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Abstract

Breast cancer is a growing trend, with human epidermal growth factor receptor 2 (HER2) positive
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breast cancer accounting for 15%~20% of all breast cancers. HER2 positive breast cancer is ag-
gressive, has high recurrence rate and poor prognosis. With the deepening of molecular biology
research, the research and clinical application of tumor targeted therapy have made breakthroughs,
and the progress of HER2-targeted therapy has improved the survival of patients with HER2-positive
breast cancer. The introduction of monoclonal antibodies against HER2, tyrosine Kkinase inhibitors,
and antibody-drug conjugates significantly improved outcomes in patients with HER2-positive
breast cancer. Typical is the anti-HER2 antibody trastuzumab, which has been recognized as one
of the most effective therapies against HER2-positive tumors. HER2 gene has important guiding
value in diagnosis, treatment and prognosis evaluation of breast cancer. This review focuses on
the targeted therapy of anti-HER2 monoclonal antibodies in patients with HER2 positive breast
cancer.
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1. 518

HRAE 2020 MR 4 2 GLOBOCAN i, FLM & Lotk m R ImE, BAEZ0H 230 J3# K, 1
PR FE068 JJNFET o R FIBOT 3R I & L MR hE 1) 1 O [1] - Horp HER2 PH L i 75 LA 25
Rk A . FE ) AR, A HER2 B H 5 FEHTA(MOoADS) it BRI 1 77 (TKIs) P44 -
IR (ADCs) I 5T N B0 TR Bt B E TS [2]. 2017 4 ESMO K> I, ExteNET B H
BT FAER, RALRETI ) 5.2 4F, 255 BIORTE M ZER B BUIATT PR O 1 R RRIE B
BT, BeS IR m HER2 + R 7L e S5 (1) 5 AR JCIR I8 1 s 52 K “E A7 22 iDFS (90.2% vs 87.7%, P = 0.0083)
[3]o MtAh, #E4E MARIANNE [ 1iR56 45 R Eon, T-DM1 #2541, T-DM1 BEA -2 Bk gl 22k
PR RAZL R A T LEAF HI(PFS) 20 8 14.1. 15.2, 13.7 A, $#28 T-DML A R IFHIHU R 1E
FA R i 5244 [4] o o il 2 Bk B2 — Fh bt HER2 FRAMX 1) AN VB AL B e B B4, 1l B 3T A AR HER2
IF 1k 2L 1) s 2 () HER2 BRJA1G YT 7 E5[5] [6]. SR, HAFEAE—RLil A, 5 2 Ol 35 M RN 245 1
XAENGRAE A 5 7 ATRER . B, 7 A AR LI 7 SOdE ARV T SRS R G 2, A H
Xof 1S Bk FRLGLLE HER2 BHPEFL AR V6T o A F 703k g S B FHBIDIRVE an R 450k

2. HIZERERH
2.1. fEFIHE

it 2 2k i (Trastuzumab, 7 & &R FETT) & —Fh NTEAL S FE BUR (e BRE 1 G, 1gGl). IgGl 5
HER2 M)45H938 IV fasbIX 454, it Bl Cdk #i15) p27 FFHET Akt F1 MAPK Gl E%[7]5]#2 G1 A4
FHYH, 330 HER2 SZAA (1 25 2k AT 48 B FRy A7 35 A AE KL . HER2 5 T Z Bk AP AH FLAE A iEE 2
T 77 2 BH L B SRR T (5 5% . B AT AR HER2 5 HiAth HER 324K i 384K, FFBEIT A X 42k 54
fifte BT LA S A A, AL ] SZ ARGV AR B AR [8]. B, Trastuzumab 1) Fe [X 5 & G
Y M (AR R AR 1) Fey SZARINSE &, 8 P4 (0 i 20 i /5 1Y) 40 i 25 /F FH (antibody-dependent
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cell-mediated cytotoxicity, ADCC) [/ ftRi 2. i TS B R, SEgbrr2stt, 4uie
BEMERIVE R UL, DR R 7m0 AE V5 R B[ 10] . M2 BR B BTiE il CARHIE HER2 S TRARMIFE AL, M
M A A PIBK-Akt 8. 13— i J5 e A S 2 R 2R B Sre/ &4 BRI (Sre/Fak) i i [ 11140
M BRAAE LS GRS, M2 R h SR R P AR ORI, BRI P R A KR T (VEGF)
FIE, FF 0T RE R I0 I I M [12] o 8 I ELISA Al V6 7 ZH AN HE ZH i 4 2R b VEGF-A K FE (pg/mL) -
TE58 4 K, ELISARIIE R, SXTREAML, a7 48 1) VEGF 23 F#{%(P = 0.03) [13]. X#fEH
ARk 2 ik R, R e R 5 I | A R .

2.2. Ilmpk

B3 HER2 J& (Al 204 B FLIR S 1 S ve BE P AA, M 2Bk B HTR AR AN 3R BT va o7 FL I (e )
250y, MZEREPUE N —FEA N B REYUA, KA T HER2 MAMEMIR 1V, 6] [F = RAARMIE K,
AT BT S 5 = A2 [14]. th4h, M Zekeadiae 5 AR R gmi e, P bR AR EEA .
M ZER YT H AT O 2 N T HER2 FHYERL S B BB BA T« REHIB) s 16797 & g Rea T,
YIS T REFRIPTMB R . M2 BR BT IR PR S A SO 1 0 HER2 FHVEFL IS B E TS,
JSH HER2 FHME 5 i # M 3L iie — 2 Ao it Fe J bR HE VR 97 77 22 [15] - 78 B A FLIRE G PRIV IT 5 9%
£ S Hf.

2.3. FRM

B2, HZBRRHAJUNRRME. 5%, BIFARXE A HER2 IR B H#HA R, HEmipk
BUREEE T, AT ES, M BEEE S Y. K, EERAOEREE, Hn T
O I FER A O I )RR G o 5 =, i R T SR AR ] 32 AR SR AR B — AN, T L A5 S BRI
SEAMI[16]. M TIXLE RN, HE B BT TURES AL R HER2 SZAR AR X I 254, X825 m) LA il %
PR EEH .

3. HER2 PAM LR RO HE R

HER2 [ LRI 2 5 Fr 5 FLARIE 1Y) 15%~20% [17] [18]. X 28 P 950075 W0 704 (R 4R AIE & N\ 36 e A K
K544 2 (HER2, XK erbB2)fyid iRk, MAKZIEL ERBB2 1. HER2 J& T 52 1AM 2 FR Wi X
W, A 4B HER1 (XFX EGFR). HER2. HERS3 fl HER4. 34 HER & F#MIE R, HER & (A [FJA
IR A, B S OE SR R R A S T R N, AL PIBK-AKT Al RAS-MAPK (ERK)if #%, i
TN AN, DA R AN A A RS [19] [20]. R, HER2 A& FLARMPIR A 3 BESUE R ah [N 7,
FikZEA, MMM T —FiasTHESS Y, 0T LA O ) HER2 A4 iR 3

HER2 $Em)i677 ik e i3 7 HER2 P FLIE g AR AE o ol AR HE YR 7 AT A 1 4R 1)
i HER2 $ERAYT, ORI HT HER2 ik 22k . JREXMIRIT BG4, BE —#n B
2 IR E K [21]. Bk, iGN F 1) HER2 ¥ 259 B K HER2 BB )G YT IIRFEEIN [ R4 &rif
IR CBCN AT E . et b, HER2 XUEMVAYT . EKITREMPT HER2 897, LA PT HER2
PUik- 29 B T-DML (4R BGTT, 5 Sttt i TR R .

HATEIFR T JL25Pt HER2 25, fU45: 1) 5 HER2 MuAbX 454 B sa B iik, i -2 2k i Anig
ZERBL, EATEE IS HER2 (55446 R EEPUMEER, @l 516 F % RGN AR S
PRI A B M DT A HE IR BRI AE s 2) /Nor T IR S RS I R (TKS), RS e, &4
BRRMTES R, AIE HER2 KAl HER MR A HI M N B R RIS S5 Mt & & 3) Hudk - 23 flEx
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YI(ADCs), Ui Z 2k 551 emtansine (T-DM1), H1#$E ] HER2 HE4MX (1 870 4 B 44 5 40 B 5577 726 2 1 e[ 22]
[23] [24]. WA HER2 FHAESE [ 25 M AR 4k a4, HER2 FHE S H 2 i AR A2 R A TS 158 7 MK ik
o (HAE, HEMAYEE e AtE. — Bk W HER2 ¥R 2541 25 al AR FASF L], R
HUEAT RS AN R 2 IMILAH [, XL B A FERIGR IR TT B RAT (B A i 245), BEATERIT iz i,
BRI A 2 5 1 7 WA S AT A7 CE BOR R AR IR i 24 0 5 P (GRAF I 245) . HER SRR SZ A AN 58 4410
i, B ARBEINE HER & A AREE(S 5 SEIURREE IS 546388, 2 HT HER2 YA 97 J I 32 225 (K [25]

A HER $ERZ5%), A48 P HER2 HUAAK (2 Bk B TR 22 Bk B50) B4 A Y 2 5 5 2380 TK
BRE I, AR —AE, SZHIR HER F 2R K4 HH1HI[26] [27] [28]

4. MZBREHE HER2 PR ELARERAITHR
4.1. RETHTEBaTT

GeparQuattro A 7T [291UE LA + EAZISH T B AL ST R A il 22 2R B e vk 3058 o 1098 3 56 A 2% il
HK(PCR), HAMINFIAARN RN . NOAH B 7T [30]45 Rt BoR, Hibyr albbis, ek aib
ST AT B B R HER2 FHPE S5 1) pCR R, FfH B JET R AR KR 437 TR T 33%M1 40%. 1X—45 1
TE 9 PEFUIRE H 2 A M P AR 2 T 360 . PRIk, 222k pii & AL R AL RE I 7 %8, O~ HER2
BH 1 L e BT B VA IT IR AR T o 7RI Z Bk PR,  15%~25%1) -1 HER2 + RT3 7E 452 iih 2%
BREPUALTT, (EAE BRI E R, XATREE 2 AT HER ZRZARMIAS 52 4 HI[31] [32]. HER2 XH#E
F) AT 1) B T 280 IR AE S e M L e S8 1) e i B R Rl A BIIE S, 72 il 2 BR AR 2 VE Ath 5§
[ Atk 1 A2 Bk BT, 3RA3 T RTBT AR 10 15.7 AN H A A7 (0S) 3k i (F A7 OS 4374 56.5 4~ H il 40.8
NMH:s HRO.6). Bfif5, T &M pCR %, fEFiMBIATT hdtAT 1 0 E HER2 PHIHALS, 7E i Z Bk
g7 A E A a2 2k s hrEchi i B e, 2 aEe i 45 R sk iR 7 B S Y pCR 2£(95% Cl 0.56~0.84;
P < 0.001) [33]. KRISTINE I ¥l KR Eon, HER2 BHEFL R S8 i B Wi Ba 7 b, HZekp
i+ DHZEREAST + (LIT TR pCR F LL T-DM1 + MZ Bk H &, (0 T-DML + 2Bk EH 7 =1
LAVEEAE[34], AT ReR SABCT il 2Bk B ANH RO Y B 2R ) TR 4, = AR Y
MR R, AT,

4.2. RIgHBhiaTT

NSABP B-31 5 NCCTG N9831 fff 5t Ik & 40 #ir 7 [32] [35], A Bh kT fa s b th 2 2k o vl o 8 25 1)
BRI AR —F, T A A7 (DFS) ML A 17 1 (0S) KI5 B M43t . i 2 BR BB & 10T B il 2 BR B0
PULTT TR HR = HER2 A FL A FL M B R 7 O . sz il Z Bk B e Bva 97 1 e 5 0w AR AF
KON 94.8%, M A2 I ZEREAPL(P = 0.22)I <t DFS A 82.7%. 552 #h 22 Bk B4l Bhif 7 I Lok 5 4F
SAEAEEN 100%, T ARESZ M Z R HI(P = 0.038) 5 BIA YT B L1t 5 S AEAEE N 90.4% [36]. A ImIK
RIGUESL[37], AJFHBAYT XL 6 T ALK Jo s A A7 1 5 B () ve o7 A EE B e W Bk i, HOWURE )
BITHIIIRTE . BB % R AR RN T L myA T4, SORBLIAE BB i Z Bk bt ii Bhia )T HER2 FH
PEFLIRIE H A RE B A A7

4.3. BRFRIATT

Slamon %5 [38] 45147 ) HO648g iff 7t 1 IR UF 3L 1 — 2k th 2 ER BT & T (B 3G B R BRI K 4M) 5
BBALIT L, BEFE R HER2 PH I B 1 7L i 11 25 WL 2% fif % (objective response, ORR) (50% vs 32%, P <
0.001), B & REK itk R I 1R) (7.4 S H vs 4.6 I~ H, P < 0.001) & OS (25.1 1~ H vs20.3 41~ H,P =0.046).
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M77001 WL [3913E— 0 H e T IR FCALER, M BREHU S 2 DU fth T84y HER2 FHYE M FL RS
HI iy LT AR 2 00438, JF HJLT8cA A atE. JT CLEOPATRA i45[40] [41], HFAl
HERE Y HER2-+ 1 7L i 48 2 (0 — iy T I U7 SON M S BR SppUR S IR R BT S A2 K. BT Tu iy
ST BR BB A SRS RAE — LARUETE ST KM . BEAT, Robert S5[42118 R DL Z 2R 4T SAZREIE S
AT AT i 2 PR R PT Ar SEAZ B, fESE R ORR (52% vs 36%, P = 0.04) il PFS (10.7 M H vs 7.1 1A,
P = 0.03). X1 HER2+[H5 Rt FLMRE 3, sysucc-002 W FE R BH, B2 BR AN P 43 MATE 7 19T RO
- BRGNS T, H AR R R AL

5. BE

Bt BATH HER2 + FLIRSE AR A ALRFAE BL K 7y 1 AN GARBEAL ) 1 IR % ATUSRAS ] T A
FEUERST T M R R . S TohEm], M 22k HER2 FUBYRIAYT I E RREE, K T AR B

M, AT IR R I A SR, SR T I DURR S TR R T IR R RS AR 7 B SRS R (R . %
TORERF LR B E B ARLZ G B, BTBETER)A 2 7 SR Rt — D D XM EIE . REEEARK,
ﬁEmB%%TWE%%M%ﬂM%&E%%H*%@ﬁUm%\ TR 3 LT 0 6 ) BUR T e

A RE R TEAMIE KA fr . RV A IRLSHGE, IR T IR LR A — A WL AR AT HE R R A,
%ﬂmﬁ%%ﬁﬁ%ﬁ¢,#HPE%@&M%?E%%%%W%%Oﬁ%ﬁ?ﬂﬂ%%ﬁﬁﬁﬁﬂﬁ
PR R I JT LB E Rl . fE HER2 BHYEFLIE B8 4R ST, NARYE BF RO, fMihif
BT BEWHEIRYT, BRORBREE R B 1S AR AR A, ) 3 I R B MRS VR T

&5k

[1] Sung, H., Ferlay, J., Siegel, R.L., et al. (2021) Global Cancer Statistics 2020: GLOBOCAN Estimates of Incidence and
Mortality Worldwide for 36 Cancers in 185 Countries. CA, 71, 209-249. https://doi.org/10.3322/caac.21660

[2] Vernieri, C., Milano, M., Brambilla, M., Mennitto, A., Maggi, C., Cona, M.S., Prisciandaro, M., Fabbroni, C., Celio, L.,
Mariani, G., Bianchi, G.V., Capri, G. and de Braud, F. (2019) Resistance Mechanisms to Anti-HER2 Therapies in
HER2-Positive Breast Cancer: Current Knowledge, New Research Directions and Therapeutic Perspectives. Critical
Reviews in Oncology/Hematology, 139, 53-66. https://doi.org/10.1016/j.critrevonc.2019.05.001

[3] Martin, M., Holmes, F.A., Ejlertsen, B., et al. (2017) Neratinib after Trastuzumab-Based Adjuvant Therapy in HER-2
Positive Breast Cancer (ExteNET): 5-Year Analysis of a Randomised, Double Blind, Placebo-Controlled, Phase 3
Trim. The Lancet Oncology, 18, 1688-1700. https://doi.org/10.1016/S1470-2045(17)30717-9

[4] Ellis, P.A., Barrios, C.H., Eiermann, W., et al. (2015) Phase Ill, Randomized Study of Trastuzumab Emtansine (T
-DMI) + Pertuzumab (P) vs Trastuzumab + Taxane(HT) for First-Line Treatment of HER2-Positive MBC: Primary
Results from the MARIANNE Study. Journal of Clinical Oncology, 33, 507.
https://doi.org/10.1200/jc0.2015.33.15_suppl.507

[5] Cardoso, F., Kyriakides, S., Ohno, S., et al. (2019) Early Breast Cancer: ESMO Clinical Practice Guidelines for Diag-
nosis, Treatment and Follow-Up. Journal of Clinical Oncology, 30, 1194-220. https://doi.org/10.1093/annonc/mdz173

[6] Cardoso, F., Senkus, E., Costa, A., et al. (2018) 4th ESO-ESMO International Consensus Guidelines for Advanced
Breast Cancer (ABC 4). Annals of Oncology, 29, 1634-1657. https://doi.org/10.1093/annonc/mdy192

[71 Le, X.F., Pruefer, F. and Bast Jr., R.C. (2005) HER2-Targeting Antibodies Modulate the Cyclin-Dependent Kinase In-
hibitor p27Kipl via Multiple Signaling Pathways. Cell Cycle, 4, 87-95. https://doi.org/10.4161/cc.4.1.1360

[8] Austin, C.D., De Maziere, A.M., Pisacang, P.l., van Dijk, S.M., Eigenbrot, C., Sliwkowski, M.X., Klumperman, J. and
Scheller, R.H. (2004) Endocytosis and Sorting of ErbB2 and the Site of Action of Cancer Therapeutics Trastuzumab
and Geldanamycin. Molecular Biology of the Cell, 15, 5268-5282. https://doi.org/10.1091/mbc.e04-07-0591

[9] Collins, D.M., O’Donovan, N., McGowan, P.M., O’Sullivan, F., Duffy, M.J. and Crown, J. (2012) Trastuzumab In-
duces Antibody-Dependent Cell-Mediated Cytotoxicity (ADCC) in HER-2-Non-Amplified Breast Cancer Cell Lines.
Annals of Oncology, 23, 1788-1795. https://doi.org/10.1093/annonc/mdr484

[10] Osoba, D., Slamon, D.J., Burchmore, M. and Murphy, M. (2002) Effects on Quality of Life of Combined Trastuzumab
and Chemotherapy in Women with Metastatic Breast Cancer. Journal of Clinical Oncology, 20, 3106-3113.

DOI: 10.12677/acm.2023.1371686 12035 Il R 125 23k i


https://doi.org/10.12677/acm.2023.1371686
https://doi.org/10.3322/caac.21660
https://doi.org/10.1016/j.critrevonc.2019.05.001
https://doi.org/10.1016/S1470-2045(17)30717-9
https://doi.org/10.1200/jco.2015.33.15_suppl.507
https://doi.org/10.1093/annonc/mdz173
https://doi.org/10.1093/annonc/mdy192
https://doi.org/10.4161/cc.4.1.1360
https://doi.org/10.1091/mbc.e04-07-0591
https://doi.org/10.1093/annonc/mdr484

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]
[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

https://doi.org/10.1200/JC0O.2002.03.090

Xu, Y., Benlimame, N., Su, J., He, Q. and Alaoui-Jamali, M.A. (2009) Regulation of Focal Adhesion Turnover by
ErbB Signalling in Invasive Breast Cancer Cells. British Journal of Cancer, 100, 633-643.
https://doi.org/10.1038/sj.bjc.6604901

Petit, A.M., Rak, J., Hung, M.C., Rockwell, P., Goldstein, N., Fendly, B. and Kerbel, R.S. (1997) Neutralizing Antibo-
dies against Epidermal Growth Factor and ErbB-2/neu Receptor Tyrosine Kinases Downregulate Vascular Endothelial
Growth Factor Production by Tumor Cells in Vitro and in Vivo: Angiogenic Implications for Signal Transduction
Therapy of Solid Tumors. Am. J. Pathol, 151, 1523-1530.

Sorace, A.G., Quarles, C.C., Whisenant, J.G., Hanker, A.B., Mclntyre, J.O., Sanchez, V.M. and Yankeelov, T.E. (2016)
Trastuzumab Improves Tumor Perfusion and Vascular Delivery of Cytotoxic Therapy in a Murine Model of HER2+
Breast Cancer: Preliminary Results. Breast Cancer Research and Treatment, 155, 273-284.
https://doi.org/10.1007/s10549-016-3680-8

FEH, ey, ik 2Bk Z 2k BT HER2 PHME R I FL BT R R I]. Herh BB 2R 2R
(BEZ£AR), 2020, 49(1): 111-116.

R, MEE, B AREAKEFZA 2 AR R vE T At 0] AR E SR SR (R T
fii), 2021, 15(6): 453-458.

Wang, Q., Zhang, X., Shen, E., Gao, J., Cao, F., Wang, X., Li, Y., Tian, T., Wang, J., Chen, Z., Wang, J. and Shen, L.
(2016) The Anti-HER3 Antibody in Combination with Trastuzumab Exerts Synergistic Antitumor Activity in HER2-
Positive Gastric Cancer. Cancer Letters, 380, 20-30. https://doi.org/10.1016/j.canlet.2016.06.005

Slamon, D.J., et al. (1989) Studies of the HER-2/neu Protooncogene in Human Breast and Ovarian Cancer. Science,
244, 707-712. https://doi.org/10.1126/science.2470152

Wolff, A.C., et al. (2013) Recommendations for Human Epidermal Growth Factor Receptor 2 Testing in Breast Cancer:
American Society of Clinical Oncology/College of American Pathologists Clinical Practice Guideline Update. Journal
of Clinical Oncology, 31, 3997-4013. https://doi.org/10.1200/JC0O.2013.50.9984

Rimawi, M.F., Schiff, R. and Osborne, C.K. (2015) Targeting HER2 for the Treatment of Breast Cancer. Annual Re-
view of Medicine, 66, 111-128. https://doi.org/10.1146/annurev-med-042513-015127

Moasser, M.M. (2007) The Oncogene HERZ: Its Signaling and Transforming Functions and Its Role in Human Cancer
Pathogenesis. Oncogene, 26, 6469-6487. https://doi.org/10.1038/sj.0nc.1210477

Goutsouliak, K., Veeraraghavan, J., Sethunath, V., De Angelis, C., Osborne, C.K., Rimawi, M.F. and Schiff, R. (2020)
Towards Personalized Treatment for Early Stage HER2-Positive Breast Cancer. Nature Reviews Clinical Oncology, 17,
233-250. https://doi.org/10.1038/s41571-019-0299-9

Clynes, R.A., Towers, T.L., Presta, L.G. and Ravetch, J.V. (2000) Inhibitory Fc Receptors Modulate in Vivo Cytotox-
icity against Tumor Targets. Nature Medicine, 6, 443-446. https://doi.org/10.1038/74704

Goutsouliak, K., Veeraraghavan, J., Sethunath, V., De Angelis, C., Osborne, C.K., Rimawi, M.F. and Schiff, R. (2020)
Towards Personalized Treatment for Early Stage HER2-Positive Breast Cancer. Nature Reviews Clinical Oncology, 17,
233-250. https://doi.org/10.1038/s41571-019-0299-9

Scheuer, W., et al. (2009) Strongly Enhanced Antitumor Activity of Trastuzumab and Pertuzumab Combination
Treatment on HER2-Positive Human Xenograft Tumor Models. Cancer Research, 69, 9330-9336.
https://doi.org/10.1158/0008-5472.CAN-08-4597

Yamashita-Kashima, Y., et al. (2011) Pertuzumab in Combination with Trastuzumab Shows Significantly Enhanced
Antitumor Activity in HER2-Positive Human Gastric Cancer Xenograft Models. Clinical Cancer Research, 17, 5060-
5070. https://doi.org/10.1158/1078-0432.CCR-10-2927

Gianni, L., et al. (2012) Efficacy and Safety of Neoadjuvant Pertuzumab and Trastuzumab in Women with Locally
Advanced, Inflammatory, or Early HER2-Positive Breast Cancer (NeoSphere): A Randomised Multicentre, Open-Label,
Phase 2 Trial. The Lancet Oncology, 13, 25-32. https://doi.org/10.1016/S1470-2045(11)70336-9

Llombart-Cussac, A., et al. (2017) HER2-Enriched Subtype as a Predictor of Pathological Complete Response Fol-
lowing Trastuzumab and Lapatinib without Chemotherapy in Early-Stage HER2-Positive Breast Cancer (PAMELA):
an Open-Label, Single-Group, Multicentre, Phase 2 Trial. The Lancet Oncology, 18, 545-554.
https://doi.org/10.1016/S1470-2045(17)30021-9

Rimawi, M.F., et al. (2013) Multicenter Phase Il Study of Neoadjuvant Lapatinib and Trastuzumab with Hormonal
Therapy and without Chemotherapy in Patients with Human Epidermal Growth Factor Receptor 2-Overexpressing
Breast Cancer: TBCRC 006. Journal of Clinical Oncology, 31, 1726-1731. https://doi.org/10.1200/JC0O.2012.44.8027

Untch, M., Rezai, M., Loibl, S,, et al. (2010) Neoadjuvant Treatment with Trastuzumab in HER2-Positive Breast Can-
cer: Results from the GeparQuattro Study. Journal of Clinical Oncology, 28, 2024-2031.

DOI: 10.12677/acm.2023.1371686 12036 Il R 125 23k i


https://doi.org/10.12677/acm.2023.1371686
https://doi.org/10.1200/JCO.2002.03.090
https://doi.org/10.1038/sj.bjc.6604901
https://doi.org/10.1007/s10549-016-3680-8
https://doi.org/10.1016/j.canlet.2016.06.005
https://doi.org/10.1126/science.2470152
https://doi.org/10.1200/JCO.2013.50.9984
https://doi.org/10.1146/annurev-med-042513-015127
https://doi.org/10.1038/sj.onc.1210477
https://doi.org/10.1038/s41571-019-0299-9
https://doi.org/10.1038/74704
https://doi.org/10.1038/s41571-019-0299-9
https://doi.org/10.1158/0008-5472.CAN-08-4597
https://doi.org/10.1158/1078-0432.CCR-10-2927
https://doi.org/10.1016/S1470-2045(11)70336-9
https://doi.org/10.1016/S1470-2045(17)30021-9
https://doi.org/10.1200/JCO.2012.44.8027

R

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

(38]

[39]

[40]

[41]

[42]

https://doi.org/10.1200/JC0O.2009.23.8451

Gianni, L., Eiermann, W., Semiglazov, V., et al. (2010) Neoadjuvant Chemotherapy with Trastuzumab Followed by
Adjuvant Trastuzumab versus Neoadjuvant Chemotherapy Alone, in Patients with her2positive Locally Advanced
Breast Cancer (the NOAH trial): A Randomised Controlled Superiority Trial with a Parallel HER2negative Cohort.
The Lancet, 375, 377-384. https://doi.org/10.1016/S0140-6736(09)61964-4

Cameron, D, et al. (2017) 11 Years’ Follow-Up of Trastuzumab after Adjuvant Chemotherapy in HER2-Positive Early
Breast Cancer: Final Analysis of the HERceptin Adjuvant (HERA) Trial. The Lancet, 389, 1195-1205.
https://doi.org/10.1016/S0140-6736(16)32616-2

Perez, E.A., et al. (2014) Trastuzumab Plus Adjuvant Chemotherapy for Human Epidermal Growth Factor Receptor
2-Positive Breast Cancer: Planned Joint Analysis of Overall Survival from NSABP B-31 and NCCTG N9831. Journal
of Clinical Oncology, 32, 3744-3752. https://doi.org/10.1200/JC0.2014.55.5730

Swain, S.M., et al. (2015) Pertuzumab, Trastuzumab and Docetaxel in HER2-Positive Metastatic Breast Cancer. The
New England Journal of Medicine, 372, 724-734. https://doi.org/10.1056/NEJM0a1413513

Hurvitz, S.A., Martin, M., Symmans, W.F., et al. (2018) Neoadjuvant Trastuzumab, Pertuzumab and Chemotherapy
versus Trastuzumab Emtansine Plus Pertuzumab in Patients with HER-2-Positive Breast Cancer (KRISTINE): A Ran-
domised, Open-Label, Multicentre, Phase 3 Trial. The Lancet Oncology, 19, 115-126.
https://d0i.org/10.1016/S1470-2045(17)30716-7

Gallagher, C.M., More, K., Masaquel, A., et al. (2016) Survival in Patients with Non-Metastatic Breast Cancer Treated
with Adjuvant Trastuzumab in Clinical Practice. Springerplus, 5, Article No. 395.
https://doi.org/10.1186/s40064-016-2008-9

Ali, S., Hendry, J., Le, D., Mondal, P.K., Sami, A., Chalchal, H., Haider, K., Ahmed, O., EI-Gayed, A., Wright, P.,
Pauls, M., Johnson, K. and Ahmed, S. (2022) Efficacy of Adjuvant Trastuzumab in Women with HER2-Positive T1la
or bNOMO Breast Cancer: A Population-Based Cohort Study. Scientific Reports, 12, Article No. 1068.
https://doi.org/10.1038/s41598-022-05209-8

Piccart-Gebhart, M., Holmes, E., Baselga, J., et al. (2016) Adjuvant Lapatinib and Trastuzumab for Early Human Epi-
dermal Growth Factor Receptor 2positive Breast Cancer: Results from the Randomized Phase 111 Adjuvant Lapatinib
and/or Trastuzumab Treatment Optimization Trial. Journal of Clinical Oncology, 34, 1034-1042.
https://doi.org/10.1200/JC0.2015.62.1797

Slamon, D.J., Leyland-jones, B., Shak, S., et al. (2001) Use of Chemotherapy plus a Monoclonal Antibody against
HER2 for Metastatic Breast Cancer that Overexpresses HER2. The New England Journal of Medicine, 344, 783-792.
https://doi.org/10.1056/NEJM200103153441101

Marty, M., Cognetti, F., Maraninchi, D., et al. (2005) Randomized Phase litrial of the Efficacy and Safety of Trastu-
zumab Combined with Docetaxel in Patients with Human Epidermal Growth Factor Receptor 2-Positive Metastatic
Breast Cancer Administered as First-Line Treatment: The M77001 Study Group. Journal of Clinical Oncology, 23,
4265-4274. https://doi.org/10.1200/JC0O.2005.04.173

Giordano, S.H., Temin, S., Kirshner, J.J., et al. (2014) Systemic Therapy for Patients with Advanced Human Epider-
mal Growth Factor Receptor 2-Positive Breast Cancer: American Society of Clinical Oncology Clinical Practice
Guideline. Journal of Clinical Oncology, 32, 2078-2099. https://doi.org/10.1200/JC0.2013.54.0948

Bachelot, T., Ciruelos, E., Schneeweiss, A., et al. (2019) Preliminary Safety and Efficacy of First-Line Pertuzumab
Combined with Trastuzumab and Taxane Therapy for HER2-Positive Locally Recurrent or Metastatic Breast Cancer
(PERUSE). Annals of Oncology, 30, 766-773. https://doi.org/10.1093/annonc/mdz061

Robert, N., Leyland-jones, B., Asmar, L., et al. (2006) Randomized Phase Il Study of Trastuzumab, Paclitaxel and
Carboplatin Compared with Trastuzumab and Paclitaxel in Women with HER-2-Overexpressing Metastatic Breast
Cancer. Annals of Oncology, 24, 2786-2792. https://doi.org/10.1200/JC0.2005.04.1764

DOI: 10.12677/acm.2023.1371686 12037 Il R 125 23k i


https://doi.org/10.12677/acm.2023.1371686
https://doi.org/10.1200/JCO.2009.23.8451
https://doi.org/10.1016/S0140-6736(09)61964-4
https://doi.org/10.1016/S0140-6736(16)32616-2
https://doi.org/10.1200/JCO.2014.55.5730
https://doi.org/10.1056/NEJMoa1413513
https://doi.org/10.1016/S1470-2045(17)30716-7
https://doi.org/10.1186/s40064-016-2008-9
https://doi.org/10.1038/s41598-022-05209-8
https://doi.org/10.1200/JCO.2015.62.1797
https://doi.org/10.1056/NEJM200103153441101
https://doi.org/10.1200/JCO.2005.04.173
https://doi.org/10.1200/JCO.2013.54.0948
https://doi.org/10.1093/annonc/mdz061
https://doi.org/10.1200/JCO.2005.04.1764

	曲妥珠单抗靶向治疗HER2阳性乳腺癌的研究进展
	摘  要
	关键词
	Research Progress of Trastuzumab Targeted Therapy for HER2-Positive Breast Cancer
	Abstract
	Keywords
	1. 引言
	2. 曲妥珠单抗
	2.1. 作用机理
	2.2. 临床应用
	2.3. 局限性

	3. HER2阳性乳腺癌的研究进展
	4. 曲妥珠单抗在HER2阳性乳腺癌的治疗进展
	4.1. 术前新辅助治疗
	4.2. 术后辅助治疗
	4.3. 晚期治疗

	5. 总结
	参考文献

