Advances in Clinical Medicine GREZ£3EFE, 2024, 14(9), 772-778 Hans X
Published Online September 2024 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2024.1492528

HER2MERIZFLAR RV ATT IR R Rt R

X B, &R

YEZRERFBE, BRiY E &
EL KM REEBE R AL, BRI I

ks H . 20248 H12H: FHHEM: 20245%9H5H; KA HM: 20244F9H12H

HE

Eatkd, ARBERERESHEE, WABERTHEEERERN. AREEKETFZ42 (HER2)ZHH
FFLAEIKZER, Ky ME5MBERNREMBREX. HARY, HERZERXILIE 5 EHRE K
45%~55%, HAEYETRRIERREZIGES 3T HMHER2AD BRI H AR ER . 72 H TR LR
, J5F —# - HER2MR R A IR & NHER2 [A M sk = M ALARE , HRyT SRR BEW R R HEIR T B K .
R, FEE AP ZE Y {RELY) (Antibody-drug conjugates, ADC)ZEHER2/E R A BEF ERHIKE
EIJT, HER2ERBEZX —HEZZHEFAMTRE, HBHERTRHAREERR. 2 CKEXTHER2ERE
FLRRSE B FLBR KI8T B R AT R .

K §EiA

IR, HER2MEFIL, ADC, EELFGST

Treatment Status and Research Progress of
Breast Cancer with Low HER2 Expression

Yue Liul, Wei Duan?*

IMedical College of Yan’an University, Yan’an Shaanxi
ZDepartment of Oncology, The Affiliated Hospital of Yan’an University, Yan’an Shaanxi

Received: Aug. 12", 2024; accepted: Sep. 5%, 2024; published: Sep. 12t", 2024

Abstract

Among women, breast cancer is the most commonly diagnosed cancer and the leading cause of can-
cer-related deaths. Human epidermal growth factor receptor 2 (HER2) is an established driver gene
for breast cancer, with its amplification linked to tumor onset and invasiveness. Studies indicate
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that breast cancers with low HER2 expression make up 45% to 55% of all types, and their biological
subtypes and clinical-pathological features vary markedly from other HER2-type breast cancers. In
present clinical practice, some cases of low HER2 expression are still reported as HER2-negative or
triple-negative breast cancer, with treatment strategies falling short of precision therapy needs.
However, the notable efficacy of new antibody drug conjugates (ADCs) in treating breast cancers
with low HER2 expression has increasingly brought the concept of low HER2 expression into focus,
signaling the potential advent of an era of precision treatment. This article provides a review of the
current research status and therapeutic advancements in breast cancers with low HER2 expression.
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1. 5|

FLIR R 12T R R L 2 AR DL R, 1 CA 2B (IF = 254.7) R AT 2022 4F A BRI T S it
s R AR VEFUIME KRR OOR T M, A R BT 11.6%, FETRAESIY, 5 6.9%.
e AL B PR S A AN, [ S AE T R AT IR 2022 A5 v i AT A R U AE 2
PR R RO R AL B S =, SO T, ™ U o PR . HER2 J: K] ERBB2 752 Ml G L T
AL TS B B A A RIA RN K T2 44 2 (HER2) 211 22 il 4 it 2 T B A5 i e R Vg
VRIS A2 A4 B 1, R AR AL e 0 ) RIS S d s A% 5, s R 4E G T L R
1228 K AR K, HER2 PR A R 15 AR 25 . ZEFLAE T, HER2 B FLAREE (HER2 + BC) A
FERNR BRI Z TG, AAAE SR AEBGO, & Yue AURIERIT 7 R E MR EY. ok
FZGYNATT, WM Z 2R, WA RARCRZE S, SEETUE[L]; LR TSR I, HER2 [ 1 2L e h
45%~60% 1 I8 S2fr N iZ A28 HER2 K& iA(HER2-low BC), —Mil[a] Bttt 70 Bos, o [ FL AR B
F i HER2 IRRE N Bk 54% [2]; EBEAE IR GIT Lix 8 #H 3T HER2 B4 (HER2-BC)3ul%,
AL GEAE ) 254 R 3R g AR A BR[3]. #18Y HER2 SR B ZGHI(ADC) 1 H B, i HER2-BC #1241 T M
HER2 #L[a)i6y7 Rk as T BT, 10k T HER2 MRRIAFLIME IR T B, AR tHhrE4H HER2 RRIA
FLIRE RS VA TT I ARECKS 25K

2. HER2 {RRIAHIE X RS HikwfE

HER2 & — P47 £ T~ 25 46 [ 40 i 35 1h B i s BRVMBBE PR B B 2 R R B, PSR LS H e &
B 1 GR B FA R 51 R AR R RORE, T SO B P T R R B R A, 3 VR PR 4 1 B A
TIEEK U PIBK-Akt F1 Ras-MAPK 55, 25 g 458 . 1T e xt 25 M i 24512 [4]. HER2 fIR3R35 1
VR T — IR HER2 #718 ADC HIAERENLIAES, 45K HH B ADC 24905 HER2 IR A 1A W A 7L e 26
FHRA TR XEIR TR, HER2 IRRIA AT BEANE — ML 702, Hhik 11548 HER2 — 7 KR R
[5]. HHT, HER2 JRZASIKIM 5E &8 F %2 2H 4k (immunohistochemistry, IHC) Al JE 437 4% 22 (in situ hybridization,
ISH) 25 RS2 A FIWTH,  #5 8 8Bt HER2 2599 F T HER2 ARRIA MG YT, 75 L0k 56 MERA A A I J v
0 S A RURAE R R R FEAR I AT SE M . UM I 8 S0 A DTV EAE T R, BN, HER mark $0R 18
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T I T (AR GE & e RS R BRI B HER2 £iA[6]: & IHC AR HUATR E &k
JETHE LR HER2 RIA[7]: INFIR] 43 9 Ot Be B T R B AR e 008 3 e s ) by 799 1 A 3 30 9 28 516 [T R S )
PRV HER2 FRIA([8]o AN R HNIGE, X ekl v] LAHE @il R IR0 HER2 (KR8 A RE /7. 2018
i S ]I R Jirh 989 272 2> (AS CO)/ 35 [E 975 3 2 5 2 e (CAP) HER2 #6145 R HE 4% IHC Al ISH ¥ HER2 IHC3+5,
IHC2+/ISH+5E X~ HER2 [, K B HER2 IHCO. HER2 IHC1+Ek IHC2+/ISH—E XA HER2 [, X
BH T HER2 B -F HER2 IHC1+EX IHC2+ H. ISH—5E SUCN HER2 {83 1A[9].  (+ E P th &AL
TBTRE 5 E(2021 AFEAR) ) H HER2 IRRIEMAN I, € X HER2 KA IHC §5PH 1 (+), B IHC HFH
PE(++) H ISH AL R o519 (-) [10]

3. HER2 (R T XA BB RIEHER R

2 U 7t L e B8 I RO BEARFAIE Rl HER2 RIAAN[E] T AAE 22 %, HER2-low BC E#H EVI AL
N £ P JRE 23 B, ZHZA 50 R % Ki-6 RIS G, TiE S22 [11].  H A O AR KA B 7
*, HER2-low BC H& H49N 1,136,016 % £ 65.5%. ¥ ZK 524 (hormone recepters, HR)ZFR A 5 5
HER2 ik 38128 &9 2 488 = A 9< (ER—/PR— &9 % N 51.5%. ER—/PR+/ 58.6%. ER+/PR—4 66.1%. ER+/PR+
4 69.1%), HR S HAHICEN AT fig 2 HRHHER2 A& MR i) £ 2R R 3 . PIIURIE HRORZS 732411
W9 RR: 5 HR-/HER2 k&AM, HR+/HER2 KR iAFL MR BE A AT T 0 . 55024 [11].
Z O AAR T HER2 ARERIE AN TS N &=, 45 R IFEA— 3. KE- 078 3CHF HER2-low BC B IR
JEXT TS TR 25, Tan [12]% ABCCG PAFIH AL, Tt HR RZ, HER2-low BC &5 FIA 7 Al
%, HFEZEH HER2 1+EHIKg), HALFH(overall survival, OS) & It & k447 #(relapse free survival,
RFS)#B{LF HER2-BC 4. 7 — T si+, HER2 k&A% HER2-BC &3 OS L& £ %, {H HER2-
low BC 3% HA 5 4 () 7L e 4 7 P A2 77 19 (breast cancer specific survival, BCSS) [13]. 2 TZEA /4t
K, e HRORF, FHIFLIYEH HER2-low BC M8 BA B8 4 1 A 4745 1 [14] [15]. HER2-low BC J&
P — RFIAET HER2-BC IR I IR « 707 R FIUGHHE, SHEERAM T fRIX — T8, DLACAHTR SH
HERITIRELE S, AL BEIHTIER BT, DA E & T — MR I A ) 2 B

4. HER2 R FRIXZ. IR BN AR T it R

HER2 7£ 83 41 i i () 2238 /K P2 1E H 4 FR 3L 100 3%, i 3 A i A Ayt L e i o7 395 A
%, S5ARRMIGRS REOmE RIS, ik, HER2 — B JLIRE -F 8L VA7 25 W00 & (0 B AR AL
Mo BTFRIEKTBAR, £4H$T0 HER2 A7 4 HER2-low BC #3& R I AREAR, KUk, Bk 5iMAE %%
(O B 2 B ATV T 122 R T 1 32 kR

2023 4E 2 F 24 H, S HE M 22 2k pt(T-DXd) ) E AE R E At Blr, AT iay7 B 2l — b
B —FPLL_EHT HER2 254367 R A )RR ek i A5 M HER2 FHE s AN FLIR I o B 22 BR BT — AT X
HER2 By HEH R rEuAR, HERT HER2 i 3k (137 14 7L I # (metastatic breast cancer, MBC)[#)—%4t
IT IR AR 3R 2 O UESE[16]. HER2 ARRIARIHR H 51 R AT T i Z Bk R PLRE A 6T HER2 KRB HISE
WM. 7£ NSABP B-47 #5iH, LAl ZEREHUONAR I HIA R A K 7524k 2 (human epidermal growth
factor receptor 2, HER2) X))k [K ¥t [a] 25 ) vl Wi 35 2038 HER2 PR FLIE TS, 1 HER2 KRk FL AR
R AR Z R BT SR AR [17], MO HER2 IR0 17 JoJik R4 1 114 7L e S8 AN e H 4T HER2 42
AYEYT . VPRI 8HT HER2 ZGWIRLE TN A:, X Le254) 1 Iy HER2-low BC $& 4t T8 67 /i 35t

4.1. PEZBPEELHI(Antibody-Drug Conjugates, ADCs)
ADCs & 56 &M a2t 2545 & 1) R e PR, B ER R mA T7 (1008 £ 1A A 7 110 4 it 2 4 45
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4. Hul, &BREH 15 7 ADC 259 117, #Eid 100 F ADC fi ik 4 1E AL F I PRI 70 B o 8036 il 2 2k
PL(TDM-1) 25— 3k15 3 [ FDA i T 7L 1 ADC il 5, 2 o B 55— SR 3t 7L e ADC 24
Yy, T EMILIA 8 58 &% 1113 TH3RESA B 7t 232 97 2 B55E 7 TDM-1 7 HER2 FH 14 M 1 7L i e 1) —
RIGIT AL . T-DML MR AE HER2 KR IA AT ATHE RIS, 78 2 NMURIE &K B, 5 HER2 FHMEA
tt, TDM-1 %} HER2 1E# (B45 HER2 fIk3R1K) FL RS 5 M (E X HER2-low BC J7 A FR[18] .
DS8201-A-J101 A& — i T#i % ADC 254 T-DXd 7 AT 1k i 265 B B o 3k, b ds
HER?2 X Z A FLIm i, 45 B7R T-DXd VA7 HER2 K253k L e 5 (R B 22 iR %5 (ORR) N 37.0%,
i L 2R HI(MDOR) Y 10.4 D, AL Tk R A FHI(mPFS) A 111 AN A« AR EE Z 1R HR)IR A, ORR
ZHAR, HR ML ORR 4 40.4%, —BAMEFLIRFE(TNBC)A 14.3% [19]. XTUHFFAAMNIRIUE T T-
DXd HJJ7 2L, [R5 HER2 RIS W FLHL T 1 eSS . Bl J5 7E DS8201-A-J101 B5a R it b T Ji fry I
Wit 5 DESTINY-Breast04 &% DESTINE-Breast06, it —bH#RZ& T T-DXd Xt T8l HER2 ik 1A 7L ARy &
HHIT RS % 4. DESTINY-Breast04 & —IUXUE .. JFA. &k, 2900 1 IR, LT
W HR RIAWf], T-DXd ¥IREEE i HER2 (R IA 7L B3 1 Jo it JE A= 47 B (PFS) ALE A= 47 #(0S)
[20]. B& T H.253R97, K& T-DXd BEEVARIT (05 HAth ADC. SEiayT A7 BUA 20 W6 I7) I I PR AT 58
IETEIEAT
4.2. BwEHr{k(Monoclonal Antibodies, mAbs)

MRGO002 =& —F#i 8 (141 HER2 ADC #j¥), 255 i Zekfihiiil, i APt HER2 1gG1 i,
HAMR - INRREEAHEE IR MMAE 45 MRGO002 /& —Fh A & 15k sE M i & 8 5t HER2 #
P, o Fe 45T E S CD16A AN S &, IE X PRI SE I, -5 T EEA A HER2
FiLME T ADCC fEH[21]. — T B £ 145 MRG002 1597 HER2 ik %3% R B sk mBC M 972
Mz VeI R I T8, W RoR: 78 49 BImPE i &, ORR J¥ 34.7%, DCR Jy 75.5%, Jf HAE
A I AS R = IV 4 e R R B s R s $8 MRGO002 1] el HER2 I3 (1 7L s 38 1
PrindTie s, UHE NI TNBC 3. % 1 MR R, WS B8inm A, &3
BERRTT RILIG RAF 9, A HER2-low BC (1 R YA 7 TR BI 71[22].

4.3. WFFRMEHUE(Bispecific Antibodies, BsAbs)

BsAbs Z5WRES [RIIN 45 & WA AS FEPUR SR —HUR I m N A FEIRAL, A TBEBHE S@es . 55 %
PERN AN, HE5E ADCC, $miayT R . Halae AR v T 5 @ i e PR PR . — T X ER+/HER2
RRIEFLME G 11 I R 70 (NCT00321981) &7 T i IR R 3K 25, Zenocutuzumab (MCLA-128)id it
% HER2. HER3 ({4 X sk AT #E A M 4%, By 1k HER3 Al Akt BER1L, H0BoR A K, 35 S0
AT XGRS B 7ER DT MCLA-128 A P 70 TV (ET) A HRH/HER2 KR 1A T s (1997 2%,
S5 R TIR, IRIT RO R E K(DCR N 45.0%: 24 JHIln R3K & % 16.7%) [23]. It4h, MCLA-128 7£ HER2
B AL AR MR, H 1 w00 1) P8 A e P A K o UK S M T4k ZW25 1 ZWA9 W [ 25 & AN HER2 R A0,
IR ATAF SR, P8 7E HER2 IRk /KF Lt BB SR bR s, H5 Xt Zwas g
AR HBH 1 HER2 {5 546 F[24], BARWT LW MCLA-128 fgfg | HER2 i ik fl HER2 (X £ IA4M
M5, AHFXT HER2 I3 1A o 48 AR Fr) A FH S8 % 1 A B A, 7 2 0 22 PR St 7 SR o L R FEVE I

Bz
4.4 HER2 &8
DU PEHE — MR TiE, I RIWEE 1 R GEIR BRSO 40, BRIV I o 50 SR A S T
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JR R RE R R R 2 ISR AR R I S SR, AT BT s, HLOT D AR iz,
PR R IR, Sy R0 n] LA R RNR AR A . s N HER2 RRBEE M AE —&
TR e . CWF R 58 NeuVax™ 52 Fl E75 (NP-S) 5L - 0 41 i JB6 25 55 V% 3R] -1 1) 4%
M. FTutk, 7 PRESENT NIRRT, E75 IR HT R0 758 4 FHAC. B HER2 ik 7L H 11 24
ROFA I, 226 N E R E AR AT & 1k [25], — TR G AR R 5 (NCT01570036) 48 55 T 275 1l
HER2 fX£iA[M) BC H#, £ TNBC WA+ LH NPS 41ff) 36 I~ H DFS 2T 2@ 7141 (84.5% vs.
70.6%), BEEIEIT A MG IMEATEEEEA R 45 . B FER Y] NPS TG #h ZBRFPUX T HER2 fRER1E AN HE
HARSEM 24, JUHEXT TNBC #34[26]. E—WPUZ4l. arhet:. FEFL. 5. 250 1 AR
HYN 456 19 &3, WA HT o, TEMHH HER2 IRRIAFI TNBC B H AR B H[27]. BfE 2,
E75 BKTE HER2 {K3RIEFLIME A7 BURIE FENDRIG AR bk — B IR R . AE37 RElE A S Stk
CD8+#1 CDA+T kLA fud 3, Fid ik 5 0 2R A v fur SR 3 928 176 251 . BROWN S5 [27]7E— T 11 HAIl
PRIRES H R B3 AD AE3T 51 J5 1M ) HER2 IR 1A 3% DFS 1531 1 12 2 (3% (AE37 i 4 83.0% vs Xt
18 2H 62.5%, P = 0.039, HR: 0.375, Cl: 0.142~0.988), iX##&7~ | AE37 1] LA e B HER2 IR R4 35 1) il
Jao MbAh, EFE T, BT T R IR B B 1 B 3 B RSO T . Adagloxad Simolenin, GP2
H1 VRP-HER2 #5145

45, EAibETT

HAh &% HER2-low BC VAT 2% B 2577 RIWEAWHREL, 41 SYD-985 F1 T-DXd %5384
ADCs Zi¥l4 PD-1. TKI. N ias7 « BPTRHAR IR 2185 7 % B HER2 YT 1R RN
523, Y4 E £ HER2-low BC #3# MW H3R3S .

5 B&ERE

2% HER HEAT R 70 ¥ 245 HER2 (3014 1) FL I B3 i R BB s, B ATX T X 4 th HER2 IR A1
DEMEANAFE S AR T H T HER2 KR FUIRRE B F M KVA T I Fuidk g, B4 ADC. XL
Pl PFCREPUAR. B SEA LY, OISR AR B T AT T R BEAE X Le R A ADC A H At HE )
SR, HER2 fIRFRIA LI IR TT AT St il A 2. ARk B 21K ISy HER2 (RRIAFL
PR IX — . 2H N B RS HE 1297 0 DUk
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