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Abstracts: Breast cancer, as the first common malignant tumor in women, seriously affects the quality of life of female patients.
Vascular endothelial growth factor (VEGF) has been identified as the key factor to induce tumor angiogenesis. At present, there are
many anti-VEGF-targeted drugs for the treatment of breast cancer. On the other hand, the emergence of immunotherapy is a major
breakthrough in the treatment of malignant tumors. Anti-angiogenesis drugs and immunotherapy are a reasonable choice in treatment
of breast cancer. This article summarized the research progress of anti-VEGF-targeted drugs combined with immune checkpoint
inhibitors, tumor vaccines, therapeutic antibodies in the treatment of breast cancer.

Key words: anti-VEGF-targeted drug; immune checkpoint inhibitor; tumor vaccine; therapeutic antibody; breast cancer; vascular

endothelial growth factor

FUBRREAE N V2 — W IR R, R MR R R R 1, BN ERAERR T2
Wi e BB AR R . fEREE 7 TAEYISEBI R K (VEGFR) A EES &, N3 TiE Sk, i
RS AEAL IR YT LR, > FRERZGYIE Y BB A e A i R 2 2 T AR R 2B 22 v 1
EER—FAFHIZGY), HEEERMG. #hxritkor  BEEE, OFEEA— B0 TR A M A R 2P 1
IR, FEIRYT FUBRRE IR TP I OB L 220 JT R H AT U 2 I T 2L iR T I 9T VEGF
Mt SN ERAEKE T (VEGE) e NiES BLRZYEEARFE R ETIA. /T VEGF IR

ks HER: 2024-07-31

EEWB: VWIARHEITRIBE (2023YFS0473)

TEE N BEER (1998—), 53, WWJIrg7R N, BEIW, fid:, FZNEHORIRALIRSRT mIIEARRT S . E-mail: 574582597@qq.com
“BIEEE: DX (1976—), T, WA, TAEEN, it E5ME RSN T 18 FIIG R 7. E-mail: 443713587@qq.com



« 2712+ ZE39BE10H 20244 F 10

AR E bl

Drugs & Clinic Vol. 39 No.10 October 2024

P PRGN (VEGFR-TKD . DURER S HiME A —
AL S VEGFR 456 M ARG EdiA, 5
VEGF 46 T 56 4 3 5 2 Ak g5 A, BT
N FHE S TR, s A AR, ik
P A KA H 1. TURER BB 2 A PRI
SRR H Rt m AU B ot R AR AR AR
TERFE MG, CHIE A ERR A T E =
LRIRTT I LA AR A 7] 3-5) o 1 Sl R i ) o SRR
AR VEGFR /NrFHE R 2454, Al i i) o
DAY B2 44 1% 254 5 R AT 0 ) o 989 L A 161,
ZRAYWRIIEE JE . BB AE AR 2 RIS
JE IR BT B R 13 R RN B R =R, 252 4k wT
5, AR FLRE R IR TR T,
FaJB T2 1 IR SV R VA T I B R R . WAL
H ORI VEGF AMYAE 32 ) ML 55 T 1 Th) 15 B A
F s I RE B 2 B ) R 4% TR oA 35 H 2 24 P 1
TEAEFRIA . PR R S I S s A A AR
W R =5 2 PSS @A AR, iS5
M BIGSE . 1SS AR EEN12, bz, FLIR
Jet I TR PO B AT 3 5 1) S Ik 4 B AN L A
R T SRR R R, BRE B HUBTAE IS 2 5
TP T IEAE BT R FL R VR TT 7 AR — Tl
HRLIERE . ANSCRELE T P VEGF $R1R 28BS
PR s I (ICD PR . 18I PUATE
FLIRIE VR YT R T R
1 #1 VEGF #[E#4HE4& ICI

ICI 7£ H Rl IE a2 va 7 B 70 b BUAS S i 1 dk
J&, HOUFSAEIRYT 2P N F0miE 77 T S 1 R Bt
KA BRI, ICT BG4I st T H -1
(PD-1) #ifil57. FEFHE4uEst & A-fiik 1 (PD-
LI #l5. 4ifusete T WMEgIMCE A 4
(CTLA-4) #5755, EEEM A MnEHER (FDA)
HEHER S S EIRTT I ICT, WAL BT, gt Al e
BpT. MR BR R PTE AN IR -
1.1 #1 VEGF $E[aZ48k & PD1/PD-L1 H]Hl5

PD-1 /& CD28 FJRIII 7, W] 1E 2 Fhibk 2t
#iE; PD-L1 2 —FIAEEEA. PD-1 {fEA T
S e 75 P (1 B R T R, T RLIEGS S PD-LI B4
A, REIE T g0ipES, FRIRMEL RN CD8?
T A3 AE A1k, JF ELATBEAS T 40 r3s 5 Al
RESLATERH, RASETMBRKFET, A
YU FRAL T B B s gL 21415, VEGF 25
bR A B b 2 P e AR R, EIR T DL E

AN CD8T T 4RI, /> CD8™ T 4f i i
JR IR0, VEGF A2 M f PR 5% P S e i i) =
TR, 8RR IR B — R FI G2 0 B B
Vi) 22 SR BN ) P e e g2s o R1 b i 6 A SR 92 36
TE AR AR I AR, R R AT,

Pt VEGF $L[ 25484 PD1/PD-L1 $i5J7
FIEAME IR P HOER 2, PR AR
KAEBEE R A R G g% 2 M i 1) S AR AL
FERG 7 I IT IR R T BCE N2 2, TS AR
W8, Allen U &L, P VEGFR2 F1$t PD-
L1 HiRAA 5 3 I A R i ik ) 7= A
RSB AN B TR T R PR AT, S
JAAIMIAE IR o Zhang ZEROK 1 WUAHSRAE b, AT
T 3k R T AR AR B I R e g 5, R
T PD-L1 il 74~ 55 R Bk S u e & Pkl e & Je 1)
Ul s A AR I 2 A, TR RERFIBRERST (200
mg/2 &) INEEEJE (500 mg/d) FIRIGLLH, &
BRI E A RIS, HH 8 AR,
PRI HIRIE R 62.1%, HAKIETHEERE—DML
WRBEVRIT TR . 76 1 TighalR G e A& DK
RIS ARG YT HER-2 [F P 7% 1t 7L e
BEM T, 2. BEHIF, 70%0 & H
DT BB, 98% (1 a3 SLI T e tfil, BoR
HEZRYTR JEHRA M2 at:, B
BT R A AR A KR 732 44-2 (HER-2)
PP L B T — MR A A& PR R EAN 1
T EH OSSR IR 97 7 ZE 96 97 W 1 — B 14k LR (1 F 9T
FOREL, DARIGFIERAPT (3 mgkg, FRlkifER:, 2
FERO BREBIHE JE (250 mg/ik, po, 1 /A, H
2528 d 5, BEOTENL PD-1 253Gy, WRE
s B A e TR KT, RIS A, oA
PERT 452,

EF HAr 5T, 75 PD1/PD-L1 #7154t
VEGF #E[a1Y5 97 AH 45 G Be B = 254 I e e
MK BHWSAERR, HZKAE T ENNH2ZE 2
PR R sgma, QnFLIRES 00T or AL RIS AL
JBF N RPOIRFSTE . ARRAF T8 B IR B AU AN
Ak, T HARFLIRE VG YT 7 AR S & B S 5K
W, S FLRRE AL RS HEVRTT o
1.2 #1 VEGF $E[@ 25478k & CTLA-4 H]H5

CTLA-4 NPk ABE SR, "R
Jee ey A b 0, T HG P YRR RO AR S T A SRR
IR, —H 5 CTLA-4 54, Hifid] T 40pi



E390RE108 2024410 4 DS EET Y3

Drugs & Clinic

Vol. 39 No.10 October 2024 2713 -

BoE . BN, CTLA-4 RIKFEE 5@
FIE CTLA-4 AE g e AL P 200 B PR 658 1oy e P i 1
FHE, HfuHE CD8/CD4* T ZHf. ™51 T 4R
(Tregs). NK 40l EMEAHMIAER3T,  Jifed 4 A PR H
AR ERZRIRRE, B B ) SRR B T
B, BT IR PR ) E g, U VEGF
A2, BT T AUMSEERIRIE . s I A A
JRg ke o hAh, IR I S R R AR I T
FLER I B IEAH G . B4R 5 S50 MW TR A 110 45
A IR HER, X2 FEUMEHEA SRR .
T 3 o g A R A 1) IR A A B 2 BB Tregs B HE
PG A1) 40 M S5 S A A B I S 4 . (R, i
B RS CTLA-4 70 AT D50 fifed kR 152
eFURH 5% G 35 20 B PRI T AR,k B3 iR AR K
(1) B e,

HHT, 1ZECG T RIABIEF2) 2 Ax Ve 3 2
RO FPE. B B/ N0 B Ao S5 o
I8 (1 PRATE 78 FR A DAIE S, T 0 TV 77 7L s e A
HRAE . TE 1 T 4 5 5 AR 2 R 2 e e i w0 BT 3
1T RAPULAR YT (—Fh5 CTLA-4 456 15
BEHUAR) BRARACERE (—Fha] LI VEGF 42 5%
(2549 1897 E0HE = PP 1t LR TE N 1) 2 o e e
AEEE W LB, 2GR EA RIFMin 2
PE, R H SR R T 52T IS T A AE
5 PD1/PD-L1 #5555t VEGF $ER1EI7 1B AR
WA TR, EIE AR 5 22 = B L e I PR 1R 5 o
I CABSHIE .

2 #1 VEGF $EEZHELE MR E

iR 92 i 2 — P A PR IR YT 7 3, AT LA
TEHUA G L R S8, A 25 b 53 R0 ] e 8 4 i ) 2
KAELRS, MM 5 BE L iE B R SR AN 8. 3R
97 W 92 TR DA B TR A i B R S A I
(P AT v, A4S B S0 A 6 28k b R R i 1)
U R4 TE T T 400, SEmEeE T 4008, filk %
BN . H RTIRR S TR Y7 IR O 7, W]
KT BEOOIRGE M 1 SRR AR
BRI T A0,

2.1 #i VEGF $EEZ54IEL & WS MpRR &

IR E BRI L5t A0, 7E4n
o RIEEEAE . VEGF 1 NS T s 58
#% LA PD-1 HyZRIA, s SR 2B,
M0 T 40 M P3S4 38 . Bt VEGF $E [ 254
AT RE R IR T VA A G R . 78 1 TR

PRARES A, BIF 70 25 i B0 PR e g 470 J5 92 i 1) vl DA S
EPem ICL BT RLCT, mAE e SRt Fe . RILZ
VNG T AN P B . B SR R
P B B T 2. Lin 25800 50 & BULE B A
FRZGPNBRA ICT 697 /N Pt Fiide 7 2050 22 (A 1 450
N, RN R, BRE T RRIE T ERm UM
JAEF, IR ARFR I B b, s R E et
Tanyi 55 9V A #E 2 W SR 48 B % B 07 1 1 i R
R, Wz A DARER BRI T MR I 80, ]
IR BT HRE EH, F IR 2L )
ZEA T REAERN, BRI E KRR
AAER . TR ARG AT, 1 TER =Bk
FLIE I RIS o, R DUAER B ] B A i 3
WAL E %, FF RN 3% CD4" T, CD8" T 4l
DA KB SOIR ML (IR , 31X Rt — 5 IE R S IR 2
Jf9% P 6 G T VEGF #8171 259 (A 80 9 A B R
Sk T LRI e PR YVA T B AT R PR,
2.2 i1 VEGF $EAYB & ABRSES

TR R — R e i 5 B EHRE 1 A
RETE IR 4 23 b R 0 1) 8 K el [ 85 VIR
BEPE T 2 — PR FH 98 B (10045 1 R A ) e 2B K 1)
ST o VARG BE A T T LA B R AR A A 1 A=
K, AT LLE 3 KRG IR B, nmk
IR LA S B 3 RE R U S RN, A 3]
O] b 2B K ) B B, 1 SRS 7T MR B A 1
A= BRI AR B R s VEGF SR VAR 2 A 45 5
Tt 95 RV AE (MBI AR R, 15 S99 VEGF
HORIBLR, AT S R R A I R R (EASE
BRI, B TR IR A VR B T e Sk YRR
TEH AR AE £ SR e S4Bt VEGF 7 58 58 25 11
YRIT 2 A0 KT LR VA IR O EE A T I R NG
E, BHEZFARI T A5 AR TR AT &
H RS Y R R AR R 1 2 (HSV-1) JZ ik,
FLAEEE 4 B BN BRFL IR AR 2 058 Hh 3 T LR A8 e 1)
ORI IE 1 o 32 R IR AT IR 40 T 40
323, PD-L1. VEGF ZEAHIchr EM/K T 83 %
i, FRAR R E A B bR S Je N3, SR,
AR A AT I — P R EUE . R T
S B AR L I G VR T T BN S AR L
B REJTIE TR AR — BT .
3 #t VEGF $EEZHE&IRT R

T S E BT A BRI YR T PR PR T LA 2L
R A K BT R HReRE, 1T



<2714+ ZE39BE10H 20244 F 10

AR E bl

Drugs & Clinic Vol. 39 No.10 October 2024

DABEEEHT R 0N, i BB A BRI, WA
BT R e s s, [t R 1 s e 40,
B ST IR AL [ R T T AR N, KA 9T
PEPUA S P AR B2 P 4 52 21 [ N A1
FE W 2R
3.1 REBHEXBRERRE

BaBESUA TR R A U, s A
PEAIM R . HIMACHR R 200 it 25 P R A A st 1 75
W S 4 FH R AR R A I R T Th . SR AEIE SRR
1] VEGF Hiff5 HARG T Y e Ui %, 7RG
PR A58 A 4 T 5 %) B e R O U R
Kashyap 255515 314 CD40 i@h ik 5 Hi s 4
PP G, AT L, o R TR B
W CD8" T 4 it Ra i i, i R AR 0 I A A= ol
WL, (e3P R e OB o FET H T2 IR R
IHaE R EAUEW T PD-L1 B4 VEGE XUSEAIG)T
AL, H AT LS CFRER XS PD1 AT VEGF XU
HE R B OURE S DU, 2R T A AR
RSN EYD IS, BRI rh R B L —
EaL 7/l ORI, PR AR I Gl R RSP L CCE IR TN
REHEENHTIRK, EFHATE 2 ARk
TFRIX 4518,
3.2 MBS EE

[R5 e S B TR YT R PR, RBEHE AT R
PR E Gk, CJE T —RERIIR T ik,
FPurk 5 B A 5 M 00 4 B 25 55 BUBU VE TR B 259
g4, DMERSUARZIE A5 M 4n i s e B
BT A, ISR E 1A i . B
RPN AR B 2P ] DR B ik 25 5 & 5
3% R 75 R AN - Gilbert Z5B70 20K 28 #p (1
T iR 5244 o BRI HTAR ZIPEEY)D G DR ER R
PR T 40280 245 U0 B s, I REA BT
R ST e e o i M S 1411 b S b e e oY =11
87 Ik DUARBR B b B 24 1) B SR AR T AR L (RS
iR 35%, AL NFRSER] 9.7 N H, AL R
JeAEAEI 6.8 N HD, BRA T SR ILH I 256
JTRN. CEMMBIRER 56%, H7 [N 4L H] 10.4
ANH, PR EAAAE 10.6 NHD. BRILLAAH,
H Qu SEC814r =21 1 B Z AR P 14 . HER-2 PR
MIFER . RS TV B FL I B s i, BB
[K HER-2 $E [ 25907 A i 245 Pk, PR 23 =&
& (RC48) I VURERHL )5, 1% B EH WA LR
SHENE, SRR RS AL BB, N

RS T VR TT A SR AL TR . PR,
UK 254 5 G AE D E R IR R HE IR T IR 7T 4
R AR R PR 2 B A RS T VA B
&, FEIUNE A RITIEAE — R PUA IR A
ERBRERIT TR, I BF IR 2 ML
BT FBL
4 ZH5E

VEGF X2 7L e 87 A8 58 T2 B 1) 4 4 1A
%, RdbEmmRA. KR, mHEdZMigrs
5 R oA BT 1) B el ) 2 R 4% . VEGF W] LB #2
2 5 IR TR 855 v 22 ol 92 240 i 1) A T 0 ) B0
5 HZ ARG m R EA RN KE . SESUT
¥o MbAh, TEMIERRIA IR ST, 2R
BEEME. R TR L VEGF TEiZAEE T
WIEER, H5ZME SEBAHEER, Wit
M Z 5. HAET, W 2IEK R CAKAE
TR U A A BT S BT VR S S R R IR YT A
BRI A B, JUFR A SSPUINLAE AE BT VA AN S s
R s IR A T RS TYEP M, A
BERHB N F TR IR V6T - SR, EWRATEEE
PR, Wit — A5 VEGF 5 o5 2 1Al
KFR, FIREZRAMEE s M@ KE2H0R
7T IERZA R TG ARG B, 22 b
FVRYT o H 2 M A Fedt— D 0r Al FIR, e
ZI RN AIE. 5HAZECS T R IR
T . B N IR G S RN BN, Bt
VEGF FE[a1G Y7 6 ey 7 i SR LI R PR
BT R ILTERR K7 /7.

FBEFR HAGEAFAREEF SN R

SE

[1] de Heer E C, Jalving M, Harris A L. HIFs, angiogenesis,
and metabolism: Elusive enemies in breast cancer [J]. Clin
Invest, 2020, 130: 5074-5087.

[2] Al Kawas H, Saaid I, Jank P, et al. How VEGF-A and its
splice variants affect breast cancer development - clinical
implications [J]. Cell Oncol (Dordr), 2022,45(2): 227-239.

[3] Brufsky A, Valero V, Tiangco B, et al. Second-line
bevacizumab-containing therapy in patients with triple-
negative breast cancer: Subgroup analysis of the RIBBON-
2 trial [J]. Breast Cancer Res Treat, 2012, 133(3): 1067-
1075.

[4] Miles D W, Chan A, Dirix LY, et al. Phase III study of
bevacizumab plus docetaxel compared with placebo plus

docetaxel for the first-line treatment of human epidermal



FEI0EEI0H 2024FE10H

AR b A

Drugs & Clinic

Vol. 39 No.10 October 2024 2715 -

(5]

(6]

[7]

(8]

4]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

growth factor receptor 2-negative metastatic breast cancer
[J]. J Clin Oncol, 2010, 28(20): 3239-3247.

Cameron D, Brown J, Dent R, ef al. Adjuvant bevacizumab-
containing therapy
(BEATRICE): Primary results of a randomised, phase 3
trial [J]. Lancet Oncol, 2013, 14(10): 933-942.

Zafrakas M, Papasozomenou P, Emmanouilides C.

in triple-negative breast cancer

Sorafenib in breast cancer treatment: A systematic review
and overview of clinical trials [J]. World J Clin Oncol,
2016, 7(4): 331-336.

Wang H, Su W, Lowe S, ef al. Association of apatinib and
breast cancer: A systematic review and meta-analysis [J].
Surg Oncol, 2022, 44: 101818.

Varnier R, Puszkiel A, Tod M, et al. Clinical results of the
EVESOR trial, A multiparameter phase I trial of everolimus
and sorafenib combination in solid tumors [J]. Cancer
Chemother Pharmacol, 2023, 91(5): 361-373.

Morikawa A, Grkovski M, Patil S, et al. A phase I trial of
sorafenib with whole brain radiotherapy (WBRT) in breast
cancer patients with brain metastases and a correlative
study of FLT-PET brain imaging [J]. Breast Cancer Res
Treat, 2021, 188(2): 415-425.

Chou W C, Rampanelli E, Li X, et al. Impact of
intracellular innate immune receptors on immunometabolism
[1]. Cell Mol Immunol, 2022, 19(3): 337-351.

Zhang J, Xu J, Dong Y, et al. Down-regulation of HIF-1a
inhibits the proliferation, migration, and invasion of gastric
cancer by inhibiting PI3K/AKT pathway and VEGF
expression [J]. Biosci Rep, 2018, 38(6): BSR20180741.
He H, Wang X, Chen J, ef al. High-mobility group box 1
(HMGB1) promotes angiogenesis and tumor migration by
regulating hypoxia-inducible factor 1 (HIF-1a) expression
via the phosphatidylinositol 3-kinase (PI3K)/AKT signaling
pathway in breast cancer cells [J]. Med Sci Monit, 2019,
25:2352-2360.

Makuku R, Khalili N, Razi S, et al. Current and future
perspectives of PD-1/PDL-1 blockade in
immunotherapy [J]. J Immunol Res, 2021: 6661406.

Ai L, Xu A, XuJ. Roles of PD-1/PD-L1 pathway: Signaling,
cancer, and beyond [J]. Adv Exp Med Biol, 2020, 1248: 33-
59.

Gaynor N, Crown J, Collins D M. Immune checkpoint

cancer

inhibitors: Key trials and an emerging role in breast cancer
[J]. Semin Cancer Biol, 2022, 79: 44-57.

Patel S A, Nilsson M B, Le X, ef al. Molecular mechanisms
and future implications of VEGF/VEGFR in cancer
therapy [J]. Clin Cancer Res, 2023, 29(1): 30-39.

Hack S P, Zhu A X, Wang Y. Augmenting anticancer

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

immunity through combined targeting of angiogenic and
PD-1/PD-L1 pathways: Challenges and opportunities [J].
Front Immunol, 2020, 11: 598877.

Garcia J, Hurwitz H I, Sandler A B, et al. Bevacizumab
(Avastin®) in cancer treatment: A review of 15 years of
clinical experience and future outlook [J]. Cancer Treat
Rev, 2020, 86: 102017.

Allen E, Jabouille A, Rivera L B, et al. Combined
antiangiogenic and anti-PD-L1 therapy stimulates tumor
immunity through HEV formation [J]. Sci Transl Med,
2017, 9(385): eaak9679.

Zhang Q, Shao B, Tong Z, et al. A phase Ib study of
camrelizumab in combination with apatinib and fuzuloparib
in patients with recurrent or metastatic triple-negative
breast cancer [J]. BMC Med, 2022, 20(1): 321.

Ozaki Y, Tsurutani J, Mukohara T, et al. Safety and
efficacy of nivolumab plus bevacizumab, paclitaxel for
HER2-negative metastatic breast cancer: Primary results
and biomarker data from a phase 2 trial (WJOG9917B) [J].
Eur J Cancer, 2022, 171: 193-202.

HRHLE, SKEATS, R A PD-1 BR AP E AL O IR
97 IR 300 = BA A2 L R PR 8OO R B e e Dh RE L R
TiJE A RSS2 [J]. 98 R Ak &, 2022,
37(10): 1701-1705.

Navarrete-Bernal M G C, Cervantes-Badillo M G,
Martinez-Herrera J F, et al. Biological landscape of triple
negative breast cancers expressing CTLA-4 [J]. Front
Oncol, 2020, 10: 1206.

Dong Y, Wong J S L, Sugimura R, ef al. Recent advances
and future prospects in immune checkpoint (ICI)-based
combination therapy for advanced HCC [J]. Cancers
(Basel), 2021, 13(8): 1949.

Sakamuri D, Glitza I C, Cuellar S L B, et al. Phase I dose-
escalation study of anti-CTLA-4 antibody ipilimumab and
lenalidomide in patients with advanced cancers [J]. Mol
Cancer Ther, 2018, 17(3): 671-676.

Morse M A, Gwin Il W R, Mitchell D A. Vaccine
therapies for cancer: Then and now [J]. Target Oncol,
2021, 16(2): 121-152.

Chen J S, Hsieh Y C, Chou C H, ef al. Chidamide plus
tyrosine kinase inhibitor remodel the tumor immune
microenvironment and reduce tumor progression when
combined with immune checkpoint inhibitor in Naive and
anti-PD-1 resistant CT26-bearing mice [J]. Int J Mol Sci,
2022,23(18): 10677.

Lin X, Tang S, Guo Y, et al. Personalized neoantigen
vaccine enhances the therapeutic efficacy of bevacizumab

and anti-PD-1 antibody in advanced non-small cell lung



* 2716 ¢

H39EBFE10H 202410 H

AR E bl

Drugs & Clinic Vol. 39 No.10 October 2024

[29]

(30]

[31]

(32]

(33]

cancer [J]. Cancer Immunol Immunother, 2024, 73(2): 26.
Tanyi J L, Bobisse S, Ophir E, ef al. Personalized cancer
vaccine effectively mobilizes antitumor T cell immunity in
ovarian cancer [J]. Sci Transl Med, 2018, 10(436):
€aao5931.

Boucher Y, Kumar A S, Posada J] M, et al. Bevacizumab
improves tumor infiltration of mature dendritic cells and
effector T-cells in triple-negative breast cancer patients [J].
NPJ Precis Oncol, 2021, 5(1): 62.

Russell S J, Peng K W, Bell J C. Oncolytic virotherapy [J].
Nat Biotechnol, 2012, 30(7): 658-670.

Grueso E, Sanchez-Martinez C, Calvo-Lopez T, et al.
Antiangiogenic vascular endothelial growth factor-
blocking peptides displayed on the capsid of an infectious
oncolytic parvovirus: Assembly and immune interactions
[J]. J Virol, 2019, 93(19): €00798-19.

Nabi R, Musarrat F, Menk P, et al. The oncolytic herpes
simplex virus type-1 (HSV-1) vaccine strain VC2 causes
intratumor infiltration of functionally active T cells and
inhibition of tumor metastasis and pro-tumor genes VEGF
and PDL1 expression in the 4T1/Balb/c mouse model of

stage four breast cancer [J]. Front Mol Biosci, 2023, 10:

[34]

[35]

[36]

[37]

[38]

1199068.

Shim H. Bispecific antibodies and antibody-drug conjugates
for cancer therapy: Technological considerations [J].
Biomolecules, 2020, 10(3): 360.

Kashyap A S, Schmittnaegel M, Rigamonti N, et al.
Optimized antiangiogenic reprogramming of the tumor
microenvironment potentiates CD40 immunotherapy [J].
Proc Natl Acad Sci U S A4, 2020, 117(1): 541-551.

Cui X, Jia H, Xin H, et al. A novel bispecific antibody
targeting PD-L1 and VEGF with combined anti-tumor
activities [J]. Front Immunol, 2021, 12: 778978.

Gilbert L, Oaknin A, Matulonis U A, et al. Safety and
efficacy of mirvetuximab soravtansine, a folate receptor
alpha (FRa)-targeting antibody-drug conjugate (ADC), in
combination with bevacizumab in patients with platinum-
resistant ovarian cancer [J]. Gynecol Oncol, 2023, 170:
241-247.

Qu F, Liu Q, Lu R, er al. Disitamab vedotin (RC48)
combined with bevacizumab for treatment of HR-
negative/HER2-positive metastatic breast cancer with
liver and brain involvement: A case report [J]. Front
Oncol, 2023, 13: 1245701.

[FriEmit MFE]



