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Abstract

HER-2 positive breast cancer accounts for about 20%~30% of breast cancer patients. Compared
with other types of breast cancer, HER-2 positive breast cancer is more likely to invade, has shorter
recurrence time, worse overall prognosis, and shorter disease-free survival and overall survival.
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Neoadjuvant chemotherapy for breast cancer refers to chemotherapy before surgical treatment or
radiotherapy to control the spread of cancer cells, inhibit their proliferation, and downstage and
downgrade tumors. It has been widely used in clinical practice. With the emergence of targeted
drugs developed for HER-2 gene overexpression, the treatment of HER-2 positive breast cancer pa-
tients has made a significant breakthrough, especially the application of such drugs in the neoadju-
vant treatment stage, which has been proved to significantly improve the patient’s pCR rate and
increase the clinical benefits of patients. With the deepening of research, more and more new adju-
vant drugs have been developed, which is of positive significance for improving the prognosis of
patients. This article reviews the application of commonly used drugs in the neoadjuvant stage of
HER-2 positive breast cancer patients.
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1. 51§

FUHRIEAE N — Pl BLAGT A 5] 57284 1%) 22 T 1A R vy S O R S R e, L8 R A BRI P9 1) e M A
HhR e R REAE s 2 A A AR T 2 —ORIERI[L], Herh N3R B AR K B 324K -2 (HER-2) BH 5L e o
FT A FLIRE ) 15%~20% [2], FL A4 RUR I IR (R 2B . B R R i o A& Getb )7 AN BIURR S5 [3].
HER-2 J& — LA 2R B R IR B S IS I EE 1, 5 HER-3. HER-4 & EGFR & T HER K%, A
AN AT (R E L G L 1G5 TR 4 P 15 28 O RO R I R AR S AR R [4], R ERTE
FI— PP E R RN . HER-2 FEVEZLIRE A4 3 2R 1) HER-2 =381k, HPBEHE HER-2 ik
KT 2t — Dl A i K, 3R 220, D SBORE MR A E R, BT HER-2 [
PEFLIIE A A RHAE ST ANBURI A 45 05, 0 T RS M) HER-2 FHIEZLIE, BN, 4MEr
FERTH AT RS FA YT . HER-2 FH: 5 3 i S0 (0 LI AN R MRl Bhya 7 i B 52 25, 1t HLd
I B A T %k B9 B 58 4 22 (Pathological Complete Response, pCR) ) £ 2 o i3k i A5 77 ) (Disease-Free
Survival, DFS) i A= 71 (Overall Survival, OS)EK:[5] [6]. ITHEK, BEEXT HER-2 BH I FLARE 1492
RRIE B FOAH OGS Sl B FEBOUR N BRIER 22 B A B o B 2 0 e I S, xR 5 R TS B
R R S R, ARSCH HER-2 PR FL I 252 B BB B w2990 0 LA E — 2718

2. $iiEBhARTEE HER-2 PR FLARAE P AY1EH

FLHRE BT BhIR T R FRTE T AR AT T I 2 5 29003007 & T I I3 ik 455482 . HER-2 FH
PEER = BAYE . A R KNS 70 s AR AR L e K AR L o SRR, 730 % Ja e 3 L i
JEIIRITH, T O RO EEIRIT B, BT, ARSI R AR, B
FAROIMG . WIMCRFLILS, T H AR A T R 4h g = 3 R e 45 T IR AN e TR 1) L s A 3
IR FARVIBRIINLE, R 2B AR 4 s P 7 R B8 MR8 P RE ) R 4i i, 3 mT BURER
AR IR 7R IR TT PO 29I IR BT S, 16N B A JE SRR YT SR AL 25 W RBUR M A 8 7 THI R 45 46 BB B4 H
[7]. 7€ 1-SPY2 {1 3 BV 70+, #iifiBhifyT )5, pCR B3 3 4 H 17 (Event-Free Survival, EFS)
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B 8 = T V%A 3545 pCR (non-pCR) ¥ Hi (95% vs. 78%) [8]. £ TRYPHAENA 7% H tHilF 52 | DFS Al
PCR Z [A) ARG [9] . HER-2 [H 14 L A is £8 2 J ik 4 3 ¥ 0 4k BV 97 RE KR FE 4 51 pCR %, 21 TR FL
AR, W A A A BRI TR 2

3. HER-2 P FLBR BRI e T E A 2549

HER-2 ik A AT 0 B R i 5 H A FLARIE S BURR], BRI vR Y7 77 st A A SR B 7L iR
JEAEIRANF . $T HER-2 4E[A)3R 77 8 HER-2 BHYEFL IR &3 IR RZ5 00697, RO IR YT HER-2 FH
PEFLIRIE I B R T7 BR VAT AR 07 S 1) 24 0 o L A P P s R SR AT RS R AR, BELIT
FLIME PRI SRR, PR R SRR o0 PR 4T STt “REHEFT 7 o H TSR LT p e 2
Yok %, BR T2 Bk B Pt (Trastuzumab)ix — B B AR 259, 384 02 Bk #.t (Pertuzumab)
FrF %% JE (Lapatinib). Ak 25 JE (Pyrotinib). i Z 2k 471 - 3230 = {RIEY) (Trastuzumab Emtansine, T-DMI)%%
Pt HER-2 JA97 BB LB 1 24, IXAEAR KA bR 98 T HER-2 PH I 7L B B8 R vR 97 2 1A, i & 3 i) 4
A AT DALE R B A R A

3.1 RoFRREmRE

K> 5 BEHUAR ST 7 259 f B ARER VE RS0 i 22 2R, FLAE 1998 440k 35 18 4 i 24 i M Y
¥ J5)(Food and Drug Administration, FDA)ft#EAE A2 — AN ) HER-2 YR 97 BIPUIE 254, FH)E T FL
FEAERE AR ST IS AX, AR ML @ 45 & HER-2 A2 44 (1) 41 i 41 45 F4% (Extracellular Domain, ECD) IV
(X K LT T 45 S Bk 1AL S, BHAEBCAR R HER-2 3244k —ARKI AR, IS H5E I 8 S A i i1
S A5 0 40 R 5 12 18 HH (Antibody-Dependent Cellular Cytotoxicity, ADCC)AFE FF I 5% 42 4 i 40 ok fif e 4
Ji, AR AR R T AT R A U TS PE[10] [11]. NOAH BIF 78 [12] 7 78 8 4k B Ak g7 () 36t n i b 2
BREHT, 6 HER-2 FHPEFLIE T pCR FEM 19%F2 =3 38%, 5 & KKK T 36%, 25X T HER-2
PHAEFLE, BCA M ZBR P AT DUR 52 pCR 25, [RIIN A s B8 2 (i A TS .

MA-ZBRBPTRH 2 AP HER-2 VEE s B sn BE AR, 72 Pt HER-2 Hitfk 2C4 ()—Hh “HER-2 7
TRALE ) —— B AP TSR . T 2012 4EH FDA HEAEF T HER-2 PRI A8 ML, 3L
Hid 5 HER-2 73 F 240 AR S5 M3 AR 25 5 BH L E 5 B HER 324K (HER-1. HER-3 #il HER-4) 7 — %Ak,
RIFIEAR R B NS S FER . S8 AT, M Zekfbt SinZ ek fpi/E A o7 XE A, i H0 ] [H
P RAR, TR AR, TR IE K HER-2 FifEfs 5465, o)4b T i ZER 50T HER %
EFRIA AN, thAh, =30 ADCC v A&, 1ERMRTAE 2], SCOlyTR08 ai[13]. 54
B 17 ¥ NeoSphere ff 7T [14] & 8L, Pt HER-2 XUEE[A7G YT (M1 22k + IHZ 2R H.41) 5 211 pCR B A I
AAF, AR pCR 1 HER-2 BHPEFLARE &35 3L DFS KT non-pCR 13 . PEONYIIIHIG AR5 [15]
HE— RS Tl 2 Bk SRS 2 BR BT T B T 7 2T LUBR iR HER-2 BHPEEE T pCR %, Ik
ELIAHG . Ja 800 TRAIN-2 BF7T[16] [17141 KRISTINE #F 72 [18] [19)iEH] TChHP (%4225 + K4A + il
ZEREHT + WZ IR EP) 7 SAEEAH BT A RO e A, DR TChHP 5 RAE T ZHRE e N
HER-2 BH LI W B IR T7 10 B IRHERE, IRAEIRIR SE b 2 R

EAF IR, W2 ERBAPE F #1772 F 2022 48 10 A g3k EHEE 9677 HER-2 BH % F IR
PEFUIRE, YRAE 12 H, 2B S I Z B A R NI R, R IS E U R 254
W —Fh EEG L@, SHIKGZMLL, e 2PE % i AERET E], R AMETE /N O EE,
et B T 245 0] R R AR M, BRAREE ST AR [20] [21], 3R W RaRatb i e R, aTseBlEE RIS, 1
TR R A E, KRB R R X . BO22227 (HannaH) i 56 () 78 [22] bh g 1 il 2 2k
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FRPURE N VRS A AT X B L K S B S AT N T HER2 H 1 2L M i 4l B Bl BV 7 o B0 97 28
G BB TR B i 7 R0 B ik A7) 22 R BT 3 4F EFS RZAEFR RN 76% 1 73% (HR = 0.95, 95% CI
0.69~1.30), B T4l 3 4 A AN 92%, &kl 7209 90% (HR =0.76, 95% C1 0.44~1.32), ‘%41t
FHABA. SafeHER B AL PPl 1 HER-2 BH -5 A FL e 22 FH R il 770 o 22 Bk P B & A7 110 22 4 M A i
e, SRR, SEIKEIIALL, BRI R INA R )RR 4 2E[23]. FDChina i 5t [24] & — T2
7 ] UL e s AR T R IDRAT 78, B VAl 5 fin XSGR K S (P + H IV)AHEL, i X e
J T #i175)(Pertuzumab Trastuzumab Fixed Dose Combination Subcutaneous Injection-PH FDC SC)E &1L 37 (1)
REN 1% RO 4, SWFACIESE T PH FDC SC 5 e U 5 fik v S E v [ L e B 2 7 B3k
FREREB 224, MET P+ H IV, PHFDC SC n{E v [ FL e (B fa e b, R, %
NPESE NIRRT RMA Ny, BEWTR B2 T 6l AT 2EAR 2R T B BOE AR S R i Bk

3.2. EREERAEHIEIF

T 20 4Fk, B ER RGN H] 7 (Tyrosine Kinase Inhibitors, TKI)Z#i#E N 1 AT 4RSALET, AR NHT
HER-2 697 I —Fl/N o3 FRE M 2540, 5 K0+ 5 s FE BT A4 B 1) 25 P08 LE 32 SR IRAEAE R PLHIAS R . TKI
F2 BRI S Y M Y =R IR (ATP) [RIVR 45 14 56 G Ve 45 & R A K IR 7 2 R (EGFR) K IR N &5 A 38, K
BHIST HER-2 NUF(E 5 0046, H0HIBERRIL, LA 20 M (0 19 5 0L k4 P T2 [25] R, ARAS T H e
BEDUA, TKIATRERA —EMIGRME, H K TKI 55 857 B Bk R 4 [ 25 W B & 9677 HER-2 BHE
FUIRRE, W LAY — R E RN 4RI AN 4B Y EGFR 45 30 R 4k S ms . B U £ 0T FEAIE 5K,
BT REPUARZG Y T IR E I A B, /N TR S 259 RE i ik i fi 57 e, IR A B K 207 B 5 e
P, TKI EZYTE HER-2 BH MM L e 0L R % 78 B v, 7 208 i35 [26]-[30]. H RT3 E &
mh 2 S H RV T HER-2 FH M FLARE VAT 10 TKI 35 52 %5 JE (Lapatinib). SRR JE (Neratinib). &
+ % JE (Tucatinib) 25 .

I 5 JE (Pyrotinib) /& A E A B RTINS T TKI, 78 2018 44 o [ 2 i 24 5 W B4 1L R it e )
F HER-2 [H M HAFL AR (K67, [RIFEE HER-2 B AL AR U EAS T RAFHIIT 2. B Bhia T I BL,
— I AR IR AR [31], 2R A Ak s 5 B B R IR LU R IR I i B 22 v Ath AT 1 2 BR Bt
19 I FE1) tpCR %N 73.7% (95% Cl, 48.8~90.9) HAN K W AT 57 . BB 11 3 S rbuCa s R ATE 72 R B
[32], LARCRg s Je A h 22 BR B 00U BB i B 77 2 1) pCR # 69.81%~73.7%, — WAL 545 I
{1 [ J P AT 9 [33) R B ik Bh i 7 Je i e 0 HER-2 PR LA 7 28 b, mEns & JE G A 22 P A 38 401 &%
222k BP0 pCR F B0 T 2 it 38 hn-R 81 K ih 2 Bk S PT(TCbH) 77 % B 5 2 b 38 n-R 41 K ith
R W ZER L HU(TCOHP) /7 R AH 2 . B H K25 B Jivggs 2 o S IR 09 3 Sk I R 1 22 R T
PHEDRA 1/t 98[34]7F 1 22k B TR 22 PU fth S 5L Al b6t L IpG A Mgt 5 sl e BRI 07 2k, S 2L 1) s Ak
PH5E A LM (tpCR) 6 1 T X A 2H (41% vs.22%) , AR AUMEAS S0 R AL B I 22 B Geih 58 3, AR LR
T 5% 4 22 iR (opCR) % (43.8% vs.22.09%) A1 ORR (91.6% vs. 81.9%) 1 HU 15 & 2 i s, IESE T kg & e + i
ZEREPL + ZVOMBELERA AT A RO e Atk . PR, BRI E K2 IR ) T 2022 4 6 H
TEAEHERL S 5 e 5 i 22 Bk ST 2 V0 A 2R I5C& FH T HER-2 BHVEFLAR I S8 3 (B A BVA YT - X Sl PR
WEAIRATRTLAE [ 7= JERE 25 g 25 JE 7684 BhiR o7 77 T AR I R GF i RLF a5, Ush AT 144 22
TR HIRE AR B IS

3.3. MiESHITIREXHI(ADC)
YU EL 259 (Antibody Drug Conjugate, ADC) & —38¥A 77T A IRJE K R A m 25, e fe TR AL)T
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1R s SR DR S, R LU R, W N T AR R . S Rothis A
L o e 7 440 e PR T R A OB (1 FH [35] . AR ADC TR SR s BT IR, 2 A g N3 J7 AR K IR 7
ZAk 2 (HER-2). NIRRT PR 2 (Trop-2) L HAh /55288, Hur, 23N O A 3 # ADC 3k
ey TT FURE , BR AT HER-2 PHE LR 11 18 3 il 22 2R B 40 (Trastuzumab Emtansine, T-DM1). 7 i 222k
H370(Trastuzumab Deruxtecan, T-DXd)#F, &4 Rl = BH 4 FL & (Triple-Negative Breast Cancer, TNBC)3k
IRV Z IR APU(SG) . 5 [ A i 24 i W B B R (Food and Drug Administration, FDA)T- 2013 4Efik#E T-
DML JH - BEAE 42 32 3ok 502 SR 2 Bk B 503697 1) HER-2 PH 4 e 31 5L e (R9R )T, A2 e Rk 2 i e
HER-2 ] ADC, th /& 5 ANE A [ _E Ttk AL e ) ADC[36]. IS KRISTINE #F 7T[ 18] 3 S 4 H e AH,
T-DM1 G5 BUR AT 7E 5 S FL R B 4l Bhia 7 SUSURFEVE L, 1Ry 7 2RI B ZH 23 I R T-DMIL + i
PRGN L ZVEMEE + R + HZEREST + M2 BREPUTCOHP), 45 RAI, L5WI7 G Bt HER-2 XX
HRYT BARIE R 7SS 1 pCR %(55.7% vs 44.4%), HAEFT AT AR, PR 3~4 HA R B/ R A%
539 64%H1 13%, WHZH )™ B AN R FAF R AR5 5008 29%F1 5%, 2 [& BT AAAEHE ™ B A B,
i T-DM1 (A KO B 2 FE /N . TS ADAPT WFL[3714R R T T-DML+ N4 ia 7 #ridi Bhia 7 -3
FLIRAEE IT B0 22 A, WF LSl ORI 375 B R I LG A 7 i 25 12 J ) T-DML #.24, T-DM1
+ NIARTT M ER AP + N UMNATT R, 41%HIEREIER] T pCR, H pCR F 5 RGN A
JY 5%, T-DMI LLihZ Rk hi B B E M (41%vs 15.1%), H AR SN KA RE(L. KATHERINE #f 7
Je—TUERXT HER-2 BH M FL g 87 il Bha o7 5 08 B B 1k FE A7 i A Sl B AT T I IR PR 058, 2019 4F
ESMO WM A1 T KATHERINE 72 7 [ B 1405 [38], HLih A 4H 101 4], Horp T-DM1 4H 51 #3i,
il 7 2k BLpiZH 50 ). T-DML 45 il 2 Bk s i 2R B, #2058 1 13.4%01 3 £E 1R B M0 AE 47K (Invasive
Disease-Free Survival, iDFS), T-DMZ1 205 & &k BRAE T RS i Z 2k S HU 20 P4 T 43% (HR = 0.57, 95%
Cl:0.25~1.31), H4ERZIRE AR T-DML i 250558 5 BRI 25 5 F i £ B R R, R Bt
TEMZ M2 T-DML fif 265 B 35 3R AL e T ik 3%

T-DXd 24k T-DM1 J5 1% —4% ADC 282454, th il Z Bk SR 154G 25 A ¥ Fh S A | 400 7Rt mT
R TR, KPRtk 8:1, HAHEMEM. ERRM. JTRUF AT S50 A [39]. #%
ZIHP RN T-DML AKBUKN HER-2 RRIEMIE &G RIT TR ARER, fEZEkpyus
JT R, T-Dxd % T-DM1 5 GE 2 24038 B 1 DFS, gk BT KBS EL IR T 72% [40], 5 T-
DML #HLt, T-DXd A B mIZNEIE M, GRS R B4 MalaI bR, nTLURHE S BN, A —P
A FL L AT A% R, HER-2 BRE 7L s B8 i KRBT a7 ik £8 . SHAMROCK #fF 75 [41] 52 — T T
bR B el 1 IERIRES, PR T T-DXd £ HER-2 B 2L AR B A B a7 T i 2L
PER 24k, IESE T T-DXd /E N —FP#i R ADC 78 HER-2 R FLARE VA7 T iiEs 77, Rt g2 Ak 7
(A AR T A JIAEYE S 4. IEAEBEATH) DESTINY-Breast1l W 7¢[42] & fE PP B4l T-DXd 524534
JTEL T-DXd J5 /558 THP X LU S %41 22 2 L B R BE G P 51 THP 77 R (ddAC-THP) 17 R %42
PE, LN pCR, WIFF A TR BB ESE SR, H#EBh T-DXd 7658 FA2/RT LRI, 3 — 5 e AL e
R IT I

ADC it HOURR (R 2546 B v, SIS iR A SR 1) A s O A R T, 3 2 B v L e S I A A
Rad. HEE ADC T VZNH, 58 1K ADC i 25V B G LS IR i Pk . 1R 2 FEiE B T-DM1
[ 18 S AR i A 2 B2 -MCC-DML A~ (1 41 i 83 P 245 /2 T-DML i 24 1) = ZEHLHI, i 55 — 4% ADC
ZiWRIRI A S bR T-DML TR 24 ) SR 3R 448 1B iR YT ik % . Ridis: ADC it 2, ADC A G211tk
PARICA 2 )7 26229 ADC JFR IR . Ihah, R BEE A 12590 1o (5 1 B3 7 35 ang 7 Vi Ak o
B JG AN 22 UK 22 23S AR IR TR ) LA SR 1 2D I F AR 254, l I B 0% 32 4k 1D 23 /K PR BRI 24 4 P 2
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AR K A e IR 22 T 245 ) T 47 SR [43] . ADC FT 1 AR e Ll 70 LR SRR Y, 75 T AR i AE b
EYIAOPEIA IR AR S B R BT AH G2k X R ) LLIR I T BE 32 2 T4 € ADC (188 AT, KBRS IfE
LRyT, it DB 2 (0 i PR AT R

4. INGERE

P HER-2 LA 2542 HER-2 PRI S8 IO 200G T T B 1528 T4t HER-2 LR 45K e,
WA T HER-2 FIYEFLEME M TG, 23R 1 R 1R R A KB H A7 . (HEE R
697 BB BRAR R 2575582 A NIRPEA 0L, Ui el A /o7 TR BoaBESTR it ADC 25445 5
A RO HER-2 15 51% S8 HZ H AT ST R0 AR 58 2 259 A JLABIETESS , 9 HER-2 Bk
FUBRIE (RS S T SR B R T 58, DB I L g R e R B 2 A i PR 3 i !
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