Cancer Research on Prevention and Treatment

PD-1/PD-L1MIFIBR & LML A BRES M6 TT WA = FA 3L B BT S fR
WSy, SRR

FIHASLC:

IR, A HEFy. PD-1/PD-LUM I G0 A8 A B2 P0IA YT eI = B v ZUIR e DO 5T i JRR (D], I B iG E9E, 2021, 48(1): 75—
81.

HUANG Shifen, LING Xiaoling. Research Advances of PD—1/PD-L1 Inhibitors Combined with Angiogenesis Inhibitors inTreatment of
Advanced Triple—negative Breast Cancer|J]. Zhong Liu Fang Zhi Yan Jiu, 2021, 48(1): 75-81.

TELL L View online: https://doi.org/10.3971/j.issn.1000-8578.2021.20.0615

L] RERRGBR A HAN S

Articles you may be interested in

DR A TR AR/ N i 6 v T £ i) A
Challenges of Immune Checkpoint Inhibitors in Treatment of Non—small Cell Lung Cancer

Jied D71 HFSE. 2019, 46(06): 556-560  https://doi.org/10.3971/j.issn.1000-8578.2019.18.1563

PD-1/PD-L 50X LA 7 —£Ri0 5 IR /N e i ) Meta 73 A
Efficacy and Safety of PD—1/PD-L1 Inhibitor Versus Chemotherapy in First-line Treatment of Advanced Non—small Cell Lung Cancer: A

Meta—analysis

JiEE B IR ST 2019, 46(05): 440-446  https://doi.org/10.3971/j.issn.1000-8578.2019.18.1190

CDK4/6 77 A 5 iRy T

CDK4/6 Inhibitors—based Combinational Therapy for Human Cancers

MR BT iR ST 2019, 46(01): 72-75  https:/doi.org/10.3971/j.issn.1000-8578.2019.18.0906
RARGPERAT 15.CDAT-SIRP o 2L P Ak fe

Research Progress of CD47-SIRP o Signaling Axis as An Innate Immune Checkpoint in Cancer
IR B VA RIESE. 2018, 45(08): 604-608  https:/doi.org/10.3971/j.issn.1000-8578.2018.18.0217

AT IR B R CD3AKAIIPD - LA R34 % R AT MCE~7/adr 21 M 45 1
Improvement of Cytotoxicity of Autologous CD3AK Cells in Breast Cancer Patients to MCF-7/adr Cells by Suppressing PD-1 Expression
MR Bl iR ST . 2017, 44(9): 580-584  https://doi.org/10.3971/.issn.1000-8578.2017.17.0154



http://www.zlfzyj.com/
http://www.zlfzyj.com/
http://www.zlfzyj.com/CN/10.3971/j.issn.1000-8578.2021.20.0615
http://www.zlfzyj.com/CN/10.3971/j.issn.1000-8578.2019.18.1563
http://www.zlfzyj.com/CN/10.3971/j.issn.1000-8578.2019.18.1190
http://www.zlfzyj.com/CN/10.3971/j.issn.1000-8578.2019.18.0906
http://www.zlfzyj.com/CN/10.3971/j.issn.1000-8578.2018.18.0217
http://www.zlfzyj.com/CN/10.3971/j.issn.1000-8578.2017.17.0154
http://www.zlfzyj.com/CN/10.3971/j.issn.1000-8578.2017.17.0154

AEEEH 8 IR 2021F5548%455 187 Cancer Res Prev Treat,2021,Vol.48,No.1 «75 -
doi:10.3971/j.issn.1000-8578.2021.20.0615 ° _Q_I"—': i?l_“'\' °

PD-1/PD-L 15 B & P L & A i 25 90ia 7
i 1A = FH P L B g e Ak 5% 0 e

Fh, Akt
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Abstract: Advanced triple-negative breast cancer(TNBC) has less treatments, shorter survival time and
poorer prognosis than other subtypes of breast cancer. The rapid development of immunotherapy in recent
years is expected to prolong the survival time of advanced TNBC patients, but multiple clinical studies have
suggested that PD-1/PD-L1 inhibitor monotherapy have a low efficiency in the treatment of advanced TNBC.
Recent studies have shown that the treatment with angiogenesis inhibitors can not only normalize blood
vessels and inhibit tumor growth, but also enhance the efficacy of immunotherapy. Angiogenesis inhibitors
combined with PD-1/PD-L1 inhibitors have synergistic effects. This article analyzes the mechanism of PD-1/
PD-L1 inhibitors and angiogenesis inhibitors, reviews the preclinical and clinical studies on the combination
of two types of drugs in the treatment of advanced TNBC and summarizes their efficacy and safety, to provide
new perspectives and ideas for the treatment strategy of advanced TNBC.
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- (vascular endothelial growth factor, VEGF ) 5
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3 L 0 T4 AL PD- 1.5 g 24t Jifg 2% 35 9 PD-L 145
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o E T2 M 2% 10 A PD- 155 i e 20 i % T A PD-L 1/
PD-L245 4 5 SR 4 A 0k 36 S 95 22 48 0 303 A
Z47 . MiPD-1/PD-L 13l & AHT A nT LI BH W% —
frdkik . HET, PD-13if& ( BfPembrolizumab .
Nivolumab, Camrelizumab ) FIPD-L1$gi& ( B
Atezolizumab ., Durvalumab. Avelumab ) gt
WE L. PD-LIBCAAR B FH I TNBCHYIGYT O 5%
BT M HAIG FRAFSE,, H Atezolizumablt & & A
S O 3R ] T PD-L1 FH M B Y TNBC A
J7, 35 A2020iNCCNFE Fg L &% 2020/ CSCO
BCHEH™,
1.1 PD-1#I5iA 7 i A TNBC

I bIKEYNOTE-0126F 5% 4] 4 At Pembroli-
zumab B2 PD-L1 FH M B I TNBC Bt b8 1
PN, 25 BN E M f# R (objective response
rate, ORR ) }18.5%", T HIKEYNOTE-086//F57 ik
— P f Pembrolizumab B2 75 F YE TNBC HR (1)
FERUR e e, SR ERIFIA (BIF 2GR
PETNBCH: % ) EORRH5.3%, HAPD-L1BHM:
HORRN5.7%, PD-L1[AM:EZEORR KA. 7%,

Bl EIEPD-LIRAS , MZLORRICH] 2% 75 A
B (#)ifBPD-L1FHYEMITNBCE ) S.ORRN
21.4%, %:BAHIA ORRA IR,

g itk — 25 P R PD- LRI 500 ) SRR B, T4
TONICHF 7% & 5 FAS [A] () Bt i 958 245 490 a8 s o7 35
S B e 5 i B Nivolumab B iG I 54 75
PETNBC, 459 % /RORRHN24%. ILAh, W5
PR A B 22 2 L R e O G b v R %o A
EIF R N T KEYNOTE-119 % — 35 1 i
G IR ST, 25T 45 3 . /R Pembrolizumab . 2
YENFERYETNBCH — —ZRIAIF Sk #% H
IT7 25 IR T BB TETNBCIIOS 22 R L G i &
X, #&7RPembrolizumab B 2535 Y7 3 K i 3 %
BAFHOSMY . (HEEFR M4 48R PD-L 1 BH M HLIK
A BHYPES> ( combined positive score, CPS ) =
2011 B METNBC R 3 Al e A A 836 97 H 3R 4
WL, 20204£ASCOL I FFKEYNOTE- 1196 5%
5T A I s iR 28 42 S faf (tumor mutational
burden, TMB ) M TNBCL# AFf i1 Pem-
brolizumablX & LI IRITIT AL A R A b, Horp
TMB= 103, PembrolizumabBt&1byF i1y
JP A B T"Pembrolizumabz, TMB<10[% &
%, Pembrolizumabil & fby7 5 BALALYT T A% 22
SIgGIFE L

416y 7 FENHANCE- 1858 ¥4 Pembroli-
zumabl 5 3 H MG IT E a2 i & - IR 97
I TNBC Y TR 421, ORR426.4%",
MWKEYNOTE-355Mf 5% 14 Pembrolizumabk
HAIT AT — I A TNBC B 17 30F
Lt BT R R, fEPD-LIHMEH &
JECPS=10/y 3, SRS,
Pembrolizumab®k & 1L57 BEWS B 3 255 £ & o it
JEH A7 (progression-free survival, PFS) , H
W 952 5 1 TR BCAE T 1 KU B IR 3 5% ( HR=0.65,
95%CI: 0.49~0.86, P=0.0012) , 5 FHLITAYS5.6
JIAHEL, Pembrolizumablk& 1k J7 {3 PFS ik 5|
9.77 . fEPD-L1HMEHEIFCPS= 1B FHH,
Pembrolizumabik & 4b¥7 5 H4alifby7 i) H (. PFS /3
B k7.6 HF15.6H ( HR=0.74, 95%CI: 0.61~0.90,
P=0.0014) , 1T PEA KB B FE
0.00111, HAMras R R4 PFSE R LG i~
B AR BT 1A BRI AN [R] 25 LRI,
TNBC#lfT “ZHARY” | 5 AN AN E A .
PSR (immunomodulatory, IM ) | Ji Thi
% 5 AAY (luminal androgen receptor, LAR ) |
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B4E )R (Food and Drug Administration, FDA )
CL AL Atezolizumab Bk & 1 2 FI R A2 B H 3097
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T HISAFIR02-IMMUN O3 56 (1 35 2 M 4> b7 45
W R, DurvalumabXf FbAbS7 4EFFIG YT RIOS K
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ZHr 7, DurvalumabZERriay7 vl Dol s5: i A
TNBCHEH (21 Hvs. 141 ) s5PD-L1FHMEZL IR
BFE (26 Hvs. 121 ) by,

2: 1, PD-1/PD-L13HIFIZE M A TNBC . £ T
J&T —FRIGE . Hrf, BZNRYT . AREEK.
SRR A R . AT R T
Jar, IR, (H 2B ST HR R —2RiA T A
fEifti, ZERIBITEMARGEIEF AR ik,
WF5E P — B TR YT i 4%, I kPD-1/
PD-L 1B A Ak y 7 5 MGy Iy U A v
JEMIITNBCIAYT Y F2 E0F 5T 7 1) o

2 MEERAYIRITEEETNBC

i A A i A AR A LI I R AR R R L R
7. HRiiREEEERY. Pumis L a2y
FERIT I — 25, B s i A A=
J AR R i AR I Ak S T A A R G T
43 (tumor microenvironment, TME ) H4EH™.
FEIMAE IEH e, VEGF-VEGFRJZE R # L |
RV SSa=i0E SY=WE S SORTE =i DELE 7/ s 6]
BB 25 ) TN S BRI AI ) 57 ( tyrosine kinase
inhibitors, TKI) P2, FEFKEHHE EHTng25)
o, X PSERER AW 4 B BT VEGE Y DA B
HURHI VEGFR2K BT IS JE
2.1 DURBRHUIB G IR T A TNBC IR R

H i 05T % B TNBC £ 3% 8 FH D1 A% 84t
I AR, IR R 58 FR e A B2 o AR
H KK F5Z44&2 (human epithelial growth factor
receptor 2, HER2 ) FAPERBRII R E, P dE35s
SPBRITNBCE o AR I PRI M E2100
5. AVADOMFZE  MIRIBBON- 1/ 55 %,
Miles%5 g DL | =I0RF 58 -4 T T RGN S22
AT, IFERBIAITNBCH I T4 4, 45 R 42
AT A DA BAHT () ORRAS FA 4l Ak J7 i ORR 4%
=119%, PFSHER2.7J] (8.1)] vs. 5.4J1) , OSH:
FER1.38 (189 vs. 1751 ) (HER TS it2#
B DL w3 AR DA BT f/EORRFIPES
Y IE K R REFE L M OSIIER: , (HHAE 35 ORRAN
PFSHTLESCHAE M
2.2 BalifEr e B2 B A Ay TR YT I TNBCHY
Il RBIF S

B L JE s — Tl i e P58 4 1 45 5 VEGFR -2
MINATPESE G2 F 258, 5 HAB /N7y 5 TKIAH L
LA T A I A T Y A TR
(BRI R e B 2 T AR s SR o, FESofle s
PETNBCEF H, ARCEN10.7%, FhEH 5
( disease control rate, DCR ) “525%, H'{iiPFSH
3.3H, HHi0SH10.6 P Sl A Z i 50 45
WoR, MUBATNBC & 2 e e B2y ia )7 e A
% K13.64%, DCRM68.18%, H{iiPFSH3.6
A, HIRIF M mE . F RSN RE
ff (adverse event, AE ) =% 5VEGF{E 5l %A
S FET5R FH BT AR e BE A T U At T U
% ( Gemcitabine+Cisplatin, GP 5% ) J5J7 4%
K UL W5 % TNBCHE 5 I ORRFIDCR 435
60.9%7%187.0%, HiPFSH7.9HP, # %I
Jr& Y AT A B JE RS AT IR YT — 2 K L G L AR
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Py WAGESE, WA ER, 3561 (41.2%)
e TNBC 2 3 (1) v (3 PES Rl H 3 OS3A F5.2 1 il
11.47, AHILPR4ifbFPFSHIOSIA i & 1K
HAEZan #5222 N K2R — B B P T ff
AR JE Bk G 22 A2 24097 25 006 T e 3 3L AR R 1Y
I RIS, 455 /R B I TNBC I 41 /8 H 3 PFS
F4.3H . BREEH BAFUTURENFSE AU ERF A2 TG
BRCA /25 K548 i BITNBC Y BLIS I £ %23
B, 25 T RIEE e AinyT . IR A RAERY], TR
ITT AHEH, BTy Je P22 3%, ORRiA26.1%
(95%CI: 10.2%~48.4% ) , {H=3%AAEK 4K
B LU RS R, BT e ZE R TNBC
HA RIFMIra, nfUEK BHOS, MKAEZL
SRy AT FI AT i Az 9

DL UK Bt BT 2 Je A A 3R R e I A8 A ol
YTER I TNBC TGS rh4 it TR r s, MY
PR, Rtk HABRAIRIT AR £
I T 5T

3 PD-U/PD-L1HNHIFI S ME £ KA MEX &8 TT
i HITNBC
3.1 BRERIT I BLEHE

SRR HLUMAE AR, g i R S
fe, T | A S A R 2 VEGF By
Fik . L EMVEGE R & 2 /0 P Fh A [a] i L]
V5 R ARG R S ikl . (1) 3N VEGF B
FEATV T 2 I B PE TR A A i i . G5 AU )
RECY; (2) VEGFAI IR 2 bR 41 s i) st At i
(52, M TTRELAS TAHML A5 Ak, 1055 T40 A
B SR 5 (3) WKV VEGF i
G S5 00 T 200 L ) S5 B RIS B, B G TR Y PR T AN
(regulatory cells, Tregs ) . a4 Ut (30 il P4 241 g
( myeloid-derived suppressor cells, MDSCs ) FIfi¢
JIbTE A M2 A i A 6 B A D ( tumor-associated
macrophages, TAMs ) P77V, (4) VEGF{E#k I
B, TG R MIEIKE R, N RE
TME P AR FMpHAE, 24 178 S 0 A 42 B itk
G AN USR], MR VEGFAL AT
PAVE I 48 R AL, 38T DAL S CD8 Ttk
E°% 41 i g V2 i) - 184 5 B 8 14 s 59T Y. Iz
PD-1/PD-L Uil 75 AT U B SO0 TAAE . F i
y-T#E (interferon-y, IFN-y) B3, FEMIE
M R AL, A ST I A= 259 B A8,
v FsF 184 568 200 1oy T 40 B A 3200 B A A g™ . it
AJ UL, PD-1/PD-L 15 B A B L4 A= iU 25 )

AT LUE —ANIE SOt EOARBG A, X9 S5 g iy
TNBC/N U R 5% 25 5 5 7R I R) 5 VEGFR2 BH Iy
A R R 1 2 2 MR A, R IECDS'T
A0 B EE 11 (osteopontin, OPN ) 0 OPN
B I 175 S IR At 7 A B AL AR K I F-B (trans-
forming growth factor-B, TGF-B) , #Ei b JH 6
Y EPD-1/FIE . Al KM @ T = B
= 27 Bt 0 — U 5 A AU B 37 T VEGFA = 3
ik HUPD-1HUAR I A M 245 1 LA s /N BB RS, HL
GERFEW], fEVEGFARRIE . A AR U 4R
Jigeg b, e PR S 9 BT 25 JE $ S BH T VEGFA/
VEGFR-2{5 i@ #%, A 5k I PD-1/PD-L1BH KT
JE R 2y, FEA ORI R R
I K HT AT 4R BT, PD-1/PD-L 18K &
Bl A A 25 AE TNBC HAT BRI RVE R
3.2 PD-1/PD-L 1Ml )55 He 45 A= 25 W 7E G
HITNBCHIII RIS

20194 ASCO T AN e M il 77 K 5 VEGFRA
I AIRFSE 25 R TNBC IR T 158 1 S
AR B LR AR AN 22 B R BE AR IR T, XI5
HEZABNTFRE, % T Camrelizumablf A Bl
JRIRIF M TNBCHYS AL, I8 AL A B Bk
BT R BB TETNBC,  FEMLAH M54
220304 ( Camrelizumab 200 mg4s: ¥ J& — YR+ bfy
BJe250 mghFK—ik, di~14) Fja ke 2411040
( Camrelizumab 200 mg%s: 9 & — YR+ if 25 JE 250
mghiK—IK, d1~7) o EWFIT ISR B R
BRI ORRAA3.3%, TN FE B B4 25 41 R g
FIORR., %2245 25 40 Fl ] #4525 2H Y DCR 43 51
63.3%F140.0% . JZELLLS 25 2H FIR]A 4R 25 240 L PFS
Ar5R3.7H (95%CI: 2.0~6.4) F11.9° (95%CI:
1.8~3.7) . TEHEZLLANA T, RFIZEf# (par-
tial response, PR ) i Z 1 PFS 83 H (95%CI:
5.9~K5F ) , FHELEETRSE (stable disease, SD )
1Bt (progressive disease, PD ) / JoikiFAL
HHIHRAIPFS 2.0 (95%CL: 1.7~3.0) BEEK .
I W AERLE R AR AL 40 ( Aspartate
aminotransferase, AST ) i AR Z [ ( Alanine
aminotransferase, ALT ) J}& (73.3% ) Fl T2 %3
AR (63.3%) o HELL 252 Ml ak 2 25 2 031
A26.7%F120.0%H) 5 K =3HAE, BAKE
AT HCISE T A . TEES ST, m
o3 U R BRI I T L 1L ( tumor infiltrating
lymphocyte, TIL ) (>10% ) 5% 5 JORRFIZEL:
fIPFSHI K ( PE4M5140.029, 0.054) . i%WF5E
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F AT INALST 25 () PD- 130 30 B 45 e 1 455 A
WHYT I TNBC R ORR IS 2 /5 T LA A iR IE 1)
PD-1/PD-L 1] 57 sl BT 5 Jé #2597 1 i ORR
[ ;= Camrelizumablk & B i J& 76 I TNBC
T R R AFBIRTT RO AT R 2 ek
M HATNBCEE IR HE £ . 20194:SABCS
IWIOG9917B NEWBEATHI 5T % Il 34T T 45
2, BT FINIvolumablik & 48 42 5 1 D1 A5
PL—LRIAIT I TNBC K 52 1& (hormone re-
ceptor, HR ) PHPEZLARIE, —HEKGHORRIA %
75.4%, DCRIAF|96.4%, )4 B T B iR)T
KA VEGFRIMEIFI ML, WA Hrii s, Kl
TNBCi32%, ORRik59%, PFSik8.15, ]
X F A TNBC 3 1] LA [R A 36 97 B T I
B2 . RRE RS B — 98 A 780151 6 1]
TNBC 3 1 A KAEA B AL IRF TR (SRR T
BARFVLEE A S ) |, X BT e +PD-1
B+ AE LR vs. B L2 E+PD-1 vs.
R SRR PR v, 2 4
TR A M I TNBCIR YT SR 108 L . Th Rk
2R 2 27 B2 B T i3 22 e T J2 () Camrelizumab
KA BT 45 JE B e A R A 97 5 R e B METNBC
PIFERC. 29t FIEERED T bWk K% B
AR AERR AL,

FRWFEZES], PD-1/PD-L1P I 544t i
G R YE T B TNBC YT 3 i 2 . A
FEUERE [ AL, RSP SO TR, BRI T
BEEIRIT AR, XOET A 25 FEAR 2557
i, W TEEIRITIAE,

3.3 Jerp X PD-1/PD-L 1] 51 5 4 i A8 AE k2l
VIR RYT B TNBCHIAE

WF 58 B B iR Y7 M G AERL G I 57 . Ik
B N WEEE . IHAbEREYE . R R
PELOEEENE L OBEEMESES, HATIAN, TEAE)
AT HET . RIS iR > B Gy T
>PD-1HIFI>PD-L 1415 IMpassion1306/5%
KO, SPEB A T S B alifb 7 240 & i DL
AERRL, Rk g s . v e i i
W TR R A2 A L S RN B ML . PR ZH 3B 42K
AERA R N48.7%M42.2%, It HAikaik
SR KB RAEY . BF ST BT M A AL R 259
B WAENFHEI® . S . FREGGIE. &
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