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[ Abstract ] Lung cancer has the highest incidence rate and mortality in China, even in the world, and non-small cell
lung cancer (NSCLC) accounts for about 85%. The growth and metastasis of tumor depend on the generation of blood vessels,
and anti-angiogenic therapy is playing an increasingly important role, however, no significant improvement was observed in
the underwent anti-angiogenic agents used for patients alone. In recent years, the application of immune checkpoint inhibitor
(ICI) has significantly improved the prognosis of some lung cancer patients, however, the objective response rate of patients
receiving ICI alone is low. While anti-angiogenic agents and ICI both regulate the tumor immune microenvironment and have
a potential synergistic mechanism, showing a bright prospect in the combined application of anti-tumor therapy. In this review,

we focused on the research and application of anti-angiogenic agents in combination with ICI in advanced non-small cell lung

cancer.
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5% (NCT02443324) [INSCLCBAF 31 A 2 T 264516 1A
NSCLCHEFH, —4R 45 T8 55 S btk & A A 2R ST ih
ITo BRI, BARORRIA2.3%, BT R (disease

biii24.8 NG EARIBS, B L2MWRI, 5320 iR
PD-L1fH 5 AFFPD-LURFR A AT RO, B TC
B BT IR S A TR BR BT 5 B e AR 2R B Y =k
X SR80, (HJVDERF G R T4 A BB A S e iR
STEA R
2.3 ZH N F I = R B I 5 (tyrosine kinase
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B A3 B GRS s TEMA TR BRSBTS AT A SRRl T
HE&RE e, X TFPRANEINSCLCEE YT &Y, 134
A BB R xS RN ORR K £69.2%, DCRAY
92.3%, M2 Pk R 4T, 5 —ForMpLIEIE BT EZE ST,
WS A DR A A AT
2.3.2 EHFRIKAICT AR RILE M2 8 s b g
BN FTRIK A ICHAYT MINSCLC 1, —WC T
A FRHUERGS Z P B AR IINSCLC—ZIRYT AT AL
2 4R TIAFSE (NCT03628521) 57, 40 A 224515 1]
NSCLC, #4550 W oR A SR Z AR T T 2 P 3
RAF, >3Z MR A R SO S5 & A2 %6 031.8% , ORR
H}977.3%, DCRFE100%, FT B HILLRT I PD-L1&£ A
FpIE 2225 171477 (tumor mutation burden, TMB) AT 2H
3T, BRI RIR BRI A A A B — BT SOk
tho BAREIRE BT I PES M AL, (R T BRI
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2.3.3 PR R B A ICT —IRIIRTSY (NCT04239443) B3¢
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R LA L3697 O 2 00 80k Bege 4k o FE9 LB T Ak g Al
i RNSCLCAZ i # 1, ORRM30.8%, DCR482.4%, H{if
PESHS.9MH, MAFOSKILE, 732 50Hr i /R fEbTMB-
high B PSR 2] T B AF I RTT 20 20204 R iR
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NSCLCHIIIIIERAFSE (NCT04203485) IE7EITR, 752
AR B PRI — LRI T R

2.4 Al P A 2SR A ICTYIG R 5T 12 i1 22,
2 MEICFEClinical Trail 3k (https://www.clinicaltrials.

2 MEE MBI S R&EIATT R HANSCLCH IR RIXIE

gov) I AR B (Buk20214F2H2H) .
3 IURSHkE

H i 76 T J& (9 BT 1 48 2E B 24 P 8K B TC LR T B 10
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Tab 2 Clinical trials of anti-angiogenic agents combined with immunotherapy in advanced NSCLC

(IMpower151)

Second line or beyond

Bev+Placebo+ PacC/PemC

NCT03647956 Bev+Atezo+PemC
NCT04042558 Bev+Atezo+PemC
Atezo+PemC
NCT04245085 Bev+Atezo+PacC
(ABC-lung) Bev+Atezo+Pem
NCT04426825 Bev+Atezo
NCT04099836 Bev+Atezo
NCT03991403 Bev+Atezo+PacC
Pem+Cis/Car
NCT04213170 Bev+Sinti
NCT03971474 Ram+Pembro
Ram/Pem/Doc/Gem
NCT04120454 Ram+Pembro
NCT04340882 Ram+Pembro+Doc
NCT03689855 Ram+Atezo
NCT02572687 Ram+Durva

Stage IV EGFR-mutant NSCLC after failure of EGFR-TKIs

Stage llIb/IV non-squamous NSCLC with progression-
enhancing mutations following targeted therapies

Stage llIb/lllc/IV EGFR-mutant NSCLC with acquired resistance

Stage llIb/IV EGFR-mutant non-squamous NSCLC after failure
of EGFR-TKIs

Stage IV EGFR-mutant NSCLC after failure of Osimertinib

Stage llIb/IV non-squamous NSCLC with EGFR mutation or ALK
translocation after failure of TKls

Stage IV driving gene-negative NSCLC with asymptomatic
brain metastases

Stage IV NSCLC previously treated with ICI

Stage IV EGFR-mutant NSCLC after failure of EGFR-TKIs

Stage IV NSCLC progressed on platinum-doublet and PD-1/
PD-L1 blockade

Stage IV NSCLC previously treated with ICI
Stage llIb/IV NSCLC previously treated with systemic therapy

Jobooon

www.lungca.org

Clinical trial Treatment Patient Design
mAbs targeting VEGF-VEGFR combined with ICI
Firstline
NCT02039674 Bev+Pembro+PacC Stage llIb/1V NSCLC Phase 1/2, randomized
NCT01454102 Bev+Nivo Stage llIb/1V NSCLC Phase 1, randomized
NCT02574078 Bev+Nivo Stage IV NSCLC Phase 1/2, randomized
NCT02366143 Bev+Atezo+PacC Stage IV chemotherapy-naive non-squamous NSCLC Phase 3, randomized
(Impower 150) Atezo+PacC
Bev+PacC
NCT03836066 Bev+Atezo Stage llIb/IV high-intermediate TMB selected non-squamous Phase 2, single group
NSCLC

NCT03713944 Bev+Atezo+PemC Stage IV non-squamous NSCLC Phase 2, single group
NCT04194203 Bev+Atezo+PacC/PemC Stage IV Chemotherapy-naive non-squamous NSCLC Phase 3, randomized,

double-blind

Phase 2, single group

Phase 2, randomized

Phase 2, randomized

Phase 2, single group

Phase 2, single group

Phase 3, randomized

Phase 2, single group

Phase 2, randomized

Phase 2, single group
Phase 2, single group

Phase 2, single group

Phase 1,
non-randomized
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Tab 2 Clinical trials of anti-angiogenic agents combined with immunotherapy in advanced NSCLC (continued)

* 201 »

Clinical trial Treatment Patient Design
Unlimited
NCT02681549 Bev+Pembro Stage IV NSCLC with untreated brain metastases Phase 2, single group
NCT03786692 Bev+Atezo+PemC Stage IV non-squamous NSCLC with sensitizing EGFR mutation Phase 2, randomized
Bev+PemC and never smoked
NCT02443324 Ram+Pembro Stage llIb/IV NSCLC Phase 1, non-

Small molecule TKI combined with ICI

Firstline
NCT04164745
NCT03628521

NCT03829319

NCT03829332

NCT03516981

Second line or beyond

NCT04165330

NCT03765775

NCT04316351
NCT04239443

NCT03377023

NCT04046614

NCT03976375

NCT02501096

Recombinant human endostatin combined with ICI
NCT04063449

NCT04303130

Anlo+Pembro
Anlo+Sinti
Anlo+Erlo

Anlo+ PemC/GemC

Lenva+Pembro+Pem+Pla
Placebo+Pembro+Pem+Pla

Lenva+Pembro
Placebo+Pembro

Lenva+Pembro
MK-1308+Pembro
MK-4280+Pembro

Anlo+Nivo

Anlo+Sinti

Anlo+Tripa+Pem

Apa+Camre
Camre
PacC/PemC

Ninte+Nivo+Ipi

Ninte+Nivo

Lenva+Pembro
Lenva
Doc

Lenva+Pembro

Endo+Sinti+PemC

Endo+Camre

Stage IV PD-L1 positive treatment-naive NSCLC
Stage IV NSCLC

Stage IV non-squamous NSCLC

Stage IV PD-L1 positive treatment-naive NSCLC

Stage IV NSCLC

Stage llIb/IV NSCLC after at least one prior line of standard
therapy

Stage IV NSCLC received first-generation EGFR-TKIs resistance
along with T790M negative

Stage Illb/IV T790M positive NSCLC after Osimertinib resistance
Stage IV NSCLC

Stage IV NSCLC

Stage IV NSCLC of adenocarcinoma histology after one or two
previous lines of systemic therapy

Stage IV NSCLC after platinum doublet chemotherapy and
immunotherapy

Stage IV NSCLC after treatment with approved therapies

Stage IV non-squamous NSCLC With negative driving gene
Stage IV squamous NSCLC

randomized

Phase 2, single group

Phase 1, non-
randomized

Phase 3, randomized,
double-blind

Phase 3, randomized,
double-blind

Phase 2, randomized

Phase 1/2a, single
group
Phase 2, single group

Phase 2, single group
Phase 2, single group

Phase 1/2,
non-randomized

Phase 1/2, single group
Phase 3, randomized
Phase 1b/2,

single group

Not applicable
Phase 2, single group

mAbs: monoclonal antibodies; VEGF: vascular endothelial growth factor; VEGFR:vascular endothelial growth factor receptor; Bev: bevacizumab;

Ram: ramucirumab; Anlo: anlotinib; Apa: apatinib; Ninte: nintedanib; Lenva: lenvatinib; Endo: endostar; Pembro: pembrolizumab; Nivo:

nivolumab; Durva: durvalumab; Sinti: sintilimab; Tripa: tripalimab; Camre: camrelizumab; Ipi: ipilimumab; Pac: paclitaxel; Pem: pemetrexed;

Doc: docetaxel; Gem: gemcitabine; PacC: paclitaxel plus carboplatin; PemC: pemetrexed plus carboplatin; GemC: gemcitabine plus carboplatin;

Cis/Car: Cisplatin or Carboplatin; Pla: Platinum; EGFR: epidermal growth factor receptor; ALK: anaplastic lymphoma kinase; TKI: tyrosine kinase

inhibitor; PD-1: programmed cell death 1; TMB: tumor mutation burden; ICl: immune checkpoint inhibitor.
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