Nasally delivered SARS-CoV2 vaccine shows future
promise

In The Lancet Respiratory Medicine, Fengcai Zhu and colleagues report the efficacy of a novel
mucosal vaccine, as 23-55% dependent on vaccination status, as measured by protection against
PCR-confirmed symptomatic SARS-CoV2 infection. The vaccine is a replication deficient HIN1
influenza virus vector carrying the RNA sequence for an ancestral SARS-CoV2 receptor-binding
domain (RBD) that was delivered by intranasal inhalation via an atomiser spray.

Conducting an efficacy trial two years after the start of the pandemic presents several challenges.
The numbers of previously exposed participants (either previously undiagnosed or asymptomatic
SARS-CoV2 infection) will be greater. The lateral flow antibody test used, will be of limited use due to
the reported reduced sensitivity for responses against newer SARS-CoV2 variants. Its sensitivity will
be further compromised by the natural waning of antibody response post-infection.

It is difficult to compare directly the efficacy of protection of this vaccine against the efficacy of
established intramuscular vaccines tested originally in naive individuals, not only because of a
change in serostatus of the target population, but also a change in circulating variant - in this case,
the predominant circulating variant was the more transmissible Omicron variant. Increased pre-
existing immunity to SARS-CoV2, either via viral exposure or vaccination, and insufficient trial size
will have contributed in tandem to the fact that there were insufficient numbers of severe SARS-
CoV2 infection to judge efficacy against severe disease.

The results of the trial failed to reach the pre-specified criterion for success (>30% efficacy against
symptomatic infection). However, the level of protection offered by this vaccine appears broadly
similar to the levels of protection afforded by intramuscular booster vaccination programmes, as
reported by population efficacy studies during the Omicron era (1). Within the context of a
population that has had greater exposure to SARS-CoV2 and with the majority of infections being
due to the Omicron variant, this suggests that this mucosal vaccine might be comparable in effect to
intramuscular booster vaccination.

This influenza virus vectored vaccine shares some similarities with another SARS-CoV2 mucosally
delivered vaccine in development - Ad5 nCoV, an aerosolised orally inhaled replication-deficient
adenovirus type-5 vectored vaccine encoding the SARS-CoV-2 spike protein (2-4). Both these vaccine
candidates are vectored by replication deficient viral backbones, but there are some notable
differences in design, delivery and immunogenicity. This influenza virus vectored vaccine uses the
sequence for RBD as the immunogen. The adenovirus mucosal vaccine, in comparison, along with
the most commonly used and successful intramuscular vaccines, use the sequence for whole spike
protein. There is also a difference in the mucosal delivery system. This influenza virus vectored
vaccine is administered to the nasal mucosa using an atomiser spray, whereas the adenovirus
vectored vaccine is delivered by aersolised inhalation, which presumably has more chance of
reaching the mucosa of the lower respiratory tract.

The immunological differences are perhaps even more dramatic (Zhu et al., 2022) . The aerosolised
adenovirus vaccine induces a robust systemic neutralising humoral and cellular response as well as a
significant mucosal secretory IgA response, although this mucosal response appears relatively short-
lived. In comparison, the influenza virus-vectored vaccine described in this edition of the Lancet
Respiratory Medicine has a much more modest rate of both seroconversion and ‘mucoconversion’ -
a concept that may need further refining as this field of mucosal vaccinology develops.



One may argue, that the measured immune response is irrelevant in the context of demonstrated
efficacy (albeit a relatively low level of efficacy with the caveats mentioned above). However, the
story may not be so straightforward for future pathogens. It is still unclear what immune mechanism
offers protection from severe SARS-CoV2 disease. Future mucosal vaccine candidates might offer
protection against symptomatic infection, but a potential concern is whether vaccines that produce
limited detectable systemic immune responses also provide protection against severe disease and
death. If protection against symptomatic disease wanes over time, is the vaccine recipient left open
to the possibility of severe illness once their immunity wanes to such a level that they can develop
clinical illness?

There is a lot of anticipation surrounding the development of mucosally delivered vaccines and their
potential impact. It is clear that intramuscular SARS-CoV2 vaccines can reduce transmission in the
short term (6) and it is an attractive thought that a vaccine delivered at the portal of infectious entry,
might have greater potential at transmission blocking. Currently, however, evidence for this is
lacking, and this study does not add significantly to the hope that mucosal vaccination might, in the
future, be better than intramuscular vaccination.

In the absence of clear protection against severe disease in a seronegative population, the results of
this trial need to be taken cautiously. There is precedent that a mucosally delivered vaccine, such as
the live-attenuated influenza vaccine can be just as efficacious as intramuscular vaccines at
preventing illness in children (7), but it is not clear that this benefit is realised across all age groups
(8). Mucosal vaccines might be a more acceptable needle-free alternative, especially to those who
are needle-phobic, and they have the potential to facilitate rapid deployment in a future pandemic
setting. However, ultimately, our understanding of mucosal immunity and how to augment it
through immunisation remains with many deficits and further work is required to better understand
the mucosal immune response both to infection and vaccination.
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