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We read with great interest work by Bartsch and
colleagues, who used a computational model of the
United States population to explore the impact of a
universal pan-coronavirus vaccine. This work is highly
impactful because the authors demonstrated that such
a vaccine could offer significant reductions in infec-
tion, hospitalisation and death, as well as economic
costs.'

We note that whilst this study does consider the effect
of vaccines on protection against infection, the model used
did not consider the effect of vaccines on reducing trans-
mission, because this occurs once they are infected and may
be independent of exposure, infection or severe disease as
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shown in Fig. 1. Transmission is also directly related to the
quantity of virus someone emits, a variable that is rarely
studied in the SARS-CoV-2 literature compared to other
variables such as age, gender and comorbidities, which are
related to exposure, infection and disease severity.
Current SARS-CoV-2 vaccines have little effect on
transmission compared to severe disease.’ However,
there are many reasons why the risk of transmission
from an infected individual should be considered within
vaccine modelling studies. First, it should be a key
outcome for vaccine effectiveness. A stockpiled vaccine
that directly cuts the chain of transmission would be
more effective at preventing an emerging coronavirus
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Fig. 1: A compartmental diagram indicating key outcomes for COVID-19. Factors relating to each outcome are outlined outside the dark
boxes, in the same colour as the outcome. Vaccination primarily has an effect on infection and severe disease (outlined in blue), but not on
exposure (outlined in red) or transmission (outlined in green, with quantity of live virus emitted in bold because it is the most important
variable in relation to transmission).
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from becoming a pandemic compared to one that is
focused on mitigating severe disease. Second, the like-
lihood of transmission is not necessarily proportional to
disease severity; those who are most infectious could be
asymptomatic or pauci-symptomatic at the time of a
transmission event, when they are unaware that they are
infected and thus most likely to infect others.’ Third, the
COVID-19 pandemic has shown us that highly infec-
tious individuals can cause disproportionate morbidity
and mortality in environments with vulnerable people,
such as nursing homes and hospitals.*

Demonstrating the benefits of a pan-coronavirus
vaccine that can reduce transmission by reducing the
infectiousness of the host is of considerable public
health importance. Making a vaccine that can reduce
viral emissions would require significant time, re-
sources and perhaps administration directly into the
upper respiratory tract, rather than the intramuscular
route.” However, successful development and stock-
piling of such a vaccine could be major breakthrough
for not only SARS-CoV-2, but also for future corona-
virus pandemics. We would be greatly interested to see
the effects of a vaccine that could reduce transmission
within the model of this paper by decreasing
viral emissions from an infected host; such a model

would justify even more the development of a
pan-coronavirus vaccine as well as the specific inves-
tigation of transmission as a clinical outcome in future
vaccine development.
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