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Advances in targeted therapy for triple-negative breast cancer
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Abstract Triple negative breast cancer (TNBC) is a highly aggressive subtype of breast cancer that is characterized by the lack of estro-
gen receptor (ER), progesterone receptor (PR), and human epidermal growth factor receptor 2 (HER-2), thereby making it difficult to
treat. Owing to the aggressive clinical behavior of TNBC and the lack of recognized molecular targets for therapy, patients with TNBC
have shown poorer outcomes than those with other subtypes of breast cancer. Chemotherapy is the primary established systemic
treatment for TNBC. However, various novel therapeutic targets have come into focus with the advances in molecular characterization
of TNBC. In recent years, several targeted drugs have undergone clinical trials and have shown certain curative effects with relatively
mild adverse reactions. The Food and Drug Administration has approved some of these drugs. In the current review, we have summa-
rized the advances in the targeted therapy of TNBC.
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B . BRCA1/2 5875 i L 3 1) 2 A= KU 388 in 2]
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I, 98 40 M3 TC 248 52 DNA , M T SR B0 41 M FE T
PARP #1137 i H2 % BRCA1/2 8738 () TNBC #. % ,
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E BB B PRI T Tk . I EENAYA
HFIMAJE (olaparib ) | talazoparib Fll veliparib %5 .
1.1 olaparib

olaparib .25 7E BRCA 575 By & o VEZL s 8 5
o B, WFSET B | olaparib X BRCA1/2
G 1) e R P L Mg RE 3 1) 0 Jee A A7 2] (progress
free survival,, PFS) 24 B 1Y, (E 4R A 73] (overall
survival, 0S) Jo W] i 235 , BEAILKE T30 s R e v 1Y)
BRCA1/2 578 I L RS LI 2704 olaparib ZH 711
PR 2R T A R I e KB B i s 30 H A
M) o olaparib ZH FlAR HE 5L 25 67 2H 19 H 57 PES 4351
J3 7.0 H #1424 A (P<0.001) 5 % W22 6i# % (objec-
tive response rate, ORR) & 5¢ 4= 2% fi# (complete re-
sponse, CR) +3B47 Z% fit (panial response, PR), 53 H R
59.9%F1128.8%;0S 735 8 19.3 4 A M17.1 A, M
ZH[E] OS TG fe 25 5+ (P=0.513) - olaparib 24111 3/4
PRI RN 36.6% , I FHRERLZGIRT T AL
50.5% o e H UL B LW 2 374 GO RO S 30
(16.1% ) . v ¥4 40 A 9 20 (9.3% ) i 1 48 i 9t 2>
(3.4% ) , H Wi AN B BN A 45 8 0 (58.0% ) (MK it
(29.8% ) #1 1/2 9% 314 H M 15 (20.0% .0.5%) - olaparib
B 56 S A 25 ) R (FDA) HEHEFH THRYT 5675
PERE R BRCA 2875 \HER-2 MR FLIE
1.2 talazoparib
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MIFRL . — I BEAIL I ik ) TS PRI o By
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zoparib ZH FIFR I BL 2536 97 20 (R B iz 3 H A Ak
PR S B BRI ) o talazoparib ZH FIAR 1 BL2576R
J7 4L AL PFS 435 O 8.6 S H 5.6 4 A (P<
0.001) , ORR 43 1|2} 62.6% Fi1 27.2% (P<0.001 ) ; IfiL
F 34 RA R PR (FEEFM) KR35 0 55% A1
38% , F ML 5 3 A R FAF R RN 32901 38% .
JL4 talazoparib ZH A9 LR 27 3/4 AN R F 445 TAnifE
2GR T AL R R E i 3/4 SO KR
(5.6% vs. 11.9% ) . i FH talazoparib £ & Y PFS 35 b5
WA BER S AP A B E UGS tala-
zoparib #% FDA #it#fE F T 2 BRCA % 7% \HER-2 [
P B R PG S0 e A R P LR

BEXS TNBC I RIS, HoAth PARP 10857 40 ve-
liparib . JE $ 1A JE (niraparib) . rucaparib %5 ti 7€ #F 17
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BERHAFRAK

sacituzumab govitecan (IMMU- 132) J& — Flt $1T
Trop—2 ) ADC, ¥4 Trop—2 i N\ Ak 5. 5 B B f& RS7
FFIVHF F N S R AT ) 7510 SN—38 3 Ao A1 2 7
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2 75 79) SN-38 5 A SRR , SN—38 S AP S 5 ey
TR, SR A0 0E 1-DNA Z 5 W& 5, Bi
1k DNA HUgE W 2B 5, 51 DNA XUE IR 24, AT
S WIAMIET . B T SN-38 [ EL 3% 4 i # PR 41
sacituzumab govitecan ¥ 5 | B2 PTG 1) 4H M 22 PEAE
FHE, DA P2 A R Bt e T . 534h , sacituzum-
ab govitecan JAI7 B IR TE & A= AL T ar B Bl , LT
SEAT TR b i 6 3 9 200 D, % 0 B SN-38, 2]
TR T8 R P ARG DR kg ™ o RS 1 R AR R ]
R

— IR 2l I R R sacitu-
zumab govitecan 7E 2k L) I8 #4E TNBC % h BAY
B B RN e M I R 3R 5 %8 (clinical benefit
rate, CBR) & PR+CR+¥% 5% fa %€ (stable disease,SD) ,
i 1)>6 4~ 7 F CBR 2 46% , 1147 PFS 5 6.0 4~ , i
(2 0S K 16.61H o 419% 874 B3 Bl = A K
SONE, FEZ R PR AR (39% ) , A 7% 5875 Hi 21
KA B = A D PR A L D, 2 = 0r 2
— A 25 A 3 U1 TA RS (B
FREAE B LA 55 ) A5 13R YT o HAtH DLAY A
Ry LR ORI NN R I || BN AN &2 AN AN
b 792 IR A AU /D o sacituzumab govitecan
X R TNBC A B 7 80 214 , B iy I3 i R
I IEAEEAT
3 BERE S HNHIF

TE IR A e 0 T, e 2R G2 ] R O
B ATed 4 L. T 200 X AT e D A TR RIS 2
eI AE TR SCHE . SRR AR AT Z R B e ik
AR AN AR T, ANFR P AL T AR AR 1 (pro-
grammed cell death 1 ligand 1,PD-L1) 3k, 525
PEAAEAE T F -1 (programmed cell death protein -1,
PD-1)Z5G 1, AT 20T 4]

7E TNBC [ 17, £ 20% TNBC 35 PD-L1, PD-
L1 32 A e 45 10 02 40 v 3R 3k TS 2 o A
JEe, BE A S e HT I A o S A A ) 7R
AT BEL T 2 5 40 i 2 M T 2400 A 5 0 1 i BT
PD-1/PD-L1 %l , DT 95 G 958 R GE A BT TR AL
BEXS TNBC Y 22 Fh G e A A 0 410 il 77 64 1206 44 7 ik
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7, RBIT A 8 0 H Bf R A atezolizumab .
atezolizumab ZEFE L A1 /E FH T PD-L1, fH1E PD-1 F11
B7-1 M EAEH , 6% T 40 AP il .

— I Z2 vl REAILSUE TG PR 56 W A
atezolizumab BX 5 H 25 FH A2 15, — 23697 B g 401
o 5E AL 1 TNBC 197 80 42 41, 902 il £ 2 Bl AL
943 2 atezolizumab-+ [ 85 [ 55 A2 BRI 20 FI 228 I8 551 +
IR R A2 XS B2, B %) 57 PRS 43531 4 7.2 4~
H #1554 H (P=0.002) ; T 7£ PD-L1 FH M09 3 vh
P2 ) L PFS 43 51 ok 7.5 4 A RS0 A A (<
0.001)., TEEMIEIT AFE(intent to treat, ITT) /87,
W20 B A2 0S 43 9 R 213 4 A Fi17.6 4~ A (P=
0.08) , 55 L8127 X ; Kaplan—Meier 43 BT 8.7~ ,
TE PD-L1 FHPE B 83w, AL B 67 OS 435118 25.0
AHMISSAH WINT 954 H , 2R BRS¢
B FEITT 43 HrH, P4 B9 ORR 43 51 A 569% Al
46% , CR 53510 7% 2% ; 15 PD-L1 B Y 83 H g
ZH A ORR 4391 4 59%H143% , CR 4351} 10% 1 1%
Joit /2 ORR I J2& CR, IS 2H 2 I i o5y X R . PR
ZH AN B BN 34 DA A B R i D 2L 3/4 AN R
SN K e F Ay ) 48. 7% F1 42.2% , HAF WA AS B
SN 2 R AR Bk /L ] LR P AR % 5T AN ET
I o R 2 i 3/4 G BBl AR 2R AR R AR R R
5.5% , 15 T AL 19 2. 7% X5 2H /0 7™ R K
(serious adverse event, SAE) & =%k 22.8% , %f R 41
N 18.3%., atezolizumab BXA 8 20, —LIR)T
R VR TNBC | & #2117 PFS LA PD-L1 A%
HBE )OS, [ T ORR, {UAS KL 0 FE FE IS A
BN, atezolizumab VE A PD-L1 FHIEFEF51: TNBC 1Y
TRITAAS T FDA BsE It
4 ARFEIF

FE TNBC (35 H1 AR ik K 10% ~ 50% ™', AR
A1 TNBC 41 ff 3 FAR RS EIERT , 3406 AR
ATAE FE g 0 A TS BT AR AT R A A K
H LAY AR F5 50 A R B % (bicalutamide ) Fl LAk
i (enzalutamide ) & .

—I51 1T A R A6 o 2 4 7R | bicalutamide T
IRIT ] AR FHE: ER/PR BIYEZLIRE B . 7E 424
5] ER/PR 914 B 3 L A8 A8 v, SR I S 4 214k
SRR Y 129% 58 09 AR 2235 FAPE (% 4L £, 16 15>
10%) , i ] bicalutamide B [8]>6 4~ H [ CBR 2}y 19%,
S PFS A7 12 ] . bicalutamide JGI7 i 27 B 4F, R
KIIARTT A 4/5 A B o o5 — 30 I3 IR
JRIG 2R, 8 enzalutamide Y897 AR FHA4: R Y TN-
BC &, X FITT ABE, 16 A B CBR H 25% , H 47
PFSH29MH L 0S N 12.7 4 H o X F AR £k

(R L] >10% ) 275 , 16 JE I CBR 24 33% , T iz
PFS 3340 H L 0S M 17.6 0 H o JoiEmi—5
IRT7 AR 3 Gl B e AN R SONE, K2R 2N 2%
DAL AT LAF Y, AR YRR TNBC DA AR 52 4050 o
5 JIMEERZH
TNBC ] 3k Il N Bz A 4 7 (vascular endo-
thelial growth factor, VEGF) R4S PN Ez A K R T 3244
(vascular endothelial growth factor receptor, VEGFR) .
VEGF Fll VEGFR /Z A (758 TE4% | i i 2 VE A
IR sEA 1075 IR o TR R 20 A
WY A TR R AR, HT VEGE Bt VEGFR HT 410
i A T A ML A R RS
HUVEGF (0 [ 2449 1 SRR JE DA g, I
R AABUIE —FI T VEGF B B se BEBTIA , T 2007 4F
UAEF AL PEFLIREE - rp BEAT O E , BRAE AY 1 PR
1 = iR PFS A PN fH OS JCElt 3% . — 0 Meta
GIRTN B, TR RS M TNBC B3 (AR T R &
DUA L5 Ay FLg, A2 PRS 7051 8.1 A
544 H i hr 08 0512 18.9 4 H AN17.5 40 A 1
A0S HA 1901 65% . Bt W] DA FGT0T T 5 %
TNBC i85 B PFS A 24035 , (X 08 Jodless . X 47
1 TNBC A7 AR 4l Bt 7 & B, DUAR BT 9 I ] A
HER™
3 A0 FE A B4 T LA A B 24 W AR I PR L R AT 18
FH, A VEGFR B 11 R i 25 M BT B Je FH T 22 2
IHIT 5 B B M TNBC, A WM A 7 Bl >, H
IRk Z FH G Y I PRI o
6 4B
i LRTid bR LR 25 ot ib A — e [ 25
TEFEAT AR 5 B4 I PRI , €047 PIBK I 5] \EGFR i)
5, F 5 7 TNBC fasr i Hlp, 280
WY R RIS BT, B PFS ARAE3E {5 OS 1)
TR B RE R, ] BES R SR AR TR AN R IR T
Jr AR AT EITRARIBTIE o
SE 3
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