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Research Progress of Triple Negative Breast Cancer Im-

munotherapy

ZHANG Mi,DONG Qian
(The Fourth Hospital of Hebei Medical University, Shijiazhuang 050010, China)

Abstract ; Breast cancer is the most common malignant tumor of women in the world, which seri-
ously threatens women’s physical and mental health. Triple-negative breast cancer (TNBC),as a
subtype of breast cancer,is highly heterogeneous,with a young age of onset,low degree of differ-
entiation, high invasiveness,high recurrence rate and more prone to visceral metastasis,Com-
pared with other subtypes,the prognosis is poor,and TNBC is due to estrogen receptor (ER), pro-
gesterone receptor (PR) and human epithelial growth factor receptor 2 (human epithelial growth
factor receptor 2, HER2) expressions are all negative,and the treatment cannot benefit from en-
docrine therapy and anti-HER2 therapy. The current treatment is still surgery,radiotherapy and
chemotherapy,but the overall prognosis of the patient is poor,and other effective treatments are
urgently needed. In recent years,there have been continuous studies confirming that TNBC can
benefit from immunotherapy. Based on the existing relevant literature,this article will make a
summary focusing on the latest progress of TNBC immunotherapy and the current facets of TNBC
vaccine treatment,adoptive immunotherapy and the application of CTLA-4 and PD-1/PD-L1 in-
hibitors.

Key words:triple-negative breast cancer;immunity therapy;adoptive immunotherapy ;immune
checkpoint inhibitor; Siglec-15
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i, = BAMEFLIERE (triple-negative breast cancer,
TNBC)2E P AR E | 8 A8 T A 58 e, I8 52 40 i 2
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TNBC #0M A8 05 VE ot FLA3 06 9 5 %8 405 76 1k
M F 8 2 TNBC B E S T3 IR ik,

SEPE MG DC B 1 — KAR S 7 F L g i T
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TWPER) TL-12 IFN-y H TR EHM L, JFHETN
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PET, MKUERE A B 00 0 D) RE BEBE A 1 Y R B i
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FLE R F I NY-ESO-1 7] 3 & ML 1) 5 8 g 25, 344
SRR BT e, IF TR TNBC 8 92 1 1k
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CD8'T 455
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ciated antigen-4,CTLA-4), F2 3 P4 € T 32 /&-1 (pro-
grammed death 1,PD-1) A H At /& (programmed death
L1,PD-L1) LA B i 78 87 o B 50 4K Siglec-15,

4.1 CTLA-4 &%)

CTLA-4 £ A 1875 B7-CD28/CTLA-4 3 il 34 i&
B EE B2, 5 CD28 e tEgs A BT J5
T 240 s, 25 e KON 7 v IR 5 2, CTLA-
4 0035 50 38 2k L DB ok R B B R AKT B R Mk A2
i) Foxp3+ P87 HE T 4000, T 40 i 2y 1, 3
SRPUMIRAER >, 124 1k CTLA-4 il 24
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9%, A SR B IEE . BFSE K L 'CTLA-4 i
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() TNBC £ 7= B i e v, H Al s CT-
LA-4 060 590 56 5 ¥ VR T8 ml A T 530 TNBC #r 1 [
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CTLA-4 #0#I57 BE 4 PD-1/PD-L1 #0415 . Ak ikyr %5
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75 TNBC (8% PR B2 A OC , Bt PD-1/PD-L1 AT A
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B TS B2 AR S A M 5O T AR DI B A Ja 8 e
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1 TNBC W) —Z3B97 R RT AL, FEM R A s
PFS Fil OS; WK ZWF 5% 28 f A 38 % UL ) I 4 22 1] (1]
(DOR) \ORR LA Je %4tk 55— W rh 1 45 5 3 A . PD-
L1(+) N B 50 4 Fx) B 4H A 7 PRS 43908 7.5 4~ H
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AEAFIRIGIT 10.0 ™ H HE R LG EE L, B
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BT 0S 253 AE PD-L1(+) A\ BE, 56 20 At BR 26 1
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KEYNOTE-522 52 15 /1> Hij 5 14 Bl #1122 781 500 % A
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TNBC & 1 L8, WU 32 ZF 57 2 0 2 0 B2
56 4 52 fi (pCR) AT = 14 A= A7 W (EFS) . Hh 0145 Hr &5
RN A NG YT iR H0 TNBC 3 B,
JC it PD-L1 Kk R & f, 7€ pCR J5 Ifi , pem-
brolizumab Bt & 16740 K 64.8%, fLIr 4 M 51.2%,
ZERA WELRITFEL, 5 — D FEL S EFS U7
i, PR 15.5 A, 54057 + LR AR,
pembrolizumab 77 & 7E EFS J5 1l 47 75 3 i B 32 K B
ol B0 0 s e R Al B M0 AR R 9 RV BRI T 37 %
(HR=0.63,95%CI:0.43~0.93)"""

¥ H ,pembrolizumab B4 657 7E — 2 G JT PD-
L1 FI¥E meTNBC @ TG R 58 KEYNOTE-355 &
A AR 5T I8 B TR F A N 2 — ) ok R A A
1, pembrolizumab % & {657 — £ 16 97 PD-L1 FH 1
mrTNBC 83, W 0G5 1 B H 1 PES, %A 50K 4%
Lty DAPPAG O3 — A FEA L 0S, 5 A durvalu-
mab B A G T 4 T BE HLAF 58 (NCT03872505)
pembrolizumab B¢ & PVX-410 ¥ & 19 1 b M #F 5%
(NCT03362060) & pembrolizumab Bt CDK 11 il 5
dinaciclib(NCT01676753)%F 2 5t PD-1/PD-L1 7 il 51
BEAIRIT B WE S IETE AT, IR T 20 PR AR S 1Y
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HEAT BNk AngE | E AT BT 5T 45 SR F W BT PD-1/PD-
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LRI  LAG-3 X T 40 it 3 5 #1306 fb LA G 8 4
i, WTHE S 3 TNBC %F PD-1 1 PD-L1 % 3t BH =
Ay, A aET PD-1 REEdE—2 1 iH CD4 K&
CD25Foxp3HelioStregs |+ i TIM-3 1 LAG-3 3t 3%
ik X EEPRE TE TNBC H ] PD-1 AT GBS 30 45 3R
VIR,

AR R B — 124, HAT PD-1/PD-L1 $iiA L %
AWML, P, 38 U07 A R e R S H
b, LA S5 PD-1/PD-L1 FHISHIG YT 1A 2tk . AR
A HE TNBC B9 58 HiiE 52 SETD8 A L) |- 8 MDA-
MB-231 4 Z% 1 PD-L1 3%k [AlH 5 TNBC B A
LI PR T AR 0%, $2 78 26 F SETDS Al PD-L1 A #0 5
(15 IR I P RE 23 A7 A ek 3 TNBC %368 97 1 &%
R, Li %P7 TNBC HIESE T PD-1 5 PD-L1 A9 45
W B, — Fh A B 3L L PD-L1 B K
STM108 I i75 5 ¥ il 44 i PD-L1 19 P £k 1 B
W ) FH 24 4 48 B B 44 ) B BE 4k PD-L1 A B8R B
ITTEIRYT W . HET, ¥ TROP-2 4 H Y Saci-
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vedotin W F47T {7 245 ) A 3% ) 4 I 5 % 2 2R T R
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pembrolizumab —Z&6 Y7 A 1] UJ R 1Y Jay 7 6 3 5 5%
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002 IEFEHH SR,

4.3 Siglec-15

Siglec-15 Ak — Pl fe i R 45 G Ho 73 BR AR 1A ik
EF, mRIRTEEA M D BEAE R Siglec-15
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BT . Siglec-15 ik NC318 1 T i PRAFF 52 407 4 &%
HRWITE 49 1) A7 45 Fl b Jg 2 U i) £8. 35 v O NC318
JEEAN, FLRI RN 52 RAF AR T 2019 4
FEIE RPEIRIT F 2 4 LA R, 5T NC318 £ Ff
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] 7 % (mesothelin , MSLN) 2 — Ff Jift 83 #H 5 (1) LA
W L0510k ULl T A R b A, A
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H SR MSLN FHPE TNBC 7E TNBC JIr o5 2119 H 43 Lb i
KA G—wYIEUE, {H7E MSLN BHE TNBC 1)
U IR T MSLN 5k L 25952 1 Rl & A A £ 58 2%
B ™ Del Bano 55 %'#E TNBC i i 8] Jz &
B 1) AL Fab A XURE S MR R CD16 2 5, b
FEIHE T BRI G I 7 R WA DG, R 3 [l T 4
Fab AT B Ik TNBC 4 il & {2 281, #&/57E MSLN
FHA: () TNBC i 1] 2 2 Fab #817) MSLN 95232876
IR A= NI R DA

6 TNBC BB RE8TT

VI8 995 7% (oncolytic virus, OV) /2 LA B b 84K,
3 2 5 DR TR BEAH ELAT BT b I8 1) 200 i i 5 A 5 2
TR, i AT S i I 1) R o B, 9 T L AR
it 968 240 i SR BIL A BT e 98 B SR e B, (L IE
AR/ IR 8 e N B 45 25 9 TJ7
FURT A oy 40 o P | sl 2 B O EL 3 52 g
20 2y AT LIS S R 3 B B0 AR AR DT S 5 AR 4L
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R EEAE A BRI R 8, 7E TNBC 12 Fl SRl
FARYIRZ B P E 0 NS TR REIGIT, K
BRI LA KPR 8 /0 TNBC W & k&, A3k #
TNBC 0915 . H i 8 0 7597 125 4 02 FH 72 TNBC
IRIT IR AR YT R, R R A 1 R 5

7T B 2

TIETRITHTIF TR IR I B R T], ZFh
A PR T Ao A T R O T B AR YR YT AOR L TR
FE, GBEST R R G R R 1 TNBC 7 R 58
MR YT HE R A H T T VR AE TNBC I BF5E K
20 b T SRR ST B B, AT T I A 2 BR AR

(1) B S0 R G5 b 25 9 R i i ) 4
FEOLINTE, LA b X b i I (B 4 A7 9 ke 4l
gyt AR SE N 2T B B G TR T ML

(2) #E TNBC A [F] 7 75 56 B i 983 G 252 9 51
-, LI RIE RS TR 43 1 6 TNBC 5835 R4k
TEEIRIT o

(3)PD-1/PD-L1 #1 fil 71 5 — I 24 1 2 2 475 s
fit, HZ=HHHRELH PD-1/PD-L1 767 5 &
K, TR E b i WK 3 KR 3 58 4T PD-1/PD-L1 7
e IORTEE g € S N L5 WA S L o DI <

(4) BT I PR AR AR | fe R 32 O B N 9 928
F G0 0 R R DR AT B0 | DL e b g e PR AL
PRIEA R 897 1k R A  E )7 i S AR BRI IR
PR, PEAT IR A B AR HL 585 0T DL S A
TRIT R AL YR YT K BB AT
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