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[ Abstract ] With the development of medical technology, tumor vaccines as a novel precise immunotherapy ap-
proach have gradually received attention in clinical applications. Against the backdrop of the global corona virus disease 2019
(COVID-19) outbreak, vaccine technology has further advanced. Depending on the types of antigens, tumor vaccines can be
divided into whole-cell vaccines, peptide vaccines, messenger ribonucleic acid (mnRNA) vaccines, recombinant virus vaccines,
etc. Although some tumor vaccines have been marketed and achieved certain therapeutic effects, the results of tumor vaccines
in clinical trials have been unsatisfactory in the past period. With the maturation of next-generation sequencing (NGS) tech-
nology and the continuous development of bioinformatics, dynamic monitoring of the entire process of tumor subpopulation
development has become a reality, which has laid a solid foundation for personalized, neoantigen-centered therapeutic tumor
vaccines. This article reviews the recent developments of tumor vaccines of different types, starts with lung cancer and sum-

marizes the achievements of tumor vaccines in clinical applications, and provides an outlook for the future development of

antigen-centered tumor vaccines.
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® 1 IESFELRMMEEXBRREMMERZEEIRKRIRE &UERIE: Clinicaltrials.gov)

Tab 1 Representative clinical trials of cancer vaccines related to lung cancer published in the past 5 years (data resource: Clinicaltrials.gov)

Trial ID Phase Interventional  Vaccine type Participant group/Arm Enrollment Masking Condition
model
NCT01935154 Phasell Parallel Peptide Vx-001 vaccine/Placebo 221 Quadruple NSCLC
assignment vaccine
NCT028977655% Phase Ib Single group Peptide NEO-PV-01+Nivolumab+ 34 Open lable Solid tumor
assignment vaccine Adjuvant
NCT01433172831 Phase Il Parallel DCvaccine Dose gradient 73 Openlable  Lungadenocarcinoma
assignment vaccine+Vaccine/Vaccine
with chemotactic factor
NCT0295655163! Phase | Single group DCvaccine Cell therapy (DC vaccine) 20 Open lable NSCLC
assignment
NCT0092331234  Phasel /Il Single group mRNA Vaccine 46 Open lable NSCLC
assignment vaccine
NCT028409945 Phase | Parallel Viral vector Vaccine+Pembrolizumab/ 24 Open lable Advanced malignant
assignment vaccine Nivolumab solid tumor
NCT021409965¢ Phase | Single group Viral vector Vaccine 24 Open lable  Recurrent or metastatic
assignment vaccine solid tumor
NCT02669719:8 Phase Il Parallel DCVaccine Pemetrexed-+Carboplatin 70 Open lable NSCLC
assignment +dendritic cells/None
NCT01789099%%  Phasel/Il Single group Peptide Vaccine+granulocyte 18 Open lable NSCLC
assignment vaccine macrophage-colony
stimulating factor (GM-CSF)
NCT021228614" Phasel| Single group DCvaccine Vaccine 47 Open lable  Solid tumor expressed
assignment NY-ESO-1
NCT012193484s! Phasel| Single group Peptide IDO peptide vaccination 14 Open lable NSCLC
assignment vaccine
NCT033808710 Phase | Single group Peptide NEO-PV-01/adjuvant+ 38 Open lable NSCLC
assignment vaccine Pembrolizumab+
chemotherapy
NCT028084165" Phase | Single group DCvaccine Personalized cellular 10 Openlable  Solid tumor with brain
assignment vaccine metastases
NCT008280095% Phase Il Single group Peptide Chemoradiation+ 70 Open lable NSNSCLC
assignment vaccine Bevacizumab+Tecemotide
NCT0061740953! Phasell Factorial DCvaccine Second line 69 Open lable SCLC
assignment chemotherapy+Standard of
care/Vaccine/Vaccine and
all-trans-retinoic acid
NCT0430024454 Phase Il Parallel Telomerase Ipilimumab and 118 Open lable Malignant
assignment vaccine Nivolumab+Vaccine/None mesothelioma

NSCLC: non-small cell lung cancer; NSNSCLC: non-squamous non-small cell lung cancer; SCLC: small cell lung cancer.
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o, ZET XU AE X AT T7229%, AU H (hazard ratio, HR)
40.78, 95%E {5 [X[] (confidence interval, C1) S50.61-0.98
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