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Progress in Medications for Triple Negative Breast Cancer

WANG Ligang', WEN Yuanmei?, ZHOU Liang!"(1 Xiaoshan Hospital of Traditional Chinese Medicine, Hangzhou
311201, China; 2.Innovation Instltutefor Artificial Intelligent in Medicine, Zhejiang University, Hangzhou 310018, China)

ABSTRACT: Triple-negative breast cancer is a special type of breast cancer that lacks expression of oestrogen receptors,
progesterone receptor, human epidermal growth factor receptor-2. Compared with other breast cancer subtypes, triple-negative
breast cancer generally has the clinical characteristic of poorer prognosis, higher aggressiveness, higher metastatic and higher
rates of relapse. The treatment of triple-negative breast cancer in early stage has primarily consisted of anthracycline and taxane
chemotherapy in recent years, however it is prone to drug resistance. Moreover, certain targeted medicines and endocrine
treatment agents are not highly sensitive against triple-negative breast cancer. Therefore, this article briefly discusses the
development of combination medications and novel therapies to provide suggestions for future medications, in addition to
introducing the current clinical medications used in triple-negative breast cancer.

KEYWORDS: triple negative breast cancer; chemotherapeutics; targeted therapy drugs; immunotherapy drugs; medication
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S RE S RN — T 07 H R e S T, LRI
BaNBGR 230 T1(11.7%), B imEe21 7,

11.4%), BCh “REREE—RERE” M, MRS,

NS EIR S waobealty d IR SEaliN NS AR i)
HR i 2 5 A7 AE 22 3 R 52 /K (progesterone  receptor,

PR). M2 52 &K (estrogen receptor, ER)FIAZEHE
M A K A F -2(human epidermal growth factor
receptor- 2, HER2)%/3FAric, FLARIEILTT LLSY
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WIT IR, (MERAARYT I RSP /58 HET
TNBC Wy EZ53/97 FB, "THFIGIKR L TNBC
RIT YRR ZFh, SRS . BRI K
HREEYSE.

111 B BEIREZYE Bl R s
AP FLIE OB R I 25910 J& TNBC ) —Z3R
STeiZ—, WHMNAZRILE .. RFHAE., F
R PwhisR . KHAZOER. Bk
BEE R YTk A DNA XU, B i e
BEY, Mg DNA G AL, tn] HiEX DNA
B 1 JRT A0 LR R VR T, DT A 2800 il e 24
H7, #HETFIRYT ER BT ZLIR S B, BOA2E
b3t e R TNBC (metastatic TNBC, mTNBC)
BEBTROE G, H VB IR 25 h Fe Rl i kT
T5 %X TNBC [ b1, il 4n Narui 550
Xf TNBC & MHEATT 6 AN ZrimhsEs
I WEBERZ(TCO)FN 3 AN F I 5-FIRIEIE . KFE L
A5 ABEREH(FEC-D)RIRYT , KA TC6 FBE R
il 2452 2 5% i (pathologic complete response, pCR)
(13.6%)H BAXF FEC-D(42.9%, P=0.033), JC
i 4 7 1] (disease-free survival, DFS)FILELAE £
(overall survival, OS)t I FEC-D B #H 1K

112 ERRELY EEEELY R
TNBC [—Z3097 259, iz R 2y Y A A 2L 259
K AEF AR LA R 6k . A B2 25 3 i B
1E RS B 1 SR A 0 o e R A R E T, ]
BEXTHR ) LR VR, G 2 55055 i Sl
M A e . B SRR e YA A
BRI 2 PUABBEAE . Li %60 0KE 143 ] TNBC i Bl
MLl 2 @, DRI ENEERILTT 2 LA AN
[ ALy7 25 % A TNBC BE IR, FlHE®4ER
LR RHI(PCAD)AL 70 ], FIRBENEREIL
AL+ 22 A2 B (ECAd+P)4 73 1], PCdd 4
1 3 4F DFS(93.9% vs 79.1%, P=0.005)F1E4: 77K
(98.5% vs 92.9%, P=0.028)#8TH &, H™ A= i Ik

BEVECP AL 8D, 20 DD AR 2 240 e Dk
VN

113 F1225) NS WL e 40 e vh gl o3 fi
HFRFEACRI BN BT, T B S MR 40 DNA
TEEE A IR, 1N DNA & il hs, Bk 4nie a2,
Poggio Z5M2HE /00T 9 ASBENLT BRI IR (RCTs,

n=2 109)%H, FLTHMHH LI F pCR KM
37.0% B ERE T 52.1%((P<0.001), R4
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PIsR e, (R s 25, Rs2e s
BiAE AR TNBC B EAIRIT 08, 78
TNBC & T 25% B EAF1E BRCA 1/2 FEH %R
AU BRCA(FLIRIE 2 B ) 5 4+ DNA 6%
Pk SRR EMER VMG, BRCA R MRAL S
753 DNA BE WL . 7 Wang SEIRAFST R
B, E02 10T A L T AR ALY T IR XA AE BRCA
1/2 75 %) TNBC A WIRTTRCR AR UE, AT
FARALTT vE 4L S 10 JC A A7 E T 1 (progression-
free survival, PFS)A 5.3 ™ H ki, Ak 740
BEN) PFS S 149 M HAE R, T OS 2y 26.5 4
AW & TR R B EH 1 155 T H
114 HABZGY) B DR BRI S e LU 4
KAIT WAL, H AT 2506 R hiE . 35T
fitk, HVOMhE . KEmE ., FHPICRESE,
RIS S-FHURMENERTZY, DG, JBls
ZRILTRNG . MR 50T AR-50 UK
1, mJEFEE A 2B M R R AL B AL R 5-
SRR WEWE | 5350 DR Mg W A o 4 o B A i, A
AN #] DNA A BT & S5 8E G HE . Asleh 5016
W52, Tl B BUOR ISR AR ALy? Jr 6 p
AR B W TC R & A A7 R B R e
YCST A MAE ST AR e TR ML R
J7, AR — PR B eSS ) 2
IZLG IO AR S RA, AT i g
AT 225328, SEAM G R A A . AT AR,
TESEREPEZLI IR 2 h, ST AR T 2
BORUT1T, Lee SFRORG ST A Mk S5 K 4k 25 R F
EE% =4 I R TNBC %, H47 0S H
8.3 M, hfiikfertEh 2.6 1~ H .
1.2 FEERIT Y
121 £ ADP ¥R A W [poly(ADP-ribose)
polymerase, PARPIIi| ] PARP ;& HABE i
DNA 4 RERIR% TR 11 . BRCA 2 HAT Al g 2 A=
YEFIIMIEIE, 24 BRCA SR KA 28 F s R i), &
52 PRI A 5475 Y DNA TAE HBEFH PARP 5E 2,
m E3CHiR 78 TNBC fBE Th 2498 25%(71FE BRCA
172 FER AR FIZ MR Aok U, PARP
RS CEE, NI DK PARP VR MRS . W
FH PARP #5504 SRR JE | s vy J& Fn 2 ) i
Je 5. WA &S — -8k FDA HtHENH Tk R
) PARP #lI4il51], Yonemori ZF22RK B A e 5 3L
ST AR ARIBE B TR A a8 mTBNC H3%, & I B A7 B

AR T2 2022 4F 6 5 39 B4 11 1




TP TG ; Lee 52N BRI JE 5 -REIH T
mTBNC &t & BAH{AE H . Sharma 2540 248
%1 mTNBC B& MR A BRCA 5275530 3 A
gBRCA+# 37 4] . BRCA-like 41 101 4], 3F BRCA
41110 6], LA IHERIAEAE 3 Al YT L.
e gBRCA+HP, SLERAMEL, 4Rl d
PFS H1f(HR=0.64, P=0.26); 7t BRCA-like 4,
SR, 4ERed ek 1A PFS(4.3
5574 H, HR=0.58, P=0.023), F1{ii OS L5
1(12.1 5 13.7 41, HR=0.66, P=0.14)FIH {1
KWL Z% i % (objective response rate, ORR)(35%-5
45%, P=0.38); MidEk BRCA ZHA 5on4E A e %t
PFS 1425 £k (HR=0.85, P=0.43).3X £ W, %I T BRCA
FERRIS] TNBC HEIRYT, TEIEAH I AZER] e
Al & 2% PFS Al OS,

122 IMEABELY mENKEKRATF
(vascular endothelial growth factor, VEGF)FIIMLE
W B2 A4 K A F 52 1K (vascular  endothelial growth
factor receptor, VEGFR)J& I A= B 11 2 5 52 1)
¥, ShEdipiz2g B A B YIER, FIH VEGF
H1T VEGFR 0l 770 v v/ it A8 A i, 4 1 400 ) o2
K B, fE TNBC H', VEGF 1 VEGFR #
335, I VEGF Ml VEGER AI/E ARy,
# F VEGF #5000 DU AT A e, Dk
BB 2004 4E0% FDA LRSS — N30 ) 148 4=
DO Bt S NS A 2 W R 2 i N
Fasching 2GRN 5IXF A 3T BRCA 1/2 R7AE
TNBC 83 B¢ I An 8 B A7 Fn DA R
pCR FJ35H1 K 61.5%FH1 35.6%(P=0.004), %45 R 5
AR VARG pCR F535100 50%F1 31.5%
(P=0.001)fH ELEL =127, BTWAEE e T 240077
JE A EE mTNBC B3, Li 300G 44 il 52
=1 FiibyT 7 BRI TNBC B350 0 2 4, k4T
BT 1 2 AR R A2 B 5 5 P R 3 At Y 7 AR
Fbd, B4l PFS K 5.5 A, i FAUH R Rtz
2H 3.5 1~ H 1y PFS(P=0.001), 3 H., B 40 AT ORR
N 40.9%, PR (disease control rate, DCR)
Ho682% , LT R EABIE AW 13.4% ,
31.8%(P=0.042). 734k, FlAE e Al $¢m TNBC 2
JRLXHARSF 254 Bl R 25 (22 3% LU 2L ) I SRR AR 1, 1
JFEATR ] TNBC 40035 58 | BB MR 22 A 54RO,
1.2.3  F A K HF3Z K (epidermal growth factor
receptor, EGFR)#Ifil5H EGFR i %3k 5 g 4

P E AR T2 2022 4F 6 2K 39 B4 11 1

Moy A s . AU R T EED)
TG, BRILZ AN EGFR (il SI0rrmzh . i
KN BTG AR R S R BN, 5 HALIE TNBC
MFLIEAE L, TNBC i EGFR KisH] 0 0 i,
FIREFEIE 52%~54%02, At EGFR LN
TNBC #Uyay7 B 2R . % FHE) EGFR 41
FIAVEZE By, HAERE . MERbl. Lk
Je VA KRB AESE 45 . X4k BZEB3 1 84 {4 TNBC
B R 2 A, WA ATEARTT ALY LR g
ZHERPTHZ, S55RRM, A AR (76.19%)
B TAIT4H(59.52%)(P<0.05), FH., A7,
AN RV FIITA, SREEREN
81.0%(34/42) , = T AL 7 4l 1) 59.50%(25/42)
(P<0.05). Yardley SEPUH|HINAJE BRHTIHEA T U A
FERR A mTNBC A HATECG A2, 71 &
BRI R, P BEVRE D 11 AN A,
f PFS N 4.4 A, BEWRNHN 42%(1 584
K, 29 ASERGF R o
1.2.4 EPZE 3Z K (androgen receptor, AR)FEHTH
AR JE— PSR R 2R, T DURRE s 4
A FIPE T, 75 TNBC B AR FiAR N
10%~50%, H. AR X} TNBC 41 fitd H A7 3478 1 -3¢,
WL AR FEPUAIAT RS e . RS R
Enobosarm(GTx-024)% , Traina %P7 F B v & i
Xt 118 Bl AR PHIER TNBC B #7256
Jv, Horh 78 {9l g3y AT A I 4H (THC & AR £
iE=10%), R, 5 16 19 CBR 2 25%,
FER[ AL TN 33%, i PFS S 2.9 41N,
AP 3.3 S H o i 0S o 127 M H, T8
APPSR 17.6 S, UEITZ 28 BA i RS
PR, XFHEI AR BHYE TNBC 23 BHA B U1 %
. Yuan ZEB8F F Enobosarm FIATE A ER Sprxf
AR FHPERY mTNBC &I TECA HZG, 3t 16
B, Hh VAR AR RN 2 A
TR LR 14 AT . 7 BE D7 s )
2494 H, PFS 2.6 1H, 0SH 25514 H,
EHAS B, E AR AR VR R B $8 45 FE
FER R, IERAWR RN, ¥ AR /EN TG
RS ZFEEM G, Fil TNBC 40 I8 O Ho2
Ik LAR SR A FLf], Az AR Az 2 il ol B
1B PR - 2B,
1.2.5 Bt A% 3% 2 40 M % 0 B i 2(human
trophoblast cell-surfaceantigen 2, Trop-2)HTiAH
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HZ5W)  Trop-2 J&—FhESMEEE 1, & 5MEa
MR A B R DL A s AR A K A
IR, VERIRIT LN, Trop-2 MIZIRIER
FRPEMEAFIRYT MR PERRAR, XORHAR AP A
ALY, AIXHFHAAE TNBC B9FLAR AR,
Trop-2 £ TNBC i Jfd i 5 3% ik . Sacituzumab
Govitecan-hziy, &5~ FDA fit#ERH FIGITE 4%
Z =2 P71 mTNBC 3T Trop-2 FITLIARHIEEZY
¥, H DNA topoisomerase I |37 SN-38(ff 7 %
FEER MR8 ) 5 N IEALHT Trop-2 BATLFEdIIA hRS7
IgGlx MBI, AT 40 DNA Wi, #idil
DNA A, StirrupsP¥iZ 25 HF 108 5] mTNBC
B, P IRETITE Y 9.7 A~ A, B ORR A
33.3%, WPERFLLTE R 7.7 A~ H, Wi PFS
H 5.5 H, 0SS 134 H, IR F(F
WG fif -+ AE ) R 45.4%

Br T Bk yAIT 2k, A I K
H J  (cyclin-dependent kinase, CDK)JI i 7],
WA BT LPE A . thHiPGH . Dinaciclib 5
PI3K-AKT-mTOR i gl ) , % T A4 Taselisib .
BKM120. Ipatasertib DL M AKRAERLH] %5 ; CHKI1 1)
7 (LY2880070)F1 WEE1 #II57(AZD1775)%:
TEIRYT TNBC b, XS24 i 438 b T i R 1K
Y55 BB
1.3 RIEIRIT W)

IEFEOT, fEME kAR, %% REE
BUNSMSKPUR)G, BOGAMEEEE T 400, T 405
AU R e R R SE R A . Y A0 R
LT3 AK-1(programmed cell death-1, PD-1)541fiJ
P PEFE T B A4 -1(programmed death ligand 1,
PD-L)Z5 6, vl flifs ik i T 40050 %
PE W R A e e ki, 3 Ao G J A A A5 o T BHL
Wr PD-L1 F1 PD-1 #HFAE AT 57 S b e 12 vl
WRE A4 78 TNBC B4 20%F% TNBC
%35 PD-L1, JfH PD-L1 B:PH7E TNBC i3k
Bl 5 5 T4 TNBC(P<0.001), H i Al FHIA YT
TNBC 1 feu g2 e w30 0500 e PR 2k Bt | B
FIBRERAT . BE AR JC B LS T 4k B 46

AT RErl . %4 H PD-LI
FHIER) TNBC H3#, FDA HLERE N 0Rs . Bk
FIBE BT (R 25 A T 542 BE (Nab- 52 42 B Ik
A 25, IMpassion130 BFFEIUSIFRE, Bl F 2R
Bpr 5 Nab- A2 B2 HIZH PD-L1 FHIE B E A7
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0S K 25 NH, Hi PFS N 7.5 ™A, TiZeEH
+Nab-242 40 il b i OS Hy 15.5 M, i PSF
5 5.0 A~ H ., IMpassion031 FZEH0IRAH , 76 R4
TNBC HH, JGie PD-L1 RS, Bl ek
ST ARSI R AT EE S pCR %, H
ITIERA Z 2,

MATEAER BB 2020 4F FDA HEHERE A
ATUIRR B B 2 R s B PE TNBC 3 B e
YEIRIT 25 . KEYNOTE-012, KEYNOTE-086 .
KEYNOTE-119 5% 3 W U749 i 1) 2 4 .24
TEIRIT 82 =1 M7 mTINBC A, B
R T U AN b T ol o O
KEYNOTE-355 W 5% 1050, 3 F R 22137 19 )=
R R AEAT] FARE, mTNBC B3, #RITIA T A 2R
PP A P R B I R TR, SRR, 5%
R -Ryr LA E, B2 I PR AR T R e
JERFRPFFET XS, 4 T PFS B[], i —2 5%
FEbA RS S+ Ry P IS 25 AT 4 mTNBC
HIN—L 2.

1.4 g, Hkzy

KRS 25 A B AR K, R
4HENAYT, T LARRRALIT 25 AR R SO R A
REHENUARRESE . HETTHTIRYT TNBC B
IR A SR SR T TN FANSN A e 19 S
PRIY TR EEURLX i 1 TNBC B2 10974, 30 )
Wil TNBC A2 AT Ak 2, 30 51 0]
TNBC H e 7EAL) 7 4 JEmd b 36 10 AR A 5k N
W4, 20t 2 Mefksr)s, B4R DCR Al
ORR ¥/ TALIT4(P<0.05), 48 PR T &
J5 41 EAZ X TI-TIT 3 TNBC 5835 By, by
20 40 Bl E AT E ALY, B 41 BIRETE
fRI7 Rl LA N IRE A GRS, E8W
K54, DR BARER 92.68%, Wi m Tk
ST 72.50%. WS RIS AR Lo
()[Rl BA R T 2 7 BEEE I HEXT 60 5] TNBC 8%
WHEAT TARRIRX HiRse, RlD S 4F, BH4LM
ORR 4 66.67%, = THITLLE 36.67%(P<0.05),
BEREBF 6.67% M A KN &4 TN
16.67%, A& TALIT4AY 26.67%, 40.00%(P<0.05).

bR T2, IR 25 5 X B AR
5 B R FNER A FMAE I . B R LA NG 3 25
BTy GERl Ty . JNER &g . IO A
o, AW BORAE. b, R BEE.

AR T2 2022 4F 6 5 39 B4 11 1




THEE . A= HEDHIT PG TNBC & kKR, ¥ 124
B2 AR5 5C AL B TNBC B R B2
2R BEAL A M 2s A RN R AL 4% 62 . HPr
BEVTETE R 46 D, T B KB REN 14.5%,
1T BRI B K B 3R 58.1%(P<0.01), Jofi‘t:
17 2(85.48%) S S A= 17 %2 (98.31%) AL T %) R4
i) 37.66%, 90.05%(P<0.01), FKFFAFSIRIR /N
GUO I R, SEEHE RO T (BERE DT . 48
LIS A, =2, Rk BSEL AL A
eI & EDREA U R G TNBC B3 BAAER
e, BARESER. BT Lidh2iE )y, 6
A E MR IR BT P ey R4
W R FEARIER
2 TNBC F#5%EHK

TNBC il fitd i T HASRE Y, B i JoEr 55 iZ b
A EARIBI MG . 24 TNBC R H MG ik
HATIRITH, EESSHEES%E R, HILHA
e PR L= %) FH 24 SR s 8 B FH2h

BB BEEE X TNBC B H HLALTT T 58 A8 Bl
ITIL, A ATCEAREAY+EIZIE) . ACCEIAL
2+ IR ) . AC-TCE IR 25 )+ IR Bk i+ 45
F2IE) LA 2 RNk 277 1 B SR i i TNBC
I mTNBC j397 P BA B ERUR, by it
WA B BT R R LRI ZE Y . KA TNBC
BB NAITR, B A m i, s
BEAGHAIT Y E AT 20, Hitk, 454
AR 2E5, TEARIT 259 A SRl - 2 o i 498 o 8 )
Y. RIEIRTT ) S RN RO

M TNBC BE X B+ L0
LA PR, ALK S R A
VR HEAT ALY F B X R e . R R HL
PD-L1 PFHPE TNBC 3, FH PR 2k sp e
+Nab- 252 BE I £ Bl B 2 -+ PR Mok Mg g, o] 25 1 e
PU+Nab- A2 0] B B e KB E 19 PFS, JFEA T
P e 4 k0000 il fir v R —Fh 41 e CDK4/6
PR, 5 PG AE-R A IR mTNBC &
., W EREREEN OS Fl PESI29], CDKs #1J
#il7] Dinaciclib #% HFH45% TNBC & XTHERR AL
Tt 3 B 5 Buparlisib 5 PARP 1 1 1) 4 F]
JE RN BRI JE () R 04-65) 8 ST A AR 5 44 A v
FLECA 25 0] 1 FIR 7 B =4 by ik
mTNBC ##FPY, Moz <2 Mk HEN
mTNBC #2327 37 A7 AR5 A 1R 2R B ik &

P E AR T2 2022 4F 6 2K 39 B4 11 1

HZ5697 )5, ORR 138|M3%, PFS. OS B K66,

AR AKT #0357 Ipatasertib BEA L2 0 T6IT
JRFRM I B mTNBC &, M b FAUEEZ A2 RER
ISP BRAEORUL, HE Y PFS HHKLO7],

3 HYFEFMAGRRAEE

WU TNBC B X 0l By A — 2 i
A, IR BB TR 5 T ki kR
SRy B R B A 5 s ) AR AR T R L6869 HL e i 2
PEFNZGPIAS B A 7 W g i) B B

HAT TNBC Mif 245PE 0 F= A= MLl ZFpnl g,
{46 ABC iz EAN TR U0 Mo T
A AEAZET (ATt TGE-B 3l B HI% 72 . Notch
FEESPEN T A) L LR SUILE AR
JENTHT R A 700 BN RNA #0778
D - B i ERe S T S s B E I S 9 0]
TFAEG25W) T I T 55 S ME LA 6 B Fr e A AT A o

(R AR R BB FE R 2 | FEtdl: . B
A2 &, TNBC e 40 S A 558 72 B v Bl
TR R Z2 1 IR AR e DBk B I, BT &S SC
ST R AW A SOH0E R S RO B, G
ST R I0TT 25 2l TNBC G977 259
(T 7 1wl

HWK, RO PAS B B 4 I 20 24
Yy A2 ) R A, R B AR T T UAE 7R R G
J7 LR T CEAERBY, MRS TNBC s )49
PRy, B0 B A B 2 e 25 25 1 4 KA
B, HEAMRNE B S MR Rk 2 RS G
KB AT P A SR, HET O Ao T A
FHTIAJT TNBC BEmgkesyy, Hlan. PEFA
BIEE 2 . Nab-S5A20E . R O TR WG
4z b siRNA, miRNA L) R iR 58ty Bl
T TNBC ARy 82,

[FEF, TNBC HA 6 FiASE 147 F AL, x4k
[F]i45 TNBC JRY7 Wk TARK A PRAR, P xs
TNBC W3R 77 R BT BT ik LAAL A 2
T DL B I R 2 e i 7 ik R e AN ]

4 R

TNBC & — i BE AR 28R T 5 v i 2L s
WAL, B R I PR ERAT R — KA, B
T ERZGyht, A 1R 2 25 AE AT A O I IR
I, ME R T EYY¥ . IEAREL
KAKBAR K€, ARS8 TNBC BHE 1
AEAL 2G5, e TNBC XEVAYT BIMERL,

Chin J Mod Appl Pharm, 2022 June, Vol.39 No.11 - 1513 -



REFERENCES

(1]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

-1514 -

SUNG H, FERLAY J, SIEGEL R L, et al. Global cancer
statistics 2020: GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185 countries[J]. CA
Cancer J Clin, 2021, 71(3): 209-249.

AKRAM M, IQBAL M, DANIYAL M, et al. Awareness and
current knowledge of breast cancer[J]. Biol Res, 2017, 50(1):
33.

WAKS A G, WINER E P. Breast cancer treatment: A
review[J]. JAMA, 2019, 321(3): 288-300.

AL-MAHMOOD S, SAPIEZYNSKI J, GARBUZENKO O B,
et al. Metastatic and triple-negative breast cancer: Challenges
and treatment options[J]. Drug Deliv Transl Res, 2018, 8(5):
1483-1507.

LEBERT J M, LESTER R, POWELL E, et al. Advances in the
systemic treatment of triple-negative breast cancer[J]. Curr
Oncol, 2018, 25(Suppl 1): S142-S150.

AR, kG, BRI, 55 o E B ZYIATT AU L
FALPI]. P EMIRIGR, 2018, 45(3): 120-125.

I FeR M = BIMEFLRE AR T R [D]. P E 2R
2%, 2019, 9(16): 56-58.

PURI A, REDDY T P, PATEL T A, et al. Metastatic
triple-negative  breast Established and emerging
treatments[J]. Breast J, 2020, 26(9): 1793-1796.

NARUI K, ISHIKAWA T, SHIMIZU D, et al. Anthracycline
could be essential for triple-negative breast cancer: A

cancer:

randomised phase II study by the Kanagawa Breast Oncology
Group (KBOG) 1101[J]. Breast, 2019(47): 1-9.

XU Y L, YAO R, LI J, et al. FOXC1 overexpression is a
marker of poor response to anthracycline-based adjuvant
chemotherapy in sporadic triple-negative breast cancer[J].
Cancer Chemother Pharmacol, 2017, 79(6): 1205-1213.

LI Q, WANG J N, MU Y X, et al. Dose-dense paclitaxel plus
carboplatin  vs. epirubicin and cyclophosphamide with
paclitaxel as adjuvant chemotherapy for high-risk triple-negative
breast cancer[J]. Chin J Cancer Res, 2020, 32(4): 485-496.
POGGIO F, BRUZZONE M, CEPPI M, et al. Platinum-based
neoadjuvant chemotherapy in triple-negative breast cancer: A
systematic review and meta-analysis[J]. Ann Oncol, 2018,
29(7): 1497-1508.

WANG D, FENG J F, XU B. A meta-analysis of
platinum-based neoadjuvant chemotherapy versus standard
neoadjuvant chemotherapy for triple-negative breast cancer[J].
Future Oncol, 2019, 15(23): 2779-2790.

CARAMELO O, SILVA C, CARAMELO F, et al. The effect
of neoadjuvant platinum-based chemotherapy in BRCA
mutated triple negative breast cancers-systematic review and
meta-analysis[J]. Hered Cancer Clin Pract, 2019(17): 11.
WANG N, LI K, HUANG W F, et al. Efficacy of platinum in
advanced triple-negative breast cancer with germline BRCA
mutation determined by next generation sequencing[J]. Chin J
Cancer Res, 2020, 32(2): 149-162.

ASLEH K, BRAUER H A, SULLIVAN A, et al. Predictive
biomarkers for adjuvant capecitabine benefit in early-stage
triple-negative breast cancer in the FinXX clinical trial[J]. Clin
Cancer Res, 2020, 26(11): 2603-2614.

Chin J Mod Appl Pharm, 2022 June, Vol.39 No.11

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

(23]

[26]

[27]

(28]

[29]

[30]

[31]

PARK Y H, IM S A, KIM S B, et al. Phase II, multicentre,
randomised trial of eribulin plus gemcitabine versus paclitaxel
plus gemcitabine as first-line chemotherapy in patients with
HER2-negative metastatic breast cancer[J]. Eur J Cancer,
2017(86): 385-393.

TWELVES C, ANTHONEY A, SAVULSKY C I, et al. A
phase 1b/2, open-label, dose-escalation, and dose-confirmation
study of eribulin mesilate in combination with capecitabine[J].
Br J Cancer, 2019, 120(6): 579-586.

HAYASHIDA T, JINNO H, MORI K, et al. Phase II trial of
eribulin mesylate as a first- or second-line treatment for locally
advanced or metastatic breast A multicenter,
single-arm trial[J]. BMC Cancer, 2018, 18(1): 701.

LEEJ S, YOST S E, BLANCHARD S, et al. Phase I clinical
trial of the combination of eribulin and everolimus in patients

cancer:

with metastatic triple-negative breast cancer[J]. Breast Cancer
Res, 2019, 21(1): 119.

DONG G L, ZHAO W P, TONG Z S. Advances in targeted
therapy for triple-negative breast cancer[J]. Chin J Clin
Oncol(H E MR FK), 2019, 46(12): 649-652.

YONEMORI K, SHIMOMURA A, YASOJIMA H, et al. A
phase I/II trial of olaparib tablet in combination with eribulin
in Japanese patients with advanced or metastatic triple-
negative breast cancer previously treated with anthracyclines
and taxanes[J]. Eur J Cancer, 2019(109): 84-91.

LEE J M, HAYS J L, CHIOU V L, et al. Phase I/Ib study of
olaparib and carboplatin in women with triple negative breast
cancer[J]. Oncotarget, 2017, 8(45): 79175-79187.

SHARMA P, RODLER E, BARLOW W E, et al. Results of a
phase II randomized trial of cisplatin +/- veliparib in metastatic
triple-negative breast cancer (TNBC) and/or germline BRCA-
associated breast cancer (SWOG S1416)[J]. J Clin Oncol,
2020, 38(15_Suppl): 1001.

DRI, BRIEIK, R, AF. ML PN B AR R T B h
FEHE R[], ARIEEReial: [AARBIERR, 2018, 34(5): 60-61.
TOUYZ R M, HERRMANN J. Cardiotoxicity with vascular
endothelial growth factor inhibitor therapy[J]. NPJ Precis
Oncol, 2018(2): 13.

FASCHING P A, LOIBL S, HU C L, et al. BRCAL/2
mutations and bevacizumab in the neoadjuvant treatment of
breast cancer: Response and prognosis results in patients with
triple-negative breast cancer from the GeparQuinto study[J]. J
Clin Oncol, 2018, 36(22): 2281-2287.

LIY H, ZHOU Y, WANG Y W, et al. Comparison of apatinib
and capecitabine (Xeloda) with capecitabine (Xeloda) in
advanced triple-negative breast cancer as third-line therapy: A
retrospective study[J]. Medicine, 2018, 97(36): €12222.

TANG D B, MA J L, CHU Z, et al. Apatinib-induced NF-kB
inactivation sensitizes triple-negative breast cancer cells to
doxorubicin[J]. Am J Transl Res, 2020, 12(7): 3741-3753.
GAO Z Y, SHI M H, WANG Y P, et al. Apatinib enhanced
anti-tumor activity of cisplatin on triple-negative breast cancer
through inhibition of VEGFR-2[J]. Pathol Res Pract, 2019,
215(7): 152422.

NEDELJKOVIC M, DAMJANOVIC A. Mechanisms of
chemotherapy resistance in triple-negative breast cancer-how
we can rise to the challenge[J]. Cells, 2019, 8(9): 957.

AR T2 2022 4F 6 5 39 B4 11 1



[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

SIY N, XU Y X, GUAN J, et al. Anti-EGFR antibody-drug
conjugate for triple-negative breast cancer therapy[J]. Eng Life
Sci, 2020, 21(1/2): 37-44.

XNGEBH, He B, 07, PEZHAHUR G FIRST = FItEL
R BRI (] M T BE 22 4435, 2019, 37(6):
112-113.

YARDLEY D A, WARD P J, DANIEL B R, et al.
Panitumumab, gemcitabine, and carboplatin as treatment for
women with metastatic triple-negative breast cancer: A sarah
cannon research institute phase II trial[J]. Clin Breast Cancer,
2016, 16(5): 349-355.

GERRATANA L, BASILE D, BUONO G, et al. Androgen
receptor in triple negative breast cancer: A potential target for
the targetless subtype[J]. Cancer Treat Rev, 2018(68):
102-110.

GIOVANNELLI P, DI DONATO M, GALASSO G, et al. The
androgen receptor in breast cancer[J]. Front Endocrinol:
Lausanne, 2018(9): 492.

TRAINA T A, MILLER K, YARDLEY D A,
Enzalutamide for

et al
the treatment of androgen receptor-
expressing triple-negative breast cancer[J]. J Clin Oncol, 2018,
36(9): 884-890.

YUAN Y, LEE J S, YOST S E, et al. A phase II clinical trial
of pembrolizumab and enobosarm in patients with androgen
receptor-positive metastatic triple-negative breast cancer[J].
Oncologist, 2021, 26(2): 99-e217.

BHATTARALI S, KLIMOV S, MITTAL K, et al. Prognostic
role of androgen receptor in triple negative breast cancer: A
multi-institutional study[J]. Cancers, 2019, 11(7): 995.
STIRRUPS R. Sacituzumab govitecan-hziy for triple-negative
breast cancer[J]. Lancet Oncol, 2019, 20(4): e194.

TELLI M L, STOVER D G, LOI S, et al. Homologous
recombination deficiency and host anti-tumor immunity in
triple-negative breast cancer[J]. Breast Cancer Res Treat, 2018,
171(1): 21-31.

LI C W, LIM S O, CHUNG E M, et al. Eradication of
triple-negative breast cancer cells by targeting glycosylated
PD-L1[J]. Cancer Cell, 2018, 33(2): 187-201.¢10.
MITTENDORF E A, PHILIPS A V, MERIC-BERNSTAM F,
et al. PD-L1 expression in triple-negative breast cancer[J].
Cancer Immunol Res, 2014, 2(4): 361-370.

AWA%. EERF! FDA St E - NAT = FAYEFLIRE B S ih
JTITEE[T]. BUREERE, 2019(3): 468.

SCHMID P, ADAMS S, RUGO H S, et al. Atezolizumab and
nab-paclitaxel in advanced triple-negative breast cancer[J]. N
Engl J Med, 2018, 379(22): 2108-2121.

HARBECK N, ZHANG H, BARRIOS C H, et al. LBA1l
IMpassion031: Results from a phase III study of neoadjuvant
(neoadj) atezolizumab + chemotherapy in early triple-negative
breast cancer (TNBC)[J]. Ann Oncol, 2020(31): S1144.
NANDA R, SPECHT J, DEES C, et al. Abstract P6-10-03:
KEYNOTE-012: Long-lasting responses in a phase Ib study of
pembrolizumab for metastatic triple-negative breast cancer
(mTNBC)[C]//Poster Session Abstracts. American Association
for Cancer Research, 2017.

ADAMS S, SCHMID P, RUGO H S, et al. Pembrolizumab
monotherapy for previously treated metastatic triple-negative

P E AR T2 2022 4F 6 2K 39 B4 11 1

[49]

[50]

[51]

[52]

[53]

[54]

[551

[56]

[57]

(58]

[59]

[60]

[61]

[62]

[63]

breast cancer: Cohort A of the phase II KEYNOTE-086
study[J]. Ann Oncol, 2019, 30(3): 397-404.

WINER E P, LIPATOV O, IM S A, et al. Association of tumor
mutational burden (TMB) and clinical outcomes with
pembrolizumab (pembro) versus chemotherapy (chemo) in
patients with metastatic triple-negative breast cancer (nNTNBC)
from KEYNOTE-119[J]. J Clin Oncol, 2020, 38(15_Suppl):
1013.

CORTES J, CESCON D W, RUGO H S, et al. Pembrolizumab
plus chemotherapy versus placebo plus chemotherapy for
previously untreated locally recurrent inoperable or metastatic
triple-negative breast cancer(KEYNOTE-355): a randomised,
placebo-controlled, double-blind, phase 3 clinical trial[J]. The
Lancet, 2020, 396(10265): 1817-1828.

ZHANG M, ZHANG C Y, CHEN S Y. Inhibition of Huaier
granules combined with chemotherapy on advanced triple
negative breast cancer and effect of tumor angiogenesis[J]. Inn
Mong Med J( 5 BE 2 4%3%), 2020, 52(10): 1169-1171.
XIAO X G. Compound Hongdoushan capsule in treating
triple-negative breast cancer for 41 cases[J]. Chin Med Mod
Distance Educ China(*1 E {1 E B REF), 2017, 15(5):
96-97.

EMGR. 27 R IS T L AL O IR T = B EL
RRFE IR R[], YEHI R EE, 2018, 33(10): 1435-1437.

LUO C F, LIU N Y, ZHANG J, et al. Clinical study on
prevention and treatment of triple negative breast cancer
recurrence and metastasis by Louci Sanjie formula[J]. Beijing
J Tradit Chin Med(dt 5t £ 24), 2020, 39(10): 1022-1027.
SRAFGT. ST ROINTT VAT = BT SLIRE R IR R A5
[7]. S B BE 245 B S, 2018, 18(95): 177-178.

SONG X Q, LUO X L. Clinical observation of chaihushugan
decoction in treatment of three negative breast cancer[J].
Hubei J Tradit Chin Med(iH4t H EE Z%7), 2016, 38(4): 8-10.
H, XIm0Y, T, % ®EREHH—IIERREARE
R IRA T RONEE ], PUIHEE, 2017, 35(1): 153-155.
Jedg, RS IRE B PIE = BIFURE S R R
PRITRONEELT]. )1 EE, 2016, 34(8): 203-205.

MEDINA M A, OZA G, SHARMA A, et al. Triple-negative
breast cancer:
therapeutic strategies[J]. Int J Environ Res Public Health, 2020,
17(6): 2078.

MITTENDORF E A, ZHANG H, BARRIOS C H, et al.
Neoadjuvant atezolizumab in combination with sequential

A review of conventional and advanced

nab-paclitaxel and anthracycline-based chemotherapy versus
placebo and chemotherapy in patients with early-stage
triple-negative breast cancer (IMpassion031): A randomised,
double-blind, phase 3 trial[J]. Lancet, 2020, 396(10257):
1090-1100.

KANG C, SYED Y Y. Atezolizumab (in combination with
nab-paclitaxel): A review in advanced triple-negative breast
cancer[J]. Drugs, 2020, 80(6): 601-607.

O’SHAUGHNESSY J, WRIGHT G S, THUMMALA A, et al.
Trilaciclib improves overall survival when given with
gemcitabine/carboplatin (GC) in patients with metastatic triple
negative breast cancer (MTNBC) in a randomized phase II
trial[J]. Ann Oncol, 2019(30): v860-v861.

TAN A R, WRIGHT G S, THUMMALA A R, et al

Chin J Mod Appl Pharm, 2022 June, Vol.39 No.11

<1515



[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

-1516 -

Trilaciclib plus chemotherapy versus chemotherapy alone in
patients with metastatic triple-negative breast cancer: A
multicentre, randomised, open-label, phase 2 trial[J]. Lancet
Oncol, 2019, 20(11): 1587-1601.

RAJPUT S, GUO F, SHUN L, et al. Abstract 1078: Dinaciclib
overcomes resistance to BKM120 in triple negative breast
cancer patient-derived xenograft models[J]. Cancer Res, 2017,
77(13 Suppl): 1078. Doi: 10.1158/1538-7445.AM2017-1078.
JOHNSON S F, CRUZ C, GREIFENBERG A K, et al.
CDK12 inhibition reverses de novo and acquired PARP
inhibitor resistance in BRCA wild-type and mutated models of
triple-negative breast cancer[J]. Cell Rep, 2016, 17(9):
2367-2381.

TOLANEY S M, KALINSKY K, KAKLAMANI V, et al.
Abstract PD6-13: Phase 1b/2 study to evaluate eribulin
mesylate in combination with pembrolizumab in patients with
metastatic triple-negative breast cancer[J]. Cancer Res, 2018,
78(4 Suppl): PD6-13. Doi: 10.1158/1538-7445.SABCS17-
PD6-13.

KIM S B, DENT R, IM S A, et al. Ipatasertib plus paclitaxel
versus placebo plus paclitaxel as first-line therapy for
metastatic triple-negative breast cancer (LOTUS): A multicentre,
randomised, double-blind, placebo-controlled, phase 2 trial[J].
Lancet Oncol, 2017, 18(10): 1360-1372.

CINKAYA A, AKIN M, SENGUL A. Evaluation of treatment
outcomes of triple-negative breast cancer[J]. J Cancer Res
Ther, 2016, 12(1): 150-154.

WANG D Y, JIANG Z, BEN-DAVID Y, et al. Molecular
stratification within triple-negative breast cancer subtypes[J].
Sci Rep, 2019, 9(1): 19107.

NEDELJKOVIC M, TANIC N, PRVANOVIC M, et al. Friend
or foe: ABCG2, ABCC, and ABCB, expression in triple-
negative breast cancer[J]. Breast Cancer, 2021, 28(3): 727-736.
BROWN J M, WASSON M C D, MARCATO P. The missing
Inc: The potential of targeting triple-negative breast cancer and
cancer stem cells by inhibiting long non-coding RNAs[J].
Cells, 2020, 9(3): 763.

XU X D, ZHANG L, HE X G, et al. TGF-p plays a vital role

Chin J Mod Appl Pharm, 2022 June, Vol.39 No.11

[73]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

(81]

(82]

in triple-negative breast cancer (TNBC) drug-resistance
through regulating stemness, EMT and apoptosis[J]. Biochem
Biophys Res Commun, 2018, 502(1): 160-165.
GIULI M V, GIULIANI E, SCREPANTI I, et al. Notch
signaling activation as a hallmark for triple-negative breast
cancer subtype[J]. J Oncol, 2019(2019): 1-15.
VAUPEL P. Hypoxia and aggressive tumor phenotype:
Implications for therapy and prognosis[J]. Oncologist, 2008,
13(Suppl 3): 21-26.
LUO W B, WANG Y F. Hypoxia mediates tumor malignancy
and therapy resistance[J]. Adv Exp Med Biol, 2019(1136):
1-18.
CAMPBELL K J, DHAYADE S, FERRARI N, et al. MCL-1
is a prognostic indicator and drug target in breast cancer[J].
Cell Death Dis, 2018, 9(2): 19.
WU C, ZHAO A L, TAN T Z, et al. Overexpression of
microRNA-620 facilitates the resistance of triple negative
breast cancer cells to gemcitabine treatment by targeting
DCTD[J]. Exp Ther Med, 2019, 18(1): 550-558.
LIU M, GONG C, XU R Y, et al. microRNA-5195-3p
enhances the chemosensitivity of triple-negative breast cancer
to paclitaxel by downregulating EIF4A2[J]. Cell Mol Biol Lett,
2019(24): 47.
CHOI H J, HEO J H, PARK ] Y, et al. A novel PI3K/mTOR
dual inhibitor, CMGO002, overcomes the chemoresistance in
ovarian cancer[J]. Gynecol Oncol, 2019, 153(1): 135-148.
KUO W Y, HWU L, WU C Y, et al. STAT3/NF-«kB-regulated
lentiviral TK/GCV suicide gene therapy for cisplatin-resistant
triple-negative breast cancer[J]. Theranostics, 2017, 7(3):
647-663.
GOLDBERG M 8. Improving cancer immunotherapy through
nanotechnology[J]. Nat Rev Cancer, 2019, 19(10): 587-602.
ALSHAER W, HILLAIREAU H, VERGNAUD J, et al.
Aptamer-guided siRNA-loaded nanomedicines for systemic
gene silencing in CD-44 expressing murine triple-negative
breast cancer model[J]. J Control Rel, 2018(271): 98-106.

Wi HI: 2021-12-16

(B3 )

AR T2 2022 4F 6 5 39 B4 11 1



