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Abstract

break of novel coronavirus disease 2019 (COVID-19) in 2019,nasal mucosal immune vaccine, with its ability to

Respiratory mucosal immune system is the body's first line of defense against infection. Since the out-

induce cellular, humoral and mucosal triple immune responses, has become a research hotspot. This article focuses
on novel coronavirus, with an understanding of its structure and pathogenesis, a brief introduction to the immune
mechanism of nasal mucosa, a summary of the different types of nasal mucosal immune vaccines and their clini-
cal research, aiming to provide some theoretical reference for the development of new vaccines, and exploration
of the best methods and strategies to combat COVID-19.
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Figure 1 Structure of SARS-CoV-2 virus
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Figure 2 Mechanism of SARS-CoV-2 entering human cells
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Figure 3 Mechanism of NALT immune response after nasal vaccination
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Table 1 Clinical trials of a nasal mucosal immunization vaccine against COVID-19

Enroll-
Phase Vaccine Type Developer/manufacturer nrot Clinical trial No. Status
men
I Ad5-nCoV Ad-vectored vaccine  CanSino/Beijng Institute of Biotechnology 149 NCT04552366 Active,not recruiting

ChAdOxInCOV-19 Ad-vectored vaccine  University of Oxford 42 NCT04816019 Complete
BBV154 Ad-vectored vaccine  Bharat Biotech Intemational Limited 175 NCT04751682 Complete
SC-Ad6-1. Ad-vectored vaccine  Tetherex Pharmaceuticals Corporation 130 NCT04839042 Recruiting
AdCOVID Ad-vectored vaccine  Altimmune, Inc. 92 NCT04679909 Active,not recruiting
NDV-HXP-S NDV-vectored vaccine Sean Liu,Icahn School of Medicine at 35 NCT05181709 Recruiting

Mount Sinai
AVX/COVID-12-  NDV-vectored vaccine LaboratorioAvi-Mex. SA de CV. 91 NCT04871737 Complete

HEXAPRO
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( Continued )
Enroll-
Phase Vaccine Type Developer/manufacturer nrot Clinical trial No. Status
men
DeINS1-nCoV-RBD LAIV-vectored vaccine The University of Hong Kong 115 NCT04809389 Active,not recruiting
LAIV
DelNS1-2019- LAIV-vectored vaccine University of Hong Kong. Xia men Universi- 60 ChiCTR000037782 Complete
nCoV-RBD-OPT1 ty and Being Wantai Biological Pharmacy
CVXGA1 PIV5-vectored vaccine CyanVac LLC 80 NCT04954287 Recruiting
MV-014-212 RSV-vectored vaccine Meissa Vaccines,Inc. 130 NCT04798001 Recruiting

Razi CoV Pars Protein subunit vac-

cine

Gam-COVID-Vac

two-component com-

bined Ad-vector vac-

Razi Vaccine and Serum Research Institute 153 TRCT202012140497

Gamaleya Research Institute of Epidemiolo-

Complete
09N1

400 NCTO05248373

Not yet recruiting

gy and Microbiology,Health Ministry of the

cine Russian Federation
COVI-VAC Live attenuated vac-  Codagenix. Inc. 48 NCT04619628 Complete
cine
GLS-5310 DNA vaccine GeneOne Life Science,Inc. 69 NCT05182567 Active,not recruiting
Avacc 10 OMV vaccine Intravace B.V. 36 NCT05604690 Not yet recruiting
II BBVI54 Ad-vectored vaccine  Bharat Biotech Intemational Limited 608 NCT05639998 Complete
AVX/COVID-12 NDV-vectored vaccine LaboratorioAvi-Mex. SA de CV. 158 NCT05205746 Active,not recruiting

Razi CoV Pars Protein subunit vac-
cine
DelNS1-2019-
nCoV-RBD-OPT1
III BBV154

Razi CoV Pars

Ad-vectored vaccine

Protein subunit vac-

cine

DeINS1-2019-
nCoV-RBD-OPT1

Influenza Virus Vector N/A

Razi Vaccine and Serum Research Institute 500 TRCT202012140497

LAIV-vectored vaccine University of Hong Kong. Xia men Universi- 720 ChiCTR2000039715

ty and Being Wantai Biological Pharmacy

Bharat Biotech Intemational Limited

Complete

09N2

Complete

3160 NCT05522335

Active,not recruiting

Razi Vaccine and Serum Research Institute 41 128 1RC72021020605025 Complete

ON3
20 000 ChiCTR2100051391 Complete

Ad: Adenovirus; NDV: Newcastle disease virus; LAIV: live attenuated influenza virus; PIV: parainfluenza virus; RSV: respiratory syncytial virus;

OMYV: outermembrane vesicles; N/A: Not available. Data from https:/clinicaltrials. gov/,https://covid-19. cochrane. org/andhttps://trialsearch. who. int/
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