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The novel coronavirus, SARS-CoV-2, has led to 
an unprecedented international health crisis. The 
implementation of a vaccine is essential to accel-
erate herd immunity, enabling lockdown meas-
ures to be relaxed and socioeconomic activity to 
safely resume whilst limiting the case fatality rate. 
A concerted global effort has led to over 150 vac-
cines currently under development. However, it is 
apparent that oral administration has been mark-
edly under addressed as a potentially effective 
immunological strategy.

Research has now revealed a high expression of the 
SARS-CoV-2 receptor, ACE2, and the serine pro-
tease for virus spike protein priming, TMPRSS2,  
in absorptive enterocytes of the ileum and colon.1 
This highlights a non-canonical route of host inva-
sion for SARS-CoV-2, and a potential site at which 
artificial immune induction through an oral vac-
cine could be protective.

Oral immunisation is a viable strategy that has 
been implemented successfully in preventing res-
piratory illness.2 For example, the live oral 
enteric-coated adenovirus type 4 and type 7 vac-
cines, approved for use in US military personnel 
17–50 years of age, have been shown to be safe 
and highly effective in reducing disease burden in 
numerous clinical trials.3 These vaccines cause an 
asymptomatic infection of the gut and subse-
quently generate mucosal immunity to protect 
against future respiratory illness.4 More recently, 
an orally administered influenza vaccine has pro-
gressed successfully through phase II clinical tri-
als, highlighting the promising potential and 
ongoing active development of oral vaccines for 
respiratory disease.5

Several benefits may be attained through employ-
ing an oral approach. Evidence suggests that the 

mucosal route may allow more potent induction 
of humoral (antibody-mediated) and cellular 
immune responses, priming the body to respond 
effectively to respiratory challenges.6 In addition, 
as documented with the oral polio and rotavirus 
vaccines, the possibility of faecal shedding of oral 
vaccines may accelerate herd immunity through 
oro-faecal transmission in close contacts, particu-
larly in the developing world.7,8

Oral vaccines may also be manufactured more 
simply, highlighting the scalability of this 
approach.2 The ease of oral inoculation also 
removes the requirement for trained healthcare 
professionals to be present to administer the 
vaccine, minimising cross-infection risk at 
healthcare centres, whilst potentially maximis-
ing uptake and compliance. This may signifi-
cantly expand practical options for vaccine 
distribution, particularly in resource-limited 
settings that are worst affected, given that other 
preventive measures, such as social distancing, 
may be harder to implement.9 In addition, ther-
mally stable oral formulations in the past have 
been independent of a temperature-controlled 
supply chain, potentially further simplifying dis-
tribution logistics by eliminating a significant 
contributor of cost in vaccine distribution pro-
grammes.10 It is possible that oral vaccines may 
be effective as a complementary approach, pref-
erentially employed in resource-limited, popu-
lation-dense settings.

Taken together, the development of a successful 
oral formulation may offer relative advantages 
concerning safety, efficacy, compliance, ease of 
manufacturing and administration. These fac-
tors are essential to consider when developing 
globally scalable immunisation strategies against 
SARS-CoV-2.

COVID-19: should oral vaccination strategies 
be given more consideration?
Aman Mehan* , Ashwin Venkatesh* and Milind Girish*

Keywords: coronavirus, pandemics, respiratory tract, vaccine

Correspondence to:  
Aman Mehan  
School of Clinical 
Medicine, University of 
Cambridge, Cambridge 
CB2 0SP, UK 
ahm41@cam.ac.uk

Ashwin Venkatesh  
Milind Girish  
School of Clinical 
Medicine, University of 
Cambridge, Cambridge, 
UK

*All authors contributed 
equally.

946503 TAV0010.1177/2515135520946503Therapeutic Advances in Vaccines and ImmunotherapyA Mehan, A Venkatesh et al.
research-article20202020

Letter to the Editor

https://journals.sagepub.com/home/tav
https://uk.sagepub.com/en-gb/journals-permissions
https://uk.sagepub.com/en-gb/journals-permissions
mailto:ahm41@cam.ac.uk


Therapeutic Advances in Vaccines and Immunotherapy 8

2 journals.sagepub.com/home/tav

Conflict of interest statement
The authors declare that there is no conflict of 
interest.

Funding
The authors received no financial support for the 
research, authorship, and/or publication of this 
article.

ORCID iD
Aman Mehan  https://orcid.org/0000-0002- 
4878-5367

References
 1. Zhang H, Kang Z, Gong H, et al. Digestive 

system is a potential route of COVID-19: an 
analysis of single-cell coexpression pattern of 
key proteins in viral entry process. Gut 2020; 69: 
1010–1018.

 2. Ramirez JE, Sharpe LA and Peppas NA. Current 
state and challenges in developing oral vaccines. 
Adv Drug Deliv Rev 2017; 114: 116–131.

 3. Choudhry A, Mathena J, Albano JD, et al. 
Safety evaluation of adenovirus type 4 and type 
7 vaccine live, oral in military recruits. Vaccine 
2016; 34: 4558–4564.

 4. Chen S and Tian X. Vaccine development for 
human mastadenovirus. J Thorac Dis 2018; 
10(Suppl. 19): S2280–S2294.

 5. Liebowitz D, Gottlieb K, Kolhatkar NS, et al. 
Efficacy, immunogenicity, and safety of an oral 
influenza vaccine: a placebo-controlled and 
active-controlled phase 2 human challenge study. 
Lancet Infect Dis 2020; 20: 435–444.

 6. Goffin E, Javaux J, Destexhe E, et al. Oral vaccination 
with replication-competent adenovirus in mice 
reveals dissemination of the viral vaccine beyond the 
gastrointestinal tract. J Virol 2019; 93(13): e00237–19.

 7. Li JS, Cao B, Gao HC, et al. Faecal shedding 
of rotavirus vaccine in Chinese children after 
vaccination with Lanzhou lamb rotavirus vaccine. 
Sci Rep 2018; 8: 1–7.

 8. Bandyopadhyay AS, Garon J, Seib K, et al. Polio 
vaccination: past, present and future. Future 
Microbiol 2015; 10: 791–808.

 9. Gibson L and Rush D. Novel coronavirus in 
Cape Town informal settlements: feasibility of 
using informal dwelling outlines to identify high 
risk areas for COVID-19 transmission from a 
social distancing perspective. JMIR Public Health 
Surveill 2020; 6: e18844.

 10. Isanaka S, Guindo O, Langendorf C, et al. Efficacy 
of a low-cost, heat-stable oral rotavirus vaccine in 
Niger. N Engl J Med 2017; 376: 1121–1130.

Visit SAGE journals online 
journals.sagepub.com/
home/tav

SAGE journals

https://journals.sagepub.com/home/tav
https://orcid.org/0000-0002-4878-5367
https://orcid.org/0000-0002-4878-5367
https://journals.sagepub.com/home/tav
https://journals.sagepub.com/home/tav



