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[ FEE | FLME R IR RS — ORI, RSB AR . AR A K 732442 (human epidermal growth factor
receptor 2, HER2 ) 7EFLIM I AE W) 2247 OB RbLI P id & HZAE A . ZLMRMHER2MRR 1A R HEHER2 S e 24Uk 2 e
a1+ 2+ HIR 2438 (in situ hybridization, ISH) BTk, & 4dB2M1M45% ~55%. A& HATHIGIRIZ T, HER2K
FIA R ZBAN AR AHER2BAE 2k = BAPEFL IR, [HHER2MK 335 SHER2 KA i FLIR A {UAEHER 246 14 6 16 K F |
AN, TEMERER Z K (estrogen receptor, ER) ARZS . JFURMIEMAR . kA5 32 BAGOL . il a7 Ja i B 2% o8 2 2%
fi#t% (pathologic complete response, pCR) LUK TCHAEAFY ( disease-free survival, DFS) 55 WtHAFfE2E R . TEEN X H
WIHER2AE A FLIR AT VA T7 B I AR E6 . NSABP B-31 5 N983 1346 76 B L FLIR I £ 32 25 T Z Bk P G Y7
ByRREME, SR, 1E MBI RTRETERENLXT FEBFSENSABP B-47+, i 2Bk BB I R S HER A 26 A LI £B & 1 IR i 1
a8 K HEAER (invasive disease-free survival, iDFS) . SAEJCILAbE & A1 M B AN (overall survival, OS) . ¥T4E
AL X g T HE R 2K 2 35 FL IR 0 ) 36y 7 T R G R B0 )2 thOR Y, R BERISEI Z2k b . fii)e . RG22 Bk st
(‘trastuzumab emtansine, T-DM1 ) . DS-8201 ( ¥ 4 trastuzumab deruxtecan, T-DXd, Enhertu ) M SYD985%%# AIHi{4-2454)
) (antibody-drug conjugate, ADC) 2525%). MG RIS CALGBIS407E M il Z- Bk PR X HER 2 E 4o i 2 ik A FL IR
TR ZIRITRCR, MR G- 2R B S Te S IR T B D A 0 R, PITREAL T I EE ( EGF30001HIEGF100151 )
) % IR 2 PR 2 I AR M HER2 IR IR L J A 1 ok e A= 4730 ( progression-free survival, PFS) . HUiE 131 5Y
4258 K 4374gW1 0 & BLHER2AIN R A UM B X T-DM LU, (A FRE SRR, dhemAHTh. TGRS
DESTINY-Breast04iiE5% 1 DS-8201 (5.4 mg/kg ) HEEIMESI % (2« 1BEVLT ) fEHER2IRR A SEREPEFL IR T 2 4>
PERARE, £ XFSYDISS ) T I IR I s T HAA T HER2AR A SRR IR A e 4t (1.2 mg/kg) o BRILZAL,

LUBIEIADCZ %) (RC48-ADC. ARX788. A166%F) . MRt SFMEHifA (KN026., ZW25 . ertumaxomab®s ) Kz FLAgH 1%
( nelipepimut-S. GP2. AE37%% ) Wt M — R4 FHAPTHER2IAST T B RIS AL TF 7E T 7, A SO X T AEHER 21K
FERFLUMIE AL 75T 25000 B AR I TR
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[ Abstract | Breast cancer is the most common cancer in women worldwide with rising prevalence. The human epidermal growth
factor receptor 2 (HER2) is crucial to the biological behavior and pathogenic mechanism of breast cancer. Approximately 45%-
55% of all subtypes of breast cancer have low expression of HER2, which are classified as HER2 immunohistochemistry staining
1+ or 2+ and in situ hybridization (ISH) negative. Although in most cases, HER2 low expression (HER2-low) breast cancer is still
classified as HER2 negative or triple negative in clinical practice, HER2-low differs from HER2 not detected (HER2-0) breast cancer
not only in HER2 expression levels, there are also differences in terms of estrogen receptor (ER) status, primary tumor volume,

lymph node involvement, and pathologic complete response (pCR) following neoadjuvant therapy and disease-free survival (DFS).
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In clinical trials targeting early-stage HER2-low breast cancer, the NSABP B-31 and N9831 trials demonstrated the possibilities
for breast cancer patients to benefit from adjuvant trastuzumab therapy; however, in phase [l prospective randomized controlled
study NSABP B-47, trastuzumab did not alter invasive disease-free survival (iDFS), 5-year interval without distant recurrence, or
overall survival (OS) in patients with HER2-low breast cancer. Recent years have seen the emergence of clinical trials for targeted
treatments for advanced HER2-low breast cancer, focusing mostly on trastuzumab, lapatinib, and antibody-drug conjugate (ADC),
such as trastuzumab emtansine (T-DM1), DS-8201 (also known as trastuzumab deruxtecan, T-DXd, Enhertu), and SYD985. Phase
Il trial CALGB9840 demonstrated a lack of therapeutic effect of trastuzumab and a narrow therapeutic window that could not be
overcome by changing the dose of lumretuzumab in HER2 non-over-expressed breast cancer, respectively. Two randomized phase
IIl trials (EGF30001 and EGF100151) both found that receiving lapatinib did not improve progression-free survival (PFS) in patients
with HER2-low breast cancer. T-DM1 sensitivity was initially observed in patients with HER2-low breast cancer in the single-arm
phase Il studies 4258¢g and 4374g, but results were still uncertain because of the small number of patients. The phase Il clinical
study DESTINY-Breast04 proved the safety and efficacy of DS-8201 (5.4 mg/kg) in HER2-low metastatic breast cancer. The phase
I clinical trial proved the efficacy and safety of 1.2 mg/kg SYD985 intravenously in HER2-low breast cancer. Additionally, there are
currently ongoing clinical trials for several novel anti-HER2 therapeutics, including novel ADC drugs (RC48-ADC, ARX788, A166,
etc.), bispecific antibodies (KN026, ZW25, ertumaxomab, etc.), and breast cancer vaccines (nelipepimut-S, GP2, AE37, etc.). In this

paper, we will review the major clinical trials of targeted therapies for HER2-low breast cancer.
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2014—201 84 -2 M FL IR 1) & s e 234 in
(BRAERIMO0.5% ) , %20204, SRR PEFLIR
FERT S 129226 319 . BET R BI 29681 1], 1
JE AR VAT . SETR IR S s
MR 2 N Rk A 22 57, 2L TT LAgE ] o
SRR PR T A BA 15 AN w2 4 Fh 35 2
AR . EREARL, FIEBA . ANRKAEKK
F2Z4&2 (human epidermal growth factor receptor
2, HER2) b FAMMILIREER 21 HER2JH
T 55 E ErbBIS s BE R R il B, iR
TEFL R W A W A7 R B R S ML v e 1) 2
e . CoxZ AR B, oIk B 4%
AP BHPE R, HER24E D8 =38 =5 5%
By JCHR A7 ( disease-free survival, DFS) #f
S P Tk 194> v AR e I R R Y
Bodl o, HER2PHPETE A LA (524.7%
(13.7%~35.7%) ' . HLHER2KEZ5WIH) K )
KHbeksg T HER2 FHME LRI IT RO, adhih
ZIRBHT ., PR JE . A Z Bk TR RS i =2
EBHT (trastuzumab emtansine, T-DM1 ) %5Z)
Pl ERET, HERZIRZSHYHIE 7k 35 0 s
HZUE 227 (immunohistochemistry, THC ) FlJit
i 2354 Cin situ hybridization, ISH) 7', 52
B 20¢ Y6 5 1 38 A HE [ b ( real-time fluorescent

quantitative polymerase chain reaction, RTFQ-

PCR) 2 —Fpthi . RE. SiE I HER2EL
PRI S A

¢ [E I R P 2% 2> ( American Society of
Clinical Oncology, ASCO ) /3£ EgH 4 K 4
( College of American Pathologists, CAP ) F-2018
A BIHC 0/1+8(1HC 2+ HISHIHYEZ W
HER2FAYE; THC 3+8{IHC 2+ HISHBHMEIZ W A
HER2FAYE 7. #kifii, THC OFITHC 1+FLHE A
UAEHER2EE Rk LR, Ao LM
THC 0FLARIE R MEI 2 321K (estrogen receptor,
ER ) 5IHC 1+H-cores [ “FHH +£95% 15 X
[6] ( confidence interval, CI) | 435590+ 19
M134+19 (P=0.001 3) , ERA%1%=
ST SR HAHESTIHC 0, THC 1+70 M B8
W KRR IR AL (P=0.007 ) FIEE Z 13k
5% H (P=0.010) ", #MZEZ AR IRk
SE HER 2 2 18 LR J8 JE A LR 2 s P 1) S )
. SHER2AR M AH L, HER2MKFR AL
JUR g A T R BRI T . e Bl A 5 e SR R R
( pathologic complete response, pCR) ZFH 4
H#EE X (15.9% vs 37.5%, P=0.042) , £&hf
VI B A &2 A itk Je f A L] (P=0.031) B
BAK, HAMYSMDES (P=0.271) "', =3¢
MR, TEEEZRETE LI E T, HER2(E
FRINA HE FHER2 A A 13 2 30 19 T2



(e @EER L) 2023455335521

183

B Ki-67HETH TR AR A TPS 3 58 AR A /0 A
fE, X AEMERE T HER I 3 15 3L IR I8 X338 il Bh
TBYT B pCRAGIEAE ' .

A2FE NTHC 1+802+ FLISHBA M A 2R SR i
BT —NEARE, BIHER2MLFAFLIE, XK
B AT RAI45% ~ 55%, 7F H R I PRS2
Berb, KBRS WHER2 FAYED = FAYERL
i

AR 3C [0 73T AR HE R 2% 26 18 20 1R g 40 1f)
RIT Al Z R T . FIinER e . T-DMI .
DS-8201 ( ¥ #4trastuzumab deruxtecan, T-DXd,
Enhertu) . SYD985%5 ) 3= B IIfi R 55 AH ¢
OIS
1 BHAHER2{R KL ZLIRSE

i 22 Bk PR — AP X HER2 1) 8 41 PR o
BEHLIR, H A XTHER2 S 335 (1) 5 Bk 7L I i
( metastatic breast cancer, MBC ) 19—ZkAbIT 1
RS B AESE 1 FURE AN R DTS Th &
BEHER MG I X HER2FEL R 8P U1 | A (5
WOE ) MR EA — e TR L s kB
il 22 Bk SO0 ) T A I FLIR R /D BRUR RS AR
A BA M, (HAE IR 42 5 25 245 AT BELLE fif
Je R A, B ot 22 R SR A I PR 8T
i ST B HER2FL D 18 iy 155 1 T 4%t
AR RE A e

[ KA eH Bh 7L A7 E I H ( NSABP)
I B-31 L ThRiEAYT (4TI 2L 1
B AABEEE R mA I E2 0 (ACTITE)
MACTMih ZERadt (ACTHH X ) 7E4BIA
ST RIVER . ot 2438 ( flurescence in situ
hybridization, FISH) S50 FHE HIHC <3+ i
e oy “HER2BAME” . 78 R Ui 5cE 1
1 7870, 17441 35 0 L IR RE e & B
HFCHER2MATE (9.7% ) , X 28 FH BIF AT A
M Z 2k pr ik as, HRMEFIHER2FEH Y
B K V-5 i 22 2R R B 22 (A AE 2P R AR
U NOS3 R B — I TS £ 3% LR A ER B
I JHe I g ) S8 A2 BB 5 BN B B it 2 BR B B4
S FU g BhIG T A TS, Foh g A T 103
BIFISH<<2.0, IHCZ5R K0, 12/ EE, F4

WA S NDFS. 25 R, s B L-Fn]
DI Z 2k s kst , (HERTEIEE XL
(HR=0.51, P=0.14) "7,

SR, TENSABP B-478F5¢, il 22k
FUABEMEIEIHC 3+BLFISH BHYE (% 7L B g B 3
% %o NSABP B-47&— 5 [l i B M B LT
HEAIFSE,  H Y200 16 5 Bh Ak T7 o A il 2 2k
PAF R AT DL HER 2 B M 3L 8 | 3 19 G
T 2 & A A7) (invasive disease-free
survival, iDFS) . 3 2705 f& J5 & PRI i 1
FLIRIE HIHC 1+8{2+ . FISH<<2.0HYH Z pipt
WL BE B #2257 5O $2 47 1t 2 BR AT AR Rl B A
P, HABEVIE R 46 H o AR EUR,
B b7 R G it 2 2R P R iDFS (54F
iDFS: Hf by kG it 2 2k R hi 4 489.8%,
iBhfkyr4H 589.2%; HR=0.98, 95% CI:
0.76~1.25, P=0.85) , HYFHER2 IHCFik/K
L kg R ERZRRE T ER LR
AR S PRAL Y SAF oAb &2 % a1 K s A= A7
# (overall survival, OS) ZRINEGHITHE X
(HR=1.10, 95% CI: 0.81~1.50, P=0.550;
HR=1.33, 95% CI: 0.90~1.95, P=0.150) ,
EE D ALYT rh R it 22k B i B B Y
— JGAE G A T A TR R B I R K 5
( GeparSepto, NCT01583426; GeparOcto,
NCT02125344; GeparX, NCT02682693; Gain-2
B EIATY . NCT01690702 ) 37 # 4 Wik
J7 1 098BIHER2{IN N FIT 21205 HER2 [k i
K VEFLIR R B B DFSRIOSE G, AL BE s I
[B°~46.641~H , MUsHilE (interquartile range,
IQR) & (35.0~52.3) . &5 /R, HER2LF
TR B pCR 2 21K THER2MAVE R (29.2% vs
39.0%, P=0.0002) , HOSH]Z THER2BHE
H% (34EDFS: 83.4% vs 76.1%, P=0.008 4; 3
AEOS: 91.6% vs 85.8%, P=0.0016) ',

2 MpHEAHER2{R R IAFLIRIE
21 WEHRERREEZHRILR

CALGB9840/2 — i M4 5 J8] 5 533 8 11k 45
g, VLRGBS SRR A il Z 2k T fE HER2
A2 B 3R 3K BB 19T R R 2 A vk i TIT B R A
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5%, 228BIHER2FEIBIEHR ( RIRAG I HTHC3+
BUFISH+ ) MIMBCHEH 1« 1BEHL >
ZWAEZ M 2R, FEA NG MR
(response rate, RR ) ; YRZEEZE S IEF )
[#] (time to progress, TTP) . OSHIE:IE. 45
Bon, 2R EGOFEA B mHER2AE S
FIRFUIEIIRR (38% vs 32%; P=0.28) . 1F
SEREEP A Z BT S BEE K TTPICC
(71H vs 64 H, P=0.28) . HER2IESE A
SR PR I ZERBRPUIR T X OS WA i 3 5
M, PR, XTI 9T R B il 2 Bk BTN HER 29
i B R IA UM B Z E TR T . T T b
WL PR Rl SE (Clinical Trials.gov
FENHS . NCT01918254 ) BFFEITAL 1 & ZER 4T
(lumretuzumab ) 5IHZERFHT ( pertuzumab )
LR BB AR THER3BIYE . HER2MKFRIAHY
MBC#E#H ( KT ESE T4 ) % 2 A
ML R R M o 3501 23K B4 =3 BA
1 CBAFI1 2450, BRFN2 02001, BAFI3M13
i) o BAF 1R 2 & 2 BR BT (1 000 mg,
Q@3w) . TAZEREST [ 840 megfifariil it (loading
dose, LD ) , JF%E420 mg, q3w) FILEFMm
(80 mg/m®, qw) ; PAFI2EH G ZER T
(500 mg, q3w) . MAZERHHT (840 mg LD,
Ji42420 mg, q3w) FIEERE (80 mg/m’,
qw ) 5 BRI E I Z G 2Bk et (500 mg,
Q3w ) . MAZERPAPT (420 mg, q3w) . EEE
(80 mg/m®, qw) . L5 NN, B ZERAHT.
P 22 B B BT A S A2 B 0 K BB T S RS Y e R
GG, B2 BRI B KN 52 ) ok 553
500 mg, 7E—ZKMBCHEFHH, FASI2FI3HY% W
%R (objective response rate, ORR ) 435 4
55.0%F138.5% . SR JE A5 oI s iRiG Y 7 i 1H
ZERGIRR, AMEASIE— IR
22 e

P AR e — A EIRE PNy, ATl
il s 2 PR LB WNHER 2 01 36 J A K 7 2 4K
( epidermal growth factor receptor, EGFR ) 1
202 ErbB-2f ik FEEGFR R SEHY
F O S, AT T AR S HEGFRAY R

P2 BT R A% (EGF30001
FIEGF100151 ) W EWtn & dEir 1740 #7,
DL A R i e IR T B B B . EGF30001
( Clinicaltrials.goviEMH . NCT00075270 ) 22—
WREAL . Z e . BE . R OB
MG IR, #7579 A JR R HER2 A
P (THC 085 1+852+/FISHFIYE ) aiAc 52 1 %
B BRIGIT ML IG IREEHR, Kb 4408
B B E A M HER2 A ME . BB =2 Rk e
RS E RN Z B AIRYT . EGF100151
( Clinicaltrials.govi# 5. NCT00078572 ) j&—
WREAL . ey AU . WG RIRE, T
399 WEAT: #2257 3k BUER S 25 4 R it 22 Bk B bTii o7
FHER2FAM: (THC 3+ak2+/FISHFEM: ) Zot:FL g
Ji B R B Al Y - AR JE VAT IR I R 45
HER2BF 1 #5500, HER2FAVEIRZAS E X NFISH
<2(IHC 2+, 14300 (AIRFISHAK ) o XL
PRIEFISHEAM: . THCFHYE (THC>0) ZiEEEm
JeiEREAAF ( progression-free survival, PFS)
AT AT R R . 7E A HER2 FISHAG I 2%
B . THCRH MM Lo 2L s b, ez
BIeALIT 7108 % (HR=0.97, P=0.88) Al
PR EEZARYT B 7245 B F I PFS 22 SR LG it
Yo XFFISHEAME . THCBATE (THC 0) BYHE,
IFERA PR e IRYyY (n=12301) Sz
fbI7 (n=114) Mk, HPFSZER TG I#E X
(HR=1.13, P=0.4261) ‘',

23 T-DMI1
T-DM 12 it Z 3R Bt 5 Ui E Hmaytansine
WAEMMS G, & mE R [ N-

T PR i Y AL ] RO k- 1- Y Rl e 4 1
[] i) HLA HER 2 [ 48 ] 4P FTDM 1 1) 40 1 P 3
HEES P, T-DMUREE T R4 4 i 2 2k B
FIFEHMLE, GG PI3K/AKTIE 55 S
B, M HER2 B 7% FIF oy 52 AR A 5 1Y e iz
gl =Y, X nl g 5 BP0 AR R I 40 i 7
(‘antibody-dependent cell-mediated cytotoxicity,
ADCC) '*'_ T-DMI15HER2%54, I
HER2A- S N A& E 2 A 4000, 5 5 40 i

A
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TDM4258gfHF 5%y — I H g 11 W1l R4
WAL ER K E S T-DM1 (3.6 mg/kg, H3E1IK,
FREE14E ) SFHER2BHEMBC B BT R0R 2 4
PE, X BB TE 2 A SZ HER2HE (R34 Y7 ) bR
B, Jf 43z byr . HER2 PHM: B X
SHIHC 3+ ( 10% 1K) i 40 i A5 58 1 57 2 0 i e
) Fl (8% ) FISHIHER2/CEP17H.#42.0, 7F
V268523697 I, 2161838 WHER21E &
FPR, BEDTIR] =121 H . FEZG5 JEORR,
TERMIN A HER2IE g i 35, ORRV4.8%
(95% CI: 1.0%~21.8%) , H{iPFSH2.61H
(95% CI: 1.4~3.90H) "', 4374g2 i
BIIAESY, AT REAR Az i 22k bt . fiih
B . B YRR A T IMBC
T-DMI 3.6 mg/kg (FHIkITS ) , HER2PHMEFRUE
ATHC 3+8CFISH FHPE. dEgh At10f)& 2, Hr
1561 (15.8% ) HER21E# ( HER2 FISHEL R <<2.0
MIHC<2+) , FEUTHAINIEIN17.40H, F2
WFIE 45 /E0RR, 45 /R, HER2IEH A1
ORRH20% (95% CI: 5.7%~44.9% ) , H{iiPFS
281 H (95% CI: 1.310H~N/E) o X—WMEL,
SR, HER2FEIALT B w it H I IR B {8 AT
AEJE LUK T X T-DM LIRS, g mT BEJ2 e
FHER2RZSBERT A2 ( BPYRY7 I ) I HER2
RESERMREHEARRE) o (Bl FREHE
B, RREfS A SEE, T n T
‘#—ﬂ?ﬁﬁ% [29] N
2.4 DS-8201

DS-8201 & —F B M HER24E[MADC, H AJE
FEHTHER2BUAAR W] il 170 104 JOK 322 2 A R — o 784
WA EE 1 (topoisomerase I , TOPO 1 ) #l
TR 2 Y, HPTHER2GUMA RS 18 5 il 22 2R by
R ) ) R T 00 T A 7 B B B e Tg G 0
TOPO I #4538 o B i fR I TOPO 1 2 &2 &
Yy, THEDNAR SRS, NI A A0
P T DS-8201 HAT I IS B L A4 AL
Zofir, S XA /E AT 7R 4B T HER 2 FH M 41
MR P oEEE], AR

DS8201-A-J101J&—I - bR 2 1 771) i 1 4
I 85, 76 B ARSI S 51T, 76

ZiE A NME . Bl 8, T
EMER, TIEHER2IRE . =55 #:%DS-8201
) 40) Bk e ik A B 75 £ 00,8 ~ 8.0 mg/kg, 4R
N, FE23BI AT PEAL B A T, AL EE 134 LA 4
Z i T-DM IR YT B9 B 4 A6 I HER 2R 2R 15 Y i
a2 (5F XCHIHC1+/FISHEIME . THC1+/FISH
A S THC2+/FISHIAM: ) , 106 (95% CI:

23.2~65.5) K15 TORR (100IF R, £
FE3W AR BINT) BAR G fif ) o TEX /N

o AL B A AR, DS-8201 R T L
IR e, B FECHER2F A 1 g b 133

NCT02564900& — 3 = FEATHY T WIFERERL |

TR . Z R 0E5E, 7E 2 E 8 Ml s Fl
HAR 6 i 47 . XI5 HiE T DS-8201
FFHER2{K 335 (THC1+852+/ISH- ) FL I &
F i ISR #3179 1S (recommended doses
for expansion, RDE ) MI%554 ., HER2{KFK A
& XCNIHC 2+/ISH2, THC 1+4/ISH2, B{IHC 1+/
ISHAAGI . £ 54/ M I HER 21K 32 15 FL AR I 18
B HEZS.4 (2141]) 5(6.4 mg/kg (334 )
DS-8201 = 14N IRYTY o 54413284 BE fE
VAT R BN 752k, 83.3%BEIEL T =544
¥7, 5% (9.3% ) BHEMMHER25R A HIHC 0,

301 (55.6% ) KHIHC 1+, 141 (25.9%) K
IHC 2+, Zfar rhut# A ffitk, ORRHK37.0%
(95% CI: 24.3%~51.3%) , FA7 5w istia)
10.47H (95% CI: 8.8 H ~JoikiFAl ) . DS-
8201 7EHER2MIX RN FLIR I [ & rh R B w1 20t
Jib IR 5 1 o R 22 R MR R T A B sl VR AN R
INF o () JET PR i o 2 — > B U R,
PSR B 4 DAISY I &l

FEchR 2 1 TR RIS, 4L 175.4 mg/kegifl
25 DS-8201 /FHER 23 %635 ( THC3+8{IHC
2+/ISH+, n=72) . HER2Mk# ik (IHC2+/ISH-
W IHC1+, n=74) FIHER2AKH (ITHCO+,

n=40) HAEZd =10 40)7 1 ZBMBCRE # 197
B, T AEIAR S T . AR R E
PEAS AT T2 (best of response, BOR) , X
B A IBOR . IR AR 25 % (clinical
benefit rate, CBR ) . J7RCHFSeAT[E] ( duration
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of response, DoR) . PFSKOS. Hiffilfj15.67
A5, HEREFEABAINIG A P RIBOR }137.5%
(27/72) , {iiDoRA7.6H (95% CI. 424-H~
924H) , H{PFSH6.71H (95% CI: 444 H~
8.3/ ) 5 HER2AK I BAFIFIBOR K29.7%
(11/37) , H{iiDoR}6.87H (95% CI: 2.8/
H~ 1), PAPES 42 H (95% CI:
200H~5.710H) o &eteirm, HE17361%
#FH (96.6% ) KT 2=/ IRIGIF AN R F
( treatment-related adverse event, TRAE ) . 13f5#
RYATT A BN R e Fmi b igys (Sl ki
bR )

DESTINY-Breast04 ( ClinicalTrials.goviF i
5 NCT03734029 ) & MR AETHER2ALE L
LRI £ I RAS B S 0 T IR R 5T, X
RNl . RUE . bR . 2D iae,
B1EHEDS-8201 (5.4 mg/kg ) SEEIMESE)T %
(2 : 1BEMLAMID ) TEHER2MK KL . Al Y R
(8¢ ) MBCH 1% M fra e, fFEHER2
FEIKETHC 2+/ISH-8{IHC 1+ ( ISH-8% R4 )
B RRE . R I . RPN AL SE I Y 55761 32K
TR Z 001 ~ 207 S BR YT, Horh494
1 (88.7% ) MR ZEEYE, 634 (11.3% )
R EZ RN . BB L TN T H A M
S EE AT (Blind Independent Center Review,
BICR ) BJHRFHM B H BIPFS; IRENF L N4
A TBICRIFAEAYPFS. OS. ORR. H:TBICR
FEA ROTAT I DoR . FEIE SZ IR BHYEBAS
DS-8201£H i PFS 1014 H , EEIfikse2H N
547H (HR=0.51, P<<0.001) ; OS4r#l~23.9
ASHM17.50H (HR=0.64, P=0.003) . {EfT
HEAT, DS-82014H M+ i PFSHI.9OMH, &
IfiEPEeH H5.1 M H (HR=0.50, P<<0.001) ;
OS/r4l h23.4HM16.84H (HR=0.64,
P=0.001) . =3%ARFMMEE R AZDS-
820 1 I = Mk 8 7 22 iy F & vh 43 30l 2R 52.6% il
67.4%. HFHDS-8201 1 E AT 12.1% K T 25%)
AH G ] B P s B 4 5 o 0.8% & A= 1 5%)
Fifk ) 2022454 H27H, DS-8201%k13 2 H
B2 AE R REYEST A (breakthrough

therapy designation, BTD) , FHTIRIF Al UIBR
SRS PEHER2AN R IR FUAR IR BUAFE -3 . 1X2DS-
8201 7EFLIRIE H AU EE3 N BTD, HR FE202 14F- Al
201 7443 I ZRAFET X — 28 K S5 e HER2 FH 4 MBC
fBTD 7',

DESTINY-Breast06 & —Mi 4 Ek . FEHL, £
Huty . JFRCPRZE A TG RS, Lh#DS-8201
S5 E B ALY X 72 0k =248 N4 IMA YT
Y HER 2L 2% 35 FIAR AL 2 A MB C HY YT 250UF1 % 4>
P 99 ARY850%1 ( HR+, HER2 IHC1+E{IHC2+/
ISH-#700f1; THC>0, <1+#150f]) 3Zik
HLAL s TR LR BIREAL ST L, A3 JR4% 52 DS-8201
5.4 mg/kg MR E BT TR (KPR, A
FEASGA LS R ) o EEMRLON
AT BICRATHER2ILFE A ARFAIPFS, IEZE
AHER2{KFRIA NBERYOS M E AT (intention-to-
treat, ITT) ABEMIOS. PFS. XIiffF50# NDS-
8201 ETCAL P IR R OV E RS
2.5 SYD985

B - 25 W (BB SY DI85 AT HER 2K e ik FL,
B R Rt R AP ( Ris e i A MR 2k
FKik) o —I T WG KIS ( ClinicalTrials.gov
HMHS . NCT02277717 ) ¥F4k T SYD985XTHER2
RRIAMBC B H Y 2 PERYT L . HER2MKHK A
FE SUCHTHC1+/2+/I1SH- %58 4 AHER2{E 3
ik FLIRIER 2 49, AL FE P ER S AR PH PR R L
PRdgE (324) A =FAMERLIRE C176) o BH
F3JH4%E% 1.2 mg/kg SYDISSHKIT AT . 45
IR, ORRAMINN27%HN40%, Z4nlfs, fx
WL G BN T T . RS T 25
Ko Z3GPIAS KN IR L AP A0
(6% ) FSEIER (4%) 7,

3 HATFFEEIEKIKXE

B T R HE A HER2 (1) PR ST BEHLAR . /N3
T8 ) LA KA 45 AR nl 2 45 3 DS -82014%
ADCZjY), 4t A arsE & 11d Bt m
HAb B MADCZ5Y) (RC48-ADC, ARX788,
AL166 T XU B PR (KNO026
ZW25 . ertumaxomab "*'1 ) FIFL R
(nelipepimut-S '’ | GP2'#'  AE37'*/4%) |



(e @EER L) 2023455335521

IFAECIERI BT TARSCAY IR RS, AR S0 IEAE T R el & U5 R AT HER 2. 25 9 K i
)l i THER 2R 2 ik 2L i /b SR A B RIAE IR R I .

187

F1 HHER2Z5H K HER2{R A FLBRIEE K I R IGHE 5T

Tab.1 Summary of anti-HER?2 agents and the related clinical trials of HER2-low breast cancer

Primary
outcome

Drug Clinical trials ~ Phase Inclusion criteria Results

ADC

RC48-ADC NCT04400695 Il Participants with HER2-low, unresectable, PFS
locally advanced, or metastatic breast

cancer who had previously been treated

with an anthracycline and received 1 or

2 systemic chemotherapy regimens after

relapse or metastasis

Ongoing

ARX788 NCT05018676 I Unresectable and/or metastatic HER2-
low breast cancer. Patients with recurrent
or metastatic disease should receive =2
lines of systemic chemotherapy regimens;
Hormone receptor-positive objects need
to have received =2-line endocrine
therapy =+ targeted therapy (including

neoadjuvant/adjuvant therapy)

ORR  Ongoing

A166 CTR20181301 I Patients with HER2-expressing locally ORR  The efficacy of 36 HER2-positive breast

Bispecific antibody

KNO026 NCT04165993

ZW25 NCT02892123

Ertumaxomab NCT00522457

advanced or metastatic solid tumors (51
HER2-positive (3+ or 2+/ISH+), 6 HER2-
low (1+ or 2+/ISH-)

II  Patients with HER2-low and hormone

receptor positive MBC failed standard
chemotherapy and hormone therapy;
patients with HER2-low and hormone
receptor negative/weak positive MBC
failed standard chemotherapy

Patients with HER2-expressing cancer that
was locally advanced (unresectable) or
metastatic

Il Enrolled patients had advanced breast

cancer that was ER and/or PgR positive
with low HER2 expression (IHC 1+ or 2+
and FISH negative). Patients were required
to have PD after hormonal therapy that
included at least one aromatase inhibitor,
but no prior chemotherapy for advanced
disease

ORR;
DOR

DLTs

ORR

cancer patients with measurable disease
was evaluated; the best ORR was 59.1%
(13/22) and 71.4% (10/14) in the 4.8
and 6.0 mg/kg cohorts, respectively.
Corneal epitheliopathy (73.7%), blurred
vision (59.6%), peripheral sensory
neuropathy (26.3%), dry eye (21.1%),
anemia (19.3%), and hyponatremia
(19.3%) were the most common TRAE:s.
Corneal epitheliopathy (17.5%),
hypophosphatemia (5.3%), and dry eye
(5.3%) were the most common grade 3
TRAEs

Ongoing

Ongoing

The evaluable population's median TTP
was 65.5 days (95% CI: 43-98). Pyrexia
(74.1%), headache (40.7%), chill (33.3%),
and vomitting (29.6%) were the most
frequently observed AEs. The majority
(73.8%) of AEs were mild or moderate in
severity and resolved within one day
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Drug Clinical trials ~ Phase Inclusion criteria Primary Results
outcome
Vaccine
Nelipepimut-S NCT01479244 1l Patients with HER2/neu-positive, node- Disease At the interim analysis with the median
positive, or high-risk node-negative recurrence follow-up (16.8 months), there was no
breast cancer discernible between-arms difference in
DEFS events. Imaging identified 54.1% of
recurrence episodes in NP-S participants
as opposed to 29.2% in the placebo group
(P=0.069). Injection-related erythema
(84.3%), induration (55.8%), and pruritus
(54.9%) were the most prevalent
GP2 NCT00524277 Il Breast cancer patients with tumors Disease The 5-year DFS rate in the ITT analysis was
expressing HER2 (IHC 1-3+) who were  recurrence 88% (95% CI: 78%-94%) in the vaccine-
clinically disease-free, node-positive, and eligible patients versus 81% (95% CI:
high-risk node-negative were enrolled 69%-89%) (P=0.43), in the control group
AE37 NCT00524277 Il Patients with tumors expressing any level Disease Relative risk decreased 12%, HR=0.885,

of HER2 (IHC 1-3+) who were node-
positive and high-risk node-negative for
breast cancer and were clinically disease-

free

recurrence  95% CI: 0.472-1.659, P=0.70; recurrence
rate in the immunized group was 12.4%
against 13.8% in the control group.
Vaccinated patients had a 5-year DFS rate
of 80.8%, compared to 79.5% for control
patients. The 5-year DFS was 77.2% in
patients who received the vaccine (n=76)
compared to 65.7% in those who received
a placebo (7=78) in planned subset
analyses of patients with IHC 1+/2+
HER2-expressing tumors (P=0.21). DFS
was 77.7% in the vaccinated patients
(n=25) against 49.0% in the control
patients (n=25) in patients with TNBC
(HER2 IHC 1+4/2+ and hormone receptor
negative) (P=0.12)

ADC: Antibody-drug conjugates; AEs: Adverse events; DFS: Disease-free survival; DLTs: Dose-limiting toxicities; ER: Estrogen receptor; iDFS:
Invasive disease-free survival; ITT: Intention-to-treat; HER2: Human epidermal growth factor receptor 2; IHC: Immunohistochemistry; mBC:
Metastatic breast cancer; ORR: Objective response rate; PD: Progression disease; PFS: Progression-free survival; PgR: Progesterone receptor; TNBC:

Triple-negative breast cancer; TRAEs: Treatment-related adverse events.
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