3w
MR R SETUKORIRZE o iR R TG, PR A
HRARAE " . WK IA, HER-2RIA B, ORI £ 1.
a8, = IR 2 N B SR B, HER-23d %k
U 2 R IR . ZEIt Rl 205 T, CHENSHA N H 5
HRARZSE 5%, HRPAPE RS AT R I AN G W )i 2%

BEA, o3k SRR b B am A AR 20T SR AR HER -2 R R 2k,
BAE LG B I 70 R AL BB B K, &R SFEARER
FRA O KT R0, BF AR oR, HER2RRIBERIRR L E T
SRS e, oAt 58 )55 DR b P s A Bbh B S b P i
e B . HER-2BA V7L e T 5 R oy 2 7F, BRI
Hom A e B Al o F A . IR 5 I A SO
M8 P B2 AR AR 73 ik S HRZR ik i 22 A 5%, HRBH 4k 400 i 0L 1A
B AR T, IS PR PR e AR U S T T A XA
KRR, b0y By i e 48 T BRER B B AT 4 4k, PR L 7EHER-2
IRFeik 3 PRI 138 B8 L BUFR T 3k

3 FitERE

HER-2{IC 1 LRI AE Dy — P SZ I 23 1 XY, JFL I DA 22
FEAEFI RS S R SR IR NI T AR W 2R, 5 T4
FIRARIZ W HRITFITE PP A R .

(5% 30|

[1IModi S,Jacot W,Yamashita T,etal.Trastuzumab Deruxtec
an in Previously Treated HER2—Low Advanced Breast Cancer. N
Engl J Med.2022.387(1):9-20.

[2]Bray F,Laversanne M,Sung H,etal.Global cancer statist
ics 2022:GLOBOCAN estimates of incidence and mortality world
wide for 36 cancers in 185 countries. CA Cancer J Clin. 2024.
74(3):229-263.

[3]Yarden Y, STiwkowski MX. Untangling the ErbB signalling
network. Nat Rev Mol Cell Bio1.2001.2(2):127-37.

[4]Cai M,Li M,Lv H,et al. HER2—Tow breast cancer: evolution
of HERZ expression from primary tumor to distant metastases.
BMC Cancer.2023.23(1):656.

[51Wei T,Wang D,Gao S,etal.Clinicopathologic characteristi
cs and prognostic significance of HERZ—1low expression in
patients with early breast cancer: A systematic review and
meta—analysis.Front Oncol.2023.13:1100332.

[6]IMa Y,Zhu M, Zhang J, Lv M, Chen X, Liu Z. Prognostic Value
of the Evolution of HERZ—Low Expression after Neoadjuvant

Chemotherapy.Cancer Res Treat.2023.55(4):1210-1221.

(712 g 4, x| 445, F YL .HER — 21 3% 3£ 3L BB &Y I JK 7%
TR BTG oA B 52 A 1B F1,2024,51(03):19-24.

(818 uk, 7K 3£, 76 #, % HER2MK & 3k 7L MU BY I IR o 38 4%
A0 Ja B R 47 % B B R K % 5% 4#,2023,52(06):494—-498.

[9]LiuCG,LiYF,MaTY,etal.Clinicopathological characteristi
¢s and prognosis of early—stage HERZ low—expression breast
cancer:A single—center retrospective study. Front Oncol. 2023.
13:1130734.

[1OJRtE, RAR.A 7l 9 F 2B 5L AR By % 4 A5 A8 75 AR AE A0 i
PR 3 3 FRA R [0 oF A ) 1 22 %5,2020,29(4):330—336.

[11JHasanR,BhattD,KhanS,et al.Association of Her—2 Expr
ession and Clinicopathological Parameters in Colorectal Carc
inoma in Indian Population. Open Access Maced J Med Sci. 2019.
7(1):6-11.

(1212 %, 284, 3 3 L% 48 FAE K H5Ki67, ph3kikmy
At e M R PR RSP I IR B % 5 40 %,2015,26(5):321 —324.

(13K F W, 5 &%, RB¥,% Ki—67, PRELUminalA 7L
T B R IE R TR B L 4 AR 4,201 7,32(9):787-788.

[141SunL,YuDH,SunSY,ZhuoSC,CaoSS,Weil.ExpressionsofER,P
R,HER—2,C0X=2, and VEGF in primary and relapsed/metastatic
breast cancers.Cell Biochem Biophys.2014.68(3):511—6.

[(I5]5ZE2FRAQFTRAARBEREFEYHERLEES
ok b B R LI]. o [ I R B 5 % 17 42 %,2019,30(4):261 -266.

[16]LiZ,RenM,Tiand,etal.The differences in ultrasound and
clinicopathological features between basal—Tike and normal—
1ike subtypes of triple negative breast cancer. PLoS One. 2015.
10(3):e01 14820.

[171Yoon GY,Chae EY,Cha JH,etal.Imaging and Clinicopath
ologic Features Associated With Pathologic Complete Response
in HER2—positive Breast Cancer Receiving Neoadjuvant Chemot
herapy With DualHER2 Blockade.CTin Breast Cancer. 2020. 20(1):
25—32.

[18]Bae MS,Shin SU,Ryu HS,et al. Pretreatment MR Imaging
Features of Triple—Negative Breast Cancer: Association with
Response to Neoadjuvant Chemotherapy and Recurrence—Free
Survival.Radiology.2016.281(2):392—400.

[19IMoffa G,Galati F,Collalunga E,etal. Can MRI Biomarkers
Predict Triple—Negative Breast Cancer. Diagnostics (Basel).
2020.10(12):1090.

EE® AT

ZE(1998——), %, X%k, TR TR G EAMEHR L I
FE: REAE

BIHAEE

R L BEA1973——), %, ik, AR ERRA 8 £ ET a2
FREEAFE .

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 99



