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Abstract: TNBC is a special type of breast cancer with strong aggressiveness and poor prognosis.
Chemotherapy is still the main treatment for TNBC, due to poor efficacy of endocrine therapy and targeted
therapy. However, TNBC is a kind of heterogeneous disease, so it is urgent to study the precise molecular
types and explore new precision treatment. This paper will summarize the results of clinical trials and analyze
treatment strategies for TNBC, including surgical treatment, radiotherapy, chemotherapy, targeted therapy and
immunotherapy, in order to provide evidence for clinical management.
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BB I R TNBCHB B8 A i R FLTF AR IR
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BrFARIGIT AN, HUHRYT HE FLARE 1 dE %
JAIETT FB . ZWiFse s R oK, BHTNBC
ARG BAATUIRYT ReE SRR B &R . 75
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JT I FLIE S, TNBCAHH Eb A2 B 2L B J52 115
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logical complete response, pCR ) , HEHITFRHILZ:,
P RORFAGAAR BN NG, $Eia @R, HAr
TNBCH)H HUBT i ALY 77 S LU R (5)
SR ARG ATT

Keam&5" BTN T 4701 1 ~ MY TNBC
., NHBEHREELYF2S (anthracycline combined
with taxane, AT ) 25BN LIT 7%, HpCR
HRH1T%. AR, HEALEREZEMNIGIR
N FHAEA K, —3 MG RS ( GeparSepto
GBG 69 ) 7E276f1 - I TNBCE & H FL AL T 7E B
A M ER% (anthracycline combined with cyclo-
phosphamide, AC ) Jy 2 5LAtli B0 K FIER 145
B BSOS I 1 3 AL B S B DR T T AL

5, AR BATE MpCREEE R TIR#E (56%

vs. 37% ) Mo SR, AE S — I T I AR
FETNAWFSE A — & I pCRAEZE R I LG it
B (41.3%vs. 37.3%, P>0.05) ",
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SERINFH. 1ECALGB 40603657 (1) I ~ M TNBC
BEh, BERKGREMZ LR MR ER
IRBEMEE J5 22 M pCRZF N 44% , FERLFERE ]
RHIEpCRAEILFN60%, —HERALGITFEXL
(P=0.002) ", XFF M~MPITNBC, LR EH
G RASECERGREL LR FM, Fr#
MIpCR#ZK (38.6% vs. 14.0%, P=0.014 ) FISHTKE

KHAEH (RFS) (77.6% vs. 56.2%; P=0.043 ) ¥
WFEE, B EREARY (0S) MMM, %
ifii, TEGEICAM/2006-03% 1 AR5, 7RI,
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AT AT Lk F61%H pCRZE!Y . GeparSixtoZ
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FBTEIEYY , HH26BBRCAFERRASZ 345 T
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il Eom AR R TR EINGIT . ACIF 512
B = S5 R 5 ACKIBIMEIT A EL, BT e R 2 ik
FAE B B B 4P (I DFS. Nk, H Rt
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SUIEDFSHIOS G 25 55, H)F B4 i i 2 55
PEREIRTECA . Wik, ZEAEEZE,
X G R E L e REAC- T BhfkyT . SYS-
UCC-00 15" 4 S R B, it 58 BB VE VA 7 B -
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JRURS: o Fer— 300 TR A B0 Olympi A7 274 A
TBRCA12AS ) = fEHER-2 B S, 7ESE AR
RIS IS, B VAR B A AR Ak ia T 4l
1) S8 L R 20 i 3 B G (% 34 DF S LI 1
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YILLEIAZE | BERY £, 7 i R ufhss
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. MEHITNBCZIY)IRY T BB RIS W31,

IR TNBCHA B S A RCE, SH7
FME R HARRAT Bz — o TG R
TBCRCO0943 5% 1 AR FI-REA L 253097 7 %
PETNBCHE A MIGIRI TR, KI5 ORRS A
32.6%H125.6%"", tnAcityfFoiss BiER, HEMN
SRS RS O E RS EES T PR EL
F UM G R L, ATIE R B I TNBC &
MJPFS (83 H vs.5.5H, P=0.02; 83 vs. 6.0,
P=0.02)

X FBRCAL2M R ZRAEFTNBCEE, W

=1 BREZAMEILREGYRTEEZIRAHAR

KRR N —FER R IR IRIERE . TNTIFRAA T
RAHEFMBRIMTNBCE Y, HE T RAH25A
Z VMR a7 T B WIR IR AL, K
HHORR ., PFSZOSHAHMLL; {HZEBRCAL/2[F %
AN FLIES, RAOARERGHER T2
fl#%4H ( ORR: 68.0% vs. 33.3%, P=0.03; PFS: 6.8
H vs. 445, P=0.002) ®' 7 MMk AR CBC-
SGO06H AN A T 236 A HETNBCHE A, 1K
A7 P 5 A RS T P A (Y T AR L
HIH R B AT MO 5 FR A T B R (64% vs. 49%,
P=0.018 ) FIPFS (7.73H vs. 647/, P=0.009 ) ,
A= FHOSHRML (41% vs. 42%, P=0.611) P4 i}
HortriEsn, gBRCAL/25878 1y B F AR S
fhiEZHORR % PFS ) i 2 48 5

Table 1 Important clinical trials of drug therapy on advanced TNBC

Type of . . . . . o mPFS mOS
treatment Clinical trial Patients Therapeutic regimen ORR(%) o o)
Chemo- TBCRC009 mTNBC; first- and Cisplatin (n=43) 36.2 vs. 18.7 29 1
thrapy second-line treatment Carboplatin (n=43) P=0.22 )
CBCSG006 mTNBC; first-line Cisplatin plus gemcitabine (n=120) 64 vs. 49 7.73 vs. 6.47 1937 vs. 18.07
treatment Paclitaxel plus gemcitabine(n=120) P=0.018 P=0.009  P=0.991
TNT mTNBC Carboplatin (n=188) 314 vs.340 3.1vs. 44 128 vs.12.0
Docetaxel (n=188) P=0.66 P=0.40 P=0.96
gBRCA1/2 mutation  Carboplatin (n=25) 68.0vs. 333 6.8vs.4.4 /
mTNBC Docetaxel (n=18) P=0.03 P=0.002
tnAcity mTNBC; first-line Nab-paclitaxel plus carboplatin (n=64) 73 vs. 39 83vs.5.5 168 vs. 121
treatment Nab-paclitaxel plus gemcitabine (n=61)  vs. 44 vs. 6.0 vs. 12.6
Gemcitabine plus carboplatin (n=66)
Targeted- OlympiAD gBRCA1/2 mutation, Olaparib (n=205) 69 vs. 29 7 vs. 4.2 19.3 vs. 17.1
therapy HER?2 negative mBC; Chemotherapy treatment of P<0.001 P=0.51
< third-line treatment physician's choice (n=97)
EMBRACA  gBRCA1/2 mutation, Talazoparib (n=287) 62.6 vs.272 86vs.56 193 vs.19.5
HER2 negative mBC; Standard therapy (n=144) P<0.001 P<0.001  P=0.17
=first-line treatment
ASCENT Recurrent or Sacituzumab govitecan (n=235) 35vs.5 56vs. 1.7 12.1vs.6.7
refractory mTNBC;  Chemotherapy (n=233) P<0.001 P<0.001  P<0.001
=second-line treatment
Immuno- IMpassion130 mTNBC; first-line Atezolizumab plus nab-paclitaxel (n=451) 56 vs. 459 72 vs.55 21vs. 187
therapy treatment Nab-paclitaxel plus placebo (n=451) P=0.002 P=0.002  P=0.078
PD-L1+mTNBC; Atezolizumab plus nab-paclitaxel (n=185) 58.9 vs. 42.6 7.5vs. 5.3 25.0vs.18.0
first-line treatment Nab-paclitaxel plus placebo (n=184) P=0.002 P<0.001 P<0.05
KEYNOTE-355 PD-L1 CPS=10 mTNBC; Pembrolizumab plus / 97vs.5.6 /
first-line treatment chemotherapy (n=220) P=0.001
Chemotherapy plus placebo (n=103)
PD-L1 CPS=1 mTNBC; Pembrolizumab plus / 76vs.56 /
first-line treatment chemotherapy (n=425) P=0.001
Chemotherapy plus placebo (n=211)
mTNBC; first-line Pembrolizumab plus / 75vs.56 /
treatment chemotherapy (7=566)
Chemotherapy plus placebo (n=281)
IMpassion131 mTNBC; first-line Atezolizumab plus paclitaxel (n=431) 54 vs. 47 57vs.56 192 vs.228
treatment Paclitaxel plus placebo (n=220)
PD-L1+mTNBC; Atezolizumab plus paclitaxel (n=191) 63 vs. 55 6.0vs.5.7 221vs.283
first-line treatment Paclitaxel plus placebo (n=101) P=0.20

Notes: TNBC: triple negative breast cancer; /: indicates not reported.
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BEL, XTI TNBCH G &I RIG)T, A%
TRAIF ST W T 3 BRI 0 2L R 98 A I RT3
RIAEBIN . B2 RAWIRTT R Bt 2L
S N IS M PESHEF AR (13.2H vs. 471,
P<0.001) ™. g agE £, ST A MK B g
V]I B SE K PFSHIORR,, H A B 3 F &k Az 244
P HAh, BGO1-13 12045 R Bon, FhE R
BIZ5 WP 5 Fl e BB A5 15 Ath Y5 b U A% 355 Y 2. 24
Al AE K PFSFIOS, by i A L AR FR A Fe 41t T
A RERTT R,

3 EIATT
3.1 PARPHPIF]

PARPHIHIF ( PARPi) 38 3 4101 | PAR P 1%
PEFIHG MPARP-DNAK S W)L L, 5 BUMIE 241
MIDNAF & 5 B RS H375 & g AL g T, ioxt
BRCAZR LRI A — ST 30 & HIPARPiZ)
YA FE AR . AR . Veliparib A M AK
JEWaF] o — 0TI PR L 45 T B pr i ) B 2l
BT A L2y (R . KEmE ., X
H bk ) fEBRCASEIR 2845 iy % A5 P TNBCH 997
R, KT HE HAEGAPFS ( HR: 0.43, 95%CI:
0.29~0.63 ) , HOSZER LM BFZITFE X (HR:
0.93, 95%CI: 0.62~1.43 ) P21 55— T Wi R
TR LU T At s L ) B 24 6 RN R IR 24 b
(RIEfhE . PR, SV, KHAAK) |
TE 19051 BRCA LK 2875 (1) B I TNBC (8 35 H (17
2, RIETHE BHA ELHPFS ( HR: 0.60, 95%Cl:
0.41~0.87 ) P,

TE—TEF XGRS PR TNBCHY T I RBF 7T
TETS VA IS R A0y 2 5Lk B A e iRl s
A A 2% (OR ) M34%HEE £56%, {iPFS
3.6 HFAE5.91H, A0S 74H #F+
F12340H, HARBEWINAY IS, R, 4
Bt 1 TSI PR A5 b, AR JE AR +35 P A+
B VUM R AT M TNBCEL R AH L
OSHIPFSHI LI % 25, HAEZ . =L 45T
HER S TR TEE A BRI, T
PARPI S HIZE Y BRI T YT A SR I A S —,
ATyt S 2 (G RIS et — 2R Sk
3.2 PUAEEZ )

PR (BEEZ5%) (antibody-drug conjugate,
ADC) RJHHFE M3 H R TR RN o1 20 B 25
ER2TE Y/ BUEE P/ Ve S 1 % o e i 2% WA CIE Gt
., N 250 R A A IR A s, AR —

Rl BRI IR YT T B R AR A O B 2 1 O
H air v FH FTNBCARJADC F % & Sacituzumab gov-
itecanflLadiratuzumab vedotin,

Sacituzumab govitecan&— 47T 2% 55 40 itd 22 1
$t)st (trophoblast cell-surface antigen 2, Trop-2 )
UK, 382k R U AT DR ) 5 —Fh R AL
DNABGIRFHISN-38{HHk . Trop-24&—Fl 47 h46
KD 5 R EE 11, 95 S Z A A5 S i
HAE ZFh e A 20 B SRk E A 5 TIE 418,
BB IR R 1 3697 1 AR b b . i — 2
TR, Trop-27E80% M TNBCE A AR, &
AR HAT LUE A TNBCHRE [ 34y 7 fieifs— i I
FEHLIG R I TEAL T Sacituzumab govitecan 5 524
o7 (EHAAR . KB . RE M fif
) R RSMEAHER B TINBCEE (HEBRI 2
B IR S 4681 A RSN
4193 5Z Sacituzumab govitecanB FAZ LT, K FK
s BA B IAIPFS ( HR: 0.41, 95%CI: 0.32~0.52;
P<0.001) F10OS ( HR: 0.48, 95%CI: 0.38~0.59;
P<0.001) , {HH: M 20 2 58 300 6 R0 IR T B Hb 91 B
5. Ladiratuzumab vedotinjgH—FPHLLIV-13Z {48
T P S Y R B GO I R L R B4R
2591, HuiEAE#E T Ladiratuzumab vedotinZs 414
1 T G RS, HYA T TNBCHIG RS R 7 Uk
— PR, DL EWRSEIER, ADCTEIRYT TNBC
RTReE ARG bR AT %8, (BSOS H il
BUnib, T L Z IR UE B 2E b S RE .

3.3 PLVEGFIGIT

TNBCZ— i FEASFE MR, (e R AR R R
P T A B B R A A LA AR AN W 2 B, ST VEGF
BT RESS AN I 0 A G, b DU ST de i
MMBTVEGFZ5%) . Il PR3 RIBBON- 1 iff
FEH, TR R B R BB A2 T B R
DA HT AT k3 B 5 A B RS METNBC IR B 1Y
FIPFS, HAEEZ M R, kgt —4
SIHT T AR RS PEHER - 2B M FL M — 4R IRYT
VAR HTAIT R, 2R B, I s
TNBCE#H P iPFS B 5 (6.0 vs. 2.7/ ;
P<0.001) , HHEABEEOSHBEHAL,

ABI7 B ¥R IR YT AT LAYE A TNBCHRE AR
B ENAIT A ROTE . GeparSixtoff53H, 1~
IATNBCE & N EAZEE . 252 R A DA A
LB AT )5 2 JF pCRA N 36.9% (95%CI:
29.4%~44.5% ) , TEMCEERS F IR E1S pCRAEE
#153.2% (54.4%~60.9% ) . GeparQuintofff 574N
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ATOT8BIHIATNBCHEHE , LT HIF, E2k
25V R A B AT 7 28 A DA R, T
FpCRAEM27.9%FET1539.3% (P=0.003 ) “7 {&
BB, BT TNBCHYS B i i 252
R BAYEZN B EE 1<10%, AR FEbrfEhig R %
TR P20 0 e 11 <1%. AHJZ, NSABP B-27i{50 %
M, AEEI . B0 IALST O A DR
BT AR AT DU S ER+FL I B8 # 1 pCREE, (HIT:
ABEMGE TNBCHEH IpCRAE,  H AR TR 1
SEE I A=W RS . TR LR AR
FRIE A 1 K 2

T H VEGFIAIF 7ETNBCIA YT (19 A7 %50k
v ANEAAR, HORNR NV HE W, FDAZE20114E 5 A
s VAR BTIR YT FUIE 9V vT . BRI, 4L
VEGFZETNBCH i) i FH B (AT 75 2 5 22 91l PR 3k
Yo 0 PAAETIE o

4 GIRIRTT

AR FLIIE — BB oy e g, (H
IiiJeg iz eIk S 4l A ( tumor-infiltrating-lymphocytes,
TILs ) CRGESAAAE TRLUREAHL U, HoKPS
TNBCH 45 7% bIAE ™ iesh, i FTNBCIE

R EAEBTHZAMIRESERIT 1~ HIRKIKE

T AR PR, XPAG AT a1 A B s 1
I, H g A A 310 i ) 211 75 1 96k 2 41
JiJ5-4 (CTLA-4 ) FIPD-1L4 M R IEPEFE T i
(PD-L1) , A @ TNBCHIAITRCR . HEAT
W54 2 16T TNBCHIPD- L] 5] 3= 2 45 T
FIBR BT . AR T LA S N PR PSS, IE7E
AEA T 5 T~ T PR 6 L 262
HETZHifsE 28, ¥ mPD-1/PD-L14J&iA
7 RECE WA TNBCHYY T AL, JUHXFPD-1BH Y
B¥E . KEYNOTE-086MF5 4 1 A1 A Bk B4t
A R ETNBC—IGT T34, ORRY
21.4% (95%CI: 13.9%~31.4% ) , FEREEEHZRN
23.8% (95%CI: 15.9%~34.0% ) , " B Ak irs:
BFE10.48 , thiPESH2.1H (95%CI: 2.0~2.2
), P08 H18.0/ (95%Cr: 12.9~23.0/] ) ¥,
G — 20 B 1 A A 2R BT AR 2 4 Dy B
BUOR BB R MR ETNBC 43097 )T
B, BIKORRHNS5.3% (95%CI: 2.7%~9.9% ) , ¥
P ZT.6% (95%CT: 4.4%~12.7% ) , Hifii
PFSH2.0H (95%CI: 1.9~2.0/]1 ) , H1{i0S459.0
A (95%CI: 7.6~11.2H ) ; {EPD-1FH4 I TNBC &
F, BIKRORRHAS.7% (95%CI: 2.4%~12.2% ) ,

Table 2 Ongoing phase II -l clinical trials related to TNBC immunotherapy

NCT Number Phase Intervention Number of cases Leieve ol Qate
of completion
NCT04148911 ] Atezolizumab plus Paclitaxel 280 May 21, 2024
NCT03281954 1 Atezolizumab 1520 Jun 30, 2024
NCT03164993 Il Atezolizumab plus Doxorubicin and Cyclophosphamide 75 Dec 1, 2024
NCT03498716 m Atezolizumab plus Anthracycline, 2300 Mar 24, 2023
Taxane, and Cyclophosphamide
NCT04177108 I Atezolizumab plus Ipatasertib and Paclitaxel 1155 Oct 10, 2025
NCT03371017 I Atezolizumab plus Gemcitabine, Capecitabine, and Carboplatin 572 Aug 2, 2024
NCT03206203 Il Atezolizumab plus Carboplatin 185 Jan, 2022
NCT03756298 | Atezolizumab plus Capecitabine 284 Jan 31, 2027
NCT02530489 I Atezolizumab plus Paclitaxel 37 Feb 28, 2022
NCT04434040 I Atezolizumab plus Ipatasertib 40 Apr 30, 2024
NCT04024800 I Pembrolizumab plus AE37 Peptide vaccine 29 Jun 30, 2024
NCT03639948 | Pembrolizumab plus Carboplatin and Docetaxel 100 Nov, 2024
NCT04191135 II-M  Pembrolizumab plus Olaparib 932 Jan 26, 2026
NCT04468061 Il Pembrolizumab plus Sacituzumab Govitecan 110 Jun 1, 2026
NCT02755272 Il Pembrolizumab plus Carboplatin and Gemcitabine 87 Apr, 2024
NCT03797326 I Pembrolizumab plus Lenvatinib 600 Feb 24, 2024
NCT02957968 I Pembrolizumab plus Decitabine, Doxorubicin, 32 Feb 28, 2023
Cyclophosphamide, Paclitaxel, and Carboplatin
NCT03213041 | Pembrolizumab plus Carboplatin 100 Jul, 2022
NCT03952325 I Tesetaxel plus Pembrolizumab, or Atezolizumab, or Nivolumab 130 Sept, 2023
NCT03818685 I Nivolumab plus Ipilimumab 98 Mar 1, 2022
NCT03487666 | Nivolumab plus Capecitabine 45 Dec, 2022
NCT03414684 | Nivolumab plus Carboplatin 132 Jun 30, 2025
NCT04159818 | Nivolumab plus Cisplatin, and Doxorubicin 52 Dec 15, 2026
NCT03546686 I Nivolumab plus Ipilimumab and Cryoablation 160 May, 2023
NCT03815890 I Nivolumab plus Doxorubicin 80 Jan 7, 2025
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