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Advances in the drug resistance mechanism of antibody-drug conjugates in breast cancer
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[Abstract] Antibody-drug conjugates (ADC) , as a class of innovative therapies, have shown significant activity in breast cancer.
ADCs are conjugated from monoclonal antibodies, linkers and cytotoxic payloads, which harnesses the highly specific targeting
capabilities of antibodies along with the potent cancer killing effects of the cytotoxic drugs, demonstrating significant efficacy in the
treatment of breast cancer. Nonetheless, as ADCs have been widely used in clinical practice, resistance to ADCs has been observed in
breast cancer patients. In this review, we summarized ADCs’ current applications in the treatment of breast cancer and classified the
mechanisms underlying ADC resistance into several distinct categories as follows: inadequate antigen - antibody binding, impaired
internalization and trafficking pathways of ADCs, defective lysosomal function, aberrant payload release, tumor insensitivity to the
payloads, and cyclin deficiency. Furthermore, we summarized the contemporary strategies designed to address ADC resistance, such as
the combined use of ADCs with other therapeutic agents, including chemotherapeutic agents, targeted therapies, and immune
checkpoint inhibitors, as well as the development of new drugs. This review aims to offer reference options for the treatment of patients
with ADC-resistant breast cancer.
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YT SR TBCHE N 5T, AT 5 R Al s T A
A R AR IEFE T 10 ADC 20 i (0 Bt AL
5 B MR v, AT LA [ I AT 3 R 4 A A B
TR, B 55 0 RONL” , AT it — D 4R TH 59T
R KE IR FUIE B ADC 2 3 o508 7L e 8
AAE AR i PR R B (HEE AR ADC N HY R A, H
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WA EET T FTEE B, PRI ADC AT 24 AL DL B 33
LA TESYIE S

1 ADC 7EZLBR %z RO Sz F B

#E ) N3 B2 A2 KPR 32 44 2 (human epidermal
growth factor receptor 2, HER2) ] ADC 3= AL 45 : &L
3 22 Bk PR PT (trastuzumab emtansine, T-DM1) | {2 i
B F.PT (trastuzumab deruxtecan, T-DXd) . 4 it 7§
% BT (disitamab vedotin, RC48) . ffl Z Bk H31- 2 F
LI (trastuzumab duocarmazine, SYD985) \MRG002.
ARX788.A166.FS-1502.DP303c", 2013 4 T-DM1
HeF EMILIA BUS6 25 2R, SRAG 5 [ 61 i 24 o I o
PE )5 (Food and Drug Administration, FDA) it #E F T
BEAT sz i il Z 2R BTN AZ e iRy T 1 HER2 BH
itf 17 L B 5 Cadvanced breast cancer, ABC) f ™,
2019 ££ KATHERINE i % FH 1 45 3t — 20 40 i
T-DM1 & S IE, FDA gtk vH 3 34 B 542 S8 A0 i
Z PR EHUIRTT 5 bk B 1R 22 M5 ) HER2 BH % 534
LM A A BN IR, T DESTINY-BreastO1
fr145 8, 2019 4 T-DXd 3k FDA #tb#E Al T- HER2 [ 1
e M 7L (metastatic breast cancer, mBC) 1 f5 £k
7. DESTINY-Breast03 #f 78 & ¥CKE T-DXd 5
T-DM1 HEAT Xt Sk LA, FERT Mo, AHEL T-DMI,
T-DXd FEAR B R it Ji BAE T U E 729% » RS
bt Chazards ratio, HR) 24 0.28, 95% & 15 [X [H] (confi-
dence interval, CI) 4 0.22~0.37"", 7 2022 =3k FDA
e AT HER2 B mBC 8 10 4R80T . [AI4E,
DESTINY -Breast04 # t} HER2 fit % iA #E &%, T-DXd
E— 5 1 R 3 MIE, SRAL T HER2 {315 ABC
HIRIT,

H A S )R R AR B 2 (trophoblast
cell surface antigen 2, Trop-2) ] ADC = B A X
I ¥k B4 (sacituzumab govitecan, SG) - {1 A 18 % H1
Pt (datopotamab deruxtecan, Dato-DXd) « 7 /b 2 Bk

FA T (sacituzumab tirumotecan, SKB264) . ESG-401.
JS-108.FDA018", 7E Il ¥ ASCENT #f 5T H , SG #H
T AR EAL T B AL R AR AE ] (median overall
survival, mOS) 73 7l N 12.1 ™ A vs 6.7 ™ A (HR=
0.48, 95%CI: 0.38~0.59, P < 0.001) ", & B, Hi 5 4
7 3%, JE Tk, 2021 4 SG 3K FDA b T BEA: 3%
Zik & 2R RGUIE YT (M AR Bt 2 8520 1 ik ik
7 (AN AT U] 3k 1) Je 88 1 A LR (locally advanced
breast cancer, LABC)/#% # £ — [ #L 29 (metastatic
triple-negative breast cancer, nTNBC) i35 . TROP-
iCS-02 W5 H, 1009 1 55 38 WE AR 42 52 3 441 it &) 39 2
A4 8 14 B Ceyelin dependent kinase, CDK) 4/6 #])
i3, SG ZHAH Eb AL T 40, otk & A= 47 3 (progression-
free survial, PFS) it & 2 K (5.5 H vs. 40N H,
HR=0.66, P=0.000 3), % 21 mOS 43 7] 4 14.4 A~ H F1
112 H (HR=0.79, 95%ClI: 0.65~0.96, P=0.020)"*,
FTZHF 5T, 2023 4F FDA it SG Al T BE A 2 52 it
W ibia T B & /D2 2 2R R GIRIT IR %
& Chormone receptor, HR) BH £ . HER2 B 14 mBC &
H ) 4R IEJT . TROPION-BreastO1 H R 24 4 ) 3=
T2 R WoR, R 20T 1~2 24097 B mBC
B T, Dato-DXd 41 H1 A7 PFS (mPFS) A6 I 41 4E
£ (6.9 ™ H vs. 49 ™ H, HR=0.63, 95%ClI: 0.52~
0.76)", Dato-DXd i iy HR FHM/HER2 £ ABC
G iR T ik . B T/ 1A 300F 7¢ KL264-01,
NN A1 ) 2 22 2596 19 HR FH 4 /HER2 BA 7% mBC 2
o U FURR R R 2R iR 2 Cobjective
response rate;, ORR) N 36.8% , mPFS 4 11.1 4~ H
(95%Cl:5.4~13.D", 7R H SKB264 11 £ 281577 1]
HR FHM/HER2 B mBC B 3# I E K# I, B L
IR 5 Ak, &% HER3. B7-H4. Claudin-18.2. LIV-1
SEEE S AT ADCABTEA W BIET . 75 FL e 4k
FREDAHEHE) ADC W 1.

2 ADC T Z5# %

2.1 FRB-FIRLELGRE

FE G PR AT AL Y, Loganzo %517 £ T-DMI fiif
) Jih 983 40 B 2% THD % IR HER2 36 3K 7K F B A%, K 5
HER2 [ 3215 7] 10 36 1% 40 ff 22560 T-DM1 i 25 1
X R W], HER2 314 Sk 2% 72 # [\] HER2 ADC /™= 4= iif
iR R 22— DAISY #F 72 3l T-DXd 7E AN [A]
HER2 FIE M mBC 3 48 KR 23R 97 197 30, 20451
i} 24 2 v A 13 61 (65%) H B HER2 /K P £ 5 T
(181, Coates ZE15%} 3491 SG i 25 ) mTNBC & & fif
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F1  FLBRESUEIR FDA #E87 ADC
Table1 The FDA-approved ADC in breast cancer

ADC  Target

Indication

Efficacy

T-DM1 HER2

T-DXd HER2

SG  Trop-2

2013: T-DM1 received FDA approval for the second-line treat-
ment in patients with HER2-positive advanced breast cancer
who have previously received trastuzumab and a taxane, sepa-

rately or in combination

2019: the FDA approved T-DM1 for the adjuvant treatment of
patients with HER2-positive early breast cancer who have re-
sidual invasive disease after neoadjuvant taxane- and trastu-
zumab- based treatment

2019: the FDA granted accelerated approval to T-DXd for the
treatment of adult patients with unresectable or metastatic
HER2-positive breast cancer who have received two or more
prior anti-HER2-based regimens in the metastatic setting
2022: the FDA approved T-DXd for adult patients with unre-
sectable or metastatic HER2-positive breast cancer who have
received a prior anti-HER2-based regimen either in the metas-
tatic setting, or in the neoadjuvant or adjuvant setting and
have developed disease recurrence during or within 6 months
of completing therapy

2022: the FDA approved T-DXd for the treatment of patients
with unresectable/metastatic HER2-low expression breast can-
cer(patients who have received chemotherapy at the metastatic
stage or relapse during adjuvant chemotherapy/within 6

months of completion of treatment)

2021:the FDA granted regular approval to sacituzumab govite-
can for patients with unresectable locally advanced or metas-
tatic triple - negative breast cancer who have received two or
more prior systemic therapies, at least one of them for metas-

tatic disease

2023: the FDA approved sacituzumab govitecan for patients
with unresectable locally advanced or metastatic hormone re-
ceptor-positive, HER2 -negative (IHC 0, IHC 1+or ITHC 2+/
ISH-)breast cancer who have received endocrine-based thera-
py and at least two additional systemic therapies in the metas-

tatic setting

EMILIA trial (n=991): mPFS in T-DM1 group versus
lapatinib plus capecitabine group were 9.6 months
vs. 6.4 months, respectively (HR=0.65, 95% CI:
0.55-0.77, P < 0.001) At the second interim analy-
sis, mOS for both groups was 30.9 months vs. 25.1
months (HR=0.68,95%CI: 0.55-0.85, P < 0.001)
KATHERINE trial (n=1 486) : a median follow-up
of 41 months, the 3-year iDFS was 88.3% in the
T-DM1 group and 77.0% in the trastuzumab group
(HR=0.5, P <0.000 1)

DESTINY - BreastO1 trial (n=184) : ORR reached
60.9% ; DCR and CBR were 97.3% and 76.1% ,
respectively; mDOR and mPFS were 14.8 months
and 16.4 months, respectively

DESTINY - Breast03 trial (n=524) : the mPFS was
28.8 months with T-DXd and 6.8 months with T-DM1
(HR=0.33,95%CI:0.26-0.43, P < 0.000 1. T-DXd
significantly prolonged OS and reduced the risk of
death by 36%

DESTINY - Breast04 trial (n=557) : among all pa-
tients, the mPFS was 9.9 months in the T-DXd group
and 5.1 months in the physician’s choice group
(HR=0.5, 95% CI: 0.40-0.63, P < 0.001) ; mOS
was 23.4 months and 16.8 months, respectively
(HR=0.64,95%CI: 0.49-0.84, P=0.001)

ASCENT trial (n=529) : the mPFS was 5.6 months
with sacituzumab govitecan and 1.7 months with
chemotherapy (HR=0.41, 95%CI: 0.32-0.52, P <
0.00D). The mOS was 12.1 months with sacituzumah
govitecan and 6.7 months with chemotherapy (HR=
0.48,95%CI:0.38-0.59, P < 0.001)

TROPiCS-02 trial (n=543) : treatment with sacitu-
zumab govitecan had significantly longer mPFS
than chemotherapy (5.5 months vs. 4.0 months, HR=
0.66, P=0.000 3); mOS: 14.4 months vs. 11.2 months
(HR=0.79,95%Cl: 0.65-0.96, P=0.020)

CBR: clinical benefit rate; Cl: confidence interval; DCR: disease control rate; HER2: human epidermal growth factor receptor-2; HR: hazards ratio;

iDFS: invasive disease free survival; mDOR: median duration of response; mOS: mean overall survival; mPFS: median progression-free survival; ORR:

objective response rate; IHC: immunohistochemistry; ISH: in situ hybrization.
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Pk SETURS & RN AR, AR
FH AT PLE R AN [F] ) A 842 R A S AR A2 15 75 2 A
W E A NS5 NS E A SN AR % R
HARMIIE N, E & OGNS EAN SN EE
JFH < WS E 9 ST B A S i R TBE AU LI e o2 2R
B 10 T N A XS N A AR A AR PR
W 57 2 A2 (endophilin A2, Endo 1 )72 — 2285 H
(HI SH3GL1 ) , /13— FhuRe I AR R i 2
R M A i A, R O PRI A HEIIR A 3 B A AR
L Endo Il 1 AN, BARTE T N A, 1M
Tt 5t 25w A 89 4 i SH3G L 3Rk J5 , (A4 i
T-DM1 X i 87 48 L (46 7 ROR 2 4012 Brlsian
ST E0E NAFE R AN S, N A PR PR
LIS BB AT ADCECR R . 7ET-DM1 3R
5 PRI 24 11 PR AT A AL o, B 5 8 2 3 5 3800
= BERR S VE A ALBD B A 3 AR R E R
& B, S ECT-DMI A £E MR 41 L b R T
/b, IX AT e BN 251 A
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O W] R AT ADC W] DULE R % 2% AT 2 i 98
T 58 v SR TR O AT, (EL 5 AN T BRI 1 1
() ADC 75 22 7E R g ARt K W E T R 24 . W
Y T 5 %% ATP I (vacuolar H'-adenosine 57 -tri-
phosphatease, V-ATPase) & — it £7 75 T V4 i 44 Jl |
BT 5%, TR TV R N pHAE, V-ATP B )57
WS BUA R pH AT, 3 8 B K R B 52 40
AN BELAG T-DM1 75 V5 A4 i 1 AR oV o 48044
(solute carrier, SLC) J& T ¥ iz EHEXE, 2 5%
Ffi o F 5 WS 5% 12 o SLCA6A3 J& — Pl i iy 1% JIE 2
F, 7R T-DM1 [ A 72 4 Lys-SMCC-DM1 MV
il A o 2 B A B . BIF AT 3 TE I PR AR A o
W% 2 SLCA6A3 4111 571 T LAYk 55 T-DM1 4 40 ffd 75
PEAE FI ™7, SLCA6A3 3 3% Gt 2K /& Xof 4% 7 DM ()
ADC 77 A TR R A SR AT PR 25 i HL ] 2 —, IR
SLCA6A3 R Ik J& , M 245 4H M 2 %t 25 W36 T7 i) B
PEAF DAL
2.4 BT H AR IB 3 BT Hh 2 B
24.1 s HER

2 it 7 4 B A i ADC 245 W) 45 B R i A2
FE, ATP S & Gz A, W P-HEA
BY PR 2 E i 24 5 -1 (multidrug resistance protein 1,
MDR1) \ 2 21} 25 #H 5% 85 [ 1 (multidrug-resistance -
associated protein 1, MRP1) 1 7L JIg % i 24 &8 A

(breast cancer resistance protein, BCRP) , 7] LA | H
ATP 7K fift 72 A5 16 524 200 ol w1 47 22 o e 4
W, T MR X AT 25 2 L 251 TEAN ]
T-DM1 i 24 48 Jfid 22 1 WL %2 $ MDR 1. MRP1 (1) 1d %
i, B A% F MDR1.MRP1 11l 75 7] 9% & 41 g % ADC
(R 727 SG I Ak 2 46 41 7 F B 1 CGopoi-
somerase 1, TOP1) il 7147 37 8 FE 13E PEAR S =9
SN38, /& BCRP 13518 J&M) 2 — o 1 SG i 24 (1) FL1
FE 20 R, W 9T W52 2 BCRP(H ABCG2 2[R 4
1) fy it 2R3k, Al ABCG2 I 77045 B T 78 IR X
SG I P
242 BATERAEEAMXEE

I8 4 A T DS e 28 A P A R ) AR T 3R
3 ADC . BEAEB 70 R I SG it 2 3 H 4R A
Py 1 B 70 vp 7 76 TOP1 E418K 28 74% , TOP1 5248
A 530 SG 13 far SN38 2k 254 I AL 1 7= AR T 24
PENL . R A 1 P A ST R AR A, #as 5 S A R
R, A AE OC B R AR R A 2 5 B0 R 2
PE 7= 25 o DAISY 56 (1 42 90 b5 & 90 v b
14% 11 T-DXd i 25 2H 234 A H 30 i 9 40 1) 25 B
SLX4 FRAZ, % RAGLEIRTT HTAEAS o L Ja ik S R 4 [l il
L B 1 AR I ) AR 26 43 5l R 3% A 1.5%
T-DXd % 4 J& T TOP1 $1 1) 551, v LA BH W [ 40 1% B
118 (deoxyribonucleic acid, DNA) & il fl#% 5%, 11
7SR T . SLX4 7E DNA Xk 5 V&
Hrp R R Bl B R EEEH . HAE K
L5 il 53 7L T 4T B A ) SLX4 6 [R5, ik 8 41 e 410
1l 2 N 80% FT 75 11 DXd 94 £ 43 I B4 0 1 20 i A1
5%, IZRAS T AL S T-DXd B4k & L 25, (55 )
(1) B AR 3 T ML DL B 1% AR 2 1 Be AR N AE W Ar &
Yde Tl PR FH 2547 75 33— D BeE ™
243 mMAREIE QEIGANFIRIF LA

Cyclin BI/CDK1 B &2 5 401 J& 11 G2-M 1Y
AR, et (e 3 A 22 5y R FR AR I Qe AR R EE TN
HER R B T DR G AR R HETF 70 55 T-DM 1)
AT 2 E R IR R AT DML, vl i s &
F1 2R MM 75 5 MO 22 95 44535 S 4 B o 10
Il PR R RIF 98 B, 76K 2 %0(12/18, 66.6%)T-DM1 £
JE ) HER2 BH M N 3L 98 A fE Ak b, T-DM1 5 =
cyclin B1 Rk 390, 1 i 24 248 i b 5 A W 452 21 L 3
G o I UG SE A 40 B ) eyelin B1 AT B
T-DM 1 ffif 24514 , 1715 38 0 i 25 48 f o cyelin B1 f7KF
A8 35823 40 0 28 UK 26 T-DMIL I BRURMER Y. ADC 1)
i 2 ML A 45 DL 1
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A: Inadequate antigen-antibody binding: the decreased antigen expression and the diminished binding affinity of antibody to antigen. B: The im-

paired cell internalization pathways and transport efficiency of ADC: defective endocytosis of the antigen-antibody complex and rapid recycling of endo-

cytosed ADC, resulting in a decrease in the number of ADC transported to the lysosomes. C: Lysosomal dysfunction: the elevated lysosomal pH resulting

in the impaired function of proteolytic enzymes, and the reduced expression of lysosomal membrane proteins obstructing the transfer of payloads to the

cytoplasm. D: Abnormal release of payloads and lack of insensitivity to payloads: efflux pumps expel the payloads from the cytoplasm of tumor cells and

mutations in proteins associated with sites of action resulting in resistance to ADC, and deficiencies of cyclin expression inducing acquired resistance.

1 ADC By 2544

Figure 1 Mechanisms of ADC resistance

3 ADC 2589 R % SR %

H AT, 9 R0 ADC 245 0T 24515 L, ADC 245 ) 5k
& N FH SR LA T 2590\ 5T HER2 #E 17) 259 A e %
2 A 5] Gmmune checkpoint inhibitor, ICD ] #t
YR N E D
3.1 AR
3.1 ety

W7 R RE S ADC EA B [RIVE H 5 Eoam i J 39
{537, 1 6 DNA B 5, 5 B 87 2% h B J L i
— I Tb/ a3l ARAR B, 24550 T-DM1 B & 2 75 i 3¢
INEAN A% Bk B 0% LABC B4 mBC 175 24t K 7
PR BB 7 VR AE Y Fod S IR S IS T AR YT
2, mBC i 1 ORR 1% 80%, 60%(¥] LABC. 8 1A
58 4= 22 f# (pathological complete response, pCR)™,
— 5 1b/ Ma BT FE Al 1 T-DM1 G 5842 B

AN 2 Bk B4 9R 7 HER2 FAE mBC 1) 22 4 /i
Ak, 4245 B35 1 ORR N 50.0%, IIfi PR 3k 75 % (clini-
cal benefit rate, CBR) N 56.8%", 1F W i Hff 57 H1,
—P UL FEE R K EADS R RN FHA (adverse event,
AR T B D IR U R A2 . B RS ADC
AR R AT, DR AE B 2 SRS I AN 7 B R
ADC B Aaf FHBRA AT 2590 2 [0 B B [RUAE Y [RIAE
BRI B2 G 0 AH R R G0 AR (12 I 8UR
3.12 EKb¥emHty

2 Bk B L — PR 7] HER2 41 4145 R 355 1
KoFHRygEUA, oA 230 H HER2 5 HAth HER
FIERA T B AR, T ## HER2 A 5 145
50 WO - B FL A K T-DMIL R 2% B BT
WA 77 S AH 26 (R s PRI 78 3047 V0 5 23 B B, A
EE T-DM1+ 5842 5t , T-DM 1+ 5842 5t BE A5 10 22 B SR T
RO BT R #4555, DESTINY -Breast07 i 5% 5
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TEHR Z T-DXd . 245 50 5 A 40 i gg 25 e & A T
WE 1 R 2296 97 1 HER2 BH T mBC 197 850 K 2 4 1% .
TERFT AR &R EA B, T-DXd B A%
kB ORR AL T T-DXd FA 2541 (84.0% vs. 76.0%)
WEBH 7 T-DXd. W2 BRELGUIR & 7 R IR TT I 71, W
Fo I B U7 B ) A AR

T 2, & Y I 4170 1] 771 (tyrosine kinase inhibitor,
TKD S8 UF B AR 5 R TR, (23 ADC VM. $i
e # JE & — 5 3K A K B 1 52 4K (epidermal
growth factor receptor, EGFR)/HER2 1] i#f &5 & 1) X
#H TKI, 7] DL #F HER2 %% 5% b 18 R 98/ 40 g = 11
HER2 & Az Ak F10A & JE+T-DM1 AL IT B
A1 FHAE S AN G 1) HER2 BH 1 3L A dh 9= 7
W EIT . TEALWE 7T 2 — BURE AL xS HE A I 3K
B, VF A% b 7 5882 B L il 22 Bk 5 PR A 2 B LT
(THP) #radi B 7 £ 5 T-DM1 fu M0 & e i iR A 4
B (KL B A 7 2278 HER2 PH 1 LB 283 wh )
I7 %0, KLT 2 F1 THP 28 7 5% 4% i 8 41 faf (residual
cancer burder, RCB) & 0 8¢ 1 ) 2 & Eb %1 7 7 N
100.0% vs. 62.5%(P=0.003 5", Zi ¥ e 218
TKI, 5 EGFR.HER2 1 HER4 AN Al i 45 &, 7] DA 34
PR -BUA N TER . I FEERTT T T-DM1 B
P JEIRTT HER2 PHME FL AR B3 17 3k S 2 4
P T TBCRCO22 B Fidie & 1 1% 07 2 T BEAE R
2295 T B L IR e K #2235 (breast cancer with
brain metastasis, BCBM) (4A) . X f# & & 4t (cen-
tral nervous system, CNS) J&) V&2 97 J= it J& () BCBM
[ S5 R BE AT K 3 52 (4B /4% 52 3 (40O T-DM1
YT 197 %%, 3 4119 CNS ORR 4 51 4 33.3% (A 51
4A).35.3%(BAF1 4B) F1 28.6% (P51 4C) , mOS 43 5]
3024 H (BAFI4A).23.3 4 H (BAF1 4B) £120.9 /4>
HBAFI4CO, Th/ I 5 NSABP FB-10 51
W ZICA T R T BRI BN T T 1 S S )
HER2 BH 1 B35 1 ORR N 32% (7220, EK & e
A& Pl #E M HER2 #0155, I3 HER2 CLIMB-02
SEIRL R, A EE T-DM1 i B A4, T-DM1 5 KR
B eI 7 R RES B L K &6 97 I HER2 FH
£ mBC I PFS(9.5 4 H vs.7.4 4 H ), BEEBAE T X
B BEA T 24.19%(HR=0.759, 95%CI: 0.607~0.950, P=
0.016 3),
3.1.3 EKE&RZETT

ADC FICT B AT P [RIVE o Il PR AR b, B
& T-DM1 FIRE 75 P 40 i 58 T2 25 1 - 1 (programmed
death protein 1, PD- DU E 25 A H & HEZ

KATE2 B 52, T-DM1 JI B & ) 2 B pU A o 32
PFS(mPFS 982 H vs. 6.8 ™ H, P=033), I 55
T 55 () AR FH5%, (E A2 7E PD-L1 1K PH 1 £ W40
ML A fE 1 0S 3K 2. b/ I 1) BEGONIA Hf 7T
FAI & 7E P FEARAIC B P A ADC T A A1)
& 8 LABC/mTNBC — £& & 97 1 97 2% Al 22 4 1 o
Dato-DXd+E A& FIC #4116 77 4 ORR 9 79%, mPFS
N13.84 H 1, SCI-10 BF 78 LL ¢ 1 SG B 24 % Lt
SG Bk A A 1 Bk 5P 8 BEAE 40 VR 97 A HR BH A%/
HER2 [ mBC T {7 R, 45 B EoR, SCBE & 1 24
YR SG B2 4H 1) mPFS 7331 5 8.12 N H vs. 6.22 A4
H (HR=0.76,95%CI:0.47~1.23, P=0.26) . BRI &
24 AE mPFS B P GE , (HIFRIA BN Gt =
X, [, ADCERE ICI I FVE T R B HIEH
3 28 R T 2 I R FE R BGIE

BT VAR K R B 7T W3R 2.
32 #HBFK

H A T R FF & TR i ADC =5 243 A7 K2k
51 2B R 1A BT R AN/ B8R A R A AL AR 1) 2K
fif 5 56 2 50 F © 0 A sSFNER fur 2 A, (E X Ik 4.
P, gk BT RBOTIES AT UL, DUA B
AR, f8E i 3 22 55T (patritumab deruxtecan, U3-
1402) ¥ [m) 37 #E 55 HER3, J& T 26 1 28, fEAN R Y A8
R R A PUMIRE . U3-1402 7E HR FH
PE/HER2 [H 14 . TNBCLHER2 FH 14 2 7, ORR 43 1)
N 30.19%22.6%42.9%"" . SKB264 55 SG H.45 4[]
(1R RSURHRH R4 R AL A B0 38R , HHG 22 S A 2- R i
Whms e B e s TR R e, BT 2K, —
Ti£E 22 16 mTNBC 1 JF J& 1 11 3 B 7 2048 2 7
SKB264 ] ORR N 40% , =3 2 AE K 4 F N 56% .
AT SG 75 AL 38 BEAR Hh A 35 1 ORR (2190 Al
AE RAEZ(T49%)5 o Wi R T/ R H-BARY Bt 7t
—3PHRFE ADC YT RS 22 A P () G B AT B4 - AE AL
ADC BT DL sk [ i 98 441 i & 256 57 SR S B 24 0 1)
SE RS AR T 45141, PYX-201 4 i) i 985 262 Joii o
MAYEERE A, USRS 5, B a2
o e 6 5 Hh ) 4 2R ER TR B IR BRI AR AR
Jiev 928 21 . A JED R e g 2EL 2R, SR 55 A K
A i3 A < e SN (R Ay & il NN
Ji R B bR B 9 B OURE S M ADC 25 AR 0 BT
PR T 258 B4 (probody-drug conjugate, PDC) 45 i it
T ARk SUE PR DA SO FO T 5 45 A 2 A0 77, ]
DA BEAR ADC %o A [ 2H 21 1) 35 1 38 g o S 7
T BRETHMAQHN N —RADCEFEEA



45 55 5 1

PR E TR F

k. PUARARIBCZG W A+ SURRAE 16T B iR 2L BT T i FE L .

202545 H P PR RS2 A4 (AR RHERROD , 2025, 45(5): 707-717 * 713 -
F2 BEARFTHEXIERAR
Table 2 Clinical trials related to combination therapy

Drugs
combined with Clinical trial Efficacy Safety

ADC
Chemotherapy ~ Phase I b/ Il a(NCT00934856),T-DM1 The ORR in mBC patients (n=25) Neutropenia was the most common
drugs + docetaxel + pertuzumab for HER2 - was 80.0%(20/25,95%Cl1:59.3%— grade 3—-4 AE (mBC, 72% ; LABC,

Targeted drugs

positive LABC or mBC (n=98) : mBC
(n=25), LABC(n=73)

Phase 1 b/ Il a(NCT00951665),T-DM1
+ paclitaxel + pertuzumab for HER?2 -
positive mBC: phase Ib (n=104) ,
phase I a(n=60)

Phase Ib/Il DESTINY -Breast07 trial
(NCT04538742), T-DXd+pertuzumab
for HER2-positive mBC first-line thera-
py : T-DXd monotherapy ( n=75), T
-DXd+pertuzumab (n=50)

Phase I TEAL
(NCT02073487) , paclitaxel, trastu-
zumab, and pertuzumab (THP) and T-

trial

DM1, lapatinib, and nab - paclitaxel
(KLT); neoadjuvant therapy for HER2

-positive breast cancer(n=30)

Phase 11 TBCRC 022
(NCT01494662) , T - DMI + neratinib
for cohort 4A - previously untreated
BCBM;, cohorts 4B and 4C-BCBM pro-
gressing after local CNS-directed ther-

trial

apy without (4B) and with (4C) prior
exposure to T-DM1(n=44): 4A (n=6),
4B(n=17),4C(n=21)

Phase Ib/Il NSABP FB - 10 trial
(NCT02236000) , T-DM1 + neratinib
for HER2 - positive metastatic breast
cancer patients who progressed on

treatment with trastuzumab + pertuzu -

mab(n=49): [ b(n=27); Il (n=22)

93.2% ) ; the mPFS is 13.8 months
(range 1.63-33.5 months)

The pCR rate in LABC patients (n=
73 was 60.3% (44/73, 95% CI:
48.1%~71.5%)

Among the 42 phase Il a patients
with measurable disease, the ORR
50.0% (95% CI: 34.6%-
65.4% ) ; CBR was 56.8% (95%
CI: 41.6%-71.0%)

The ORR of T-DXd was 77.3%
(80% ClI: 70.0%— 83.6% ). The
ORR of T-DXd + pertuzumab was
82.0%(80%CI: 73.1%—88.8%)

was

The proportion of patients with
RCB 0 or 1 in the KLT and THP
groups was 100% vs. 62.5% , res -
pectively (P=0.003 5)

In the ER - positive subgroup,
100% of patients in the KLT group
achieved RCB 0-1 compared to
25% in the THP group (P=0.003
R))

The CNS ORR in cohorts 4A, 4B,
and 4C was 33.3%(95%Cl: 4.3%-
77.7% ) » 35.3% (95% C1: 14.2%—
61.7%),and 28.6%(95%Cl: 11.3%—
52.2%),respectively

In phase I b, the ORR was 12/19
(63%). The ORR in phase II was
7/22(32%) , and the CBR was 45%
(10/22)

29% ).48% (12/25) of patients with
mBC and 47% (34/73) of patients with
LABC experienced AE that required

dose adjustment

77.3% of patients experienced grade =
3 AE, the most common being neutro-
penia (25.09% and peripheral neuropa-
thy(18.2%)

Nausea was the most common AE in
the T-DXd and T-DXd+ pertuzumab,
with incidence rates of 70.7% and
68.0%, res-pectively

The incidence of diarrhea was 34.7%
and 60.0%; respectively

Common adverse events in the KLT
and THP groups included elevated liver
function (64.3% wvs. 56.3%) , diarrhea
(50.0% vs. 43.8%) , and fatigue (42.9%
vs. 50.0% ). There was no statistically
significant difference in AE between

treatment groups

Diarrhea was the most common grade 2
(31.8% ) and grade 3 (22.7% ) AE;
grade 2 fatigue occurred in 12(27.3%)

patients

Diarrhea was the most common grade 2
(27% ) and grade 3 (36% ) AE. Other
grade 3/4 toxicities included thrombo-
cytopenia(10%) , elevated aminotrans-

ferase (15%) and pneumonia(5%)
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Drugs
combined Clinical trial Efficacy Safety
with ADC
Phase Il HER2CLIMB-02 trial (NCT Median PFS was 9.5 months vs. The most common AE included nausea
03975647) , T-DM1 +tucatinib for pa- 7.4 months for the tucatinib and (65.4% in the tucatinib arm vs. 49.4%
tients with previously treated HER2 - control arms, respectively, HR="in the control arm) , diarrhea (56.7% wvs.
positive LABC/mBC (n=463): the tuca- 0.759(95%CI: 0.607-0.950, P= 26.6% ) and fatigue (48.9% vs. 37.3% )
tinib arm (n=228) ; the placebo arm(n=0.016 3) The most common grade =3 AE in the
235) tucatinib arm was elevated alanine and
aspartate aminotransferase
Immune Phase Il KATE2 trial(NCT02924883), Median PFS was 82 months The most common grade =3 AE was
checkpoint T -DMI = atezolizumab for previously (95% CI: 5.8—10.7) for patients thrombocytopenia (13% in the atezoli-
inhibitors  treated, HER2 - positive advanced assigned atezolizumab  versus zumab arm and 4% in the placebo arm).

breast cancer (n=202) : the atezolizum-
ab arm (n=133) ; the placebo arm (n=

69)

Phase Ib/II BEGONIA trial (NCT
03742102) , Arm 7: datopotamab de-
ruxtecan (Dato-DXd) + durvalumab as
first - line treatment for unresectable
locally advanced/metastatic triple-neg-
ative breast cancer(a/mTNBC) (n=62)
Phase 1 SACI - 10 HR + trial
(NCT04448886) , sacituzumab govite-
can = pembrolizumab in patients with
metastatic hormone receptor - positive/
HER2 - negative breast cancer: the
pembrolizumab arm (n=52) ; the place-

bo arm(n=52)

6.8 months (95% CI: 4.0-11.1)
for those assigned placebo (HR=
0.82,95%ClI:0.55-1.23; P=0.33)

Confirmed ORR was 79% (95%
CI=67%—- 88% ) ; median PFS
was 13.8 months (95% CI: 11—

not calculable)

Median PFS was 8.4 months in
the sacituzumab govitecan+pem-
brolizumab arm zs. 6.2 months
in the sacituzumab govitecan arm
(HR=0.76, 95% CI: 0.47-1.23;
P=0.26)

Serious AE occurred in 33% of patients
treated with atezolizumab and 19% of pa-
tients treated with placebo. One patient
receiving atezolizumab died from a treat-
ment-related adverse event Chemophago-
cytic syndrome)

Grade 3/4 AE occurred in 17 patients
(36%) , and severe AE occurred in 7 pa-
tients (15% ).The most common all -
Grade AE was gastrointestinal (nausea in
26 patients (55% ) and stomatitis in 24
patients (51%)

The most frequent treatment-related toxi-
cities (=G2) in the sacituzumab govite-
can+pembrolizumab arm were neutrope-
nia (67.3%) , fatigue (36.5% ) , alopecia
(36.5% ) and anemia (32.7% ) ;
sacituzumab govitecan arm, neutropenia
(59.6%) , alopecia (38.5%) , diarrhea
(34.6%) , nausea (32.7%) and fatigue
(32.7%)

in the

AE: adverse event; CBR: clinical benefit rate; Cl: confidence interval; CNS: central nervous system; ER: estrogen receptor; HER2: human epider-

mal growth factor receptor-2; HR: hazards ratio; LABC: locally advanced breast cancer; mBC: metastatic breast cancer; mPFS: median progression-free

survival; ORR: objective response rate; pCR: pathological complete response; RCB: residual cancer burden; a/mTNBC: unresectable locally advanced/

metastatic triple-negative breast cancer.

Ji % A% ADC Cantibody - degrader conjugate, ADeC) « %
9% Hi 3 ADC (immune stimulating antibody conjugate;,
ISACO MU A ADC, FHh ADeC DRI e 57 1 B
JEE IR % I R0 77 LA K B % 50 i e AH 5 B 40 i Y 2R
AT 2 RER e B R ER L T
A SO ART FRVRE TS, T AN T P AP Pl A 3 PR R
TR . o, “ R B BOR RES 18 I fi & 7 5
m A BN R T 25 W T AR BRI, B2 5 I BT

PO WL AL AN IR AR R 2. f
45 ADCR FBLIER , JLb— 32 B
WL B . T fRADCH B AR A
SR TR H LR DL I N T %5 7 5
E

4 INMEERZE

ADC 3 HAURR R G5 A4 LT S SIS i8S R kS
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