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As European countries prepare for the next seasonal SARS-CoV-2
wave, an increasing number of countries start their third round of
vaccinations. With the virus transitioning to endemicity, this might
not be the last one. In a recent modelling study, Li, Bjornstad and
Stenseth show that we might have to rethink how to approach such
upcoming campaigns [1].

When countries prepared their first emergency vaccination cam-
paigns, the question of whom to prioritize was soon settled in favour
of the vulnerable and elderly population. While it makes intuitive
sense to focus vaccination efforts on those that are most at risk, from
a modelling perspective, the situation is less clear. Virus transmission
is typically driven by younger and more contact-friendly population
groups. An average 30y old European has 80% more contacts per day
compared to the average 70y old individual [2], implying that vacci-
nating a 30y old individual can prevent 80% more infections too. As
people preferentially meet with people of similar age [3], this effect
further multiplies along infection chains, suggesting that less people
need to be vaccinated to reach a hypothetical threshold for popula-
tion immunity. Nevertheless, an influential modelling study con-
firmed that for a wide range of assumptions, the optimal age-based
strategy is prioritization of older people unless (i) vaccines would
block transmissions with a probability of more than 80%, (ii) the vac-
cine would have very low efficacy for people aged >60y, or (iii) vac-
cine supply would be limited to at most 25% of the population [4].

How do these assumptions hold up, now that we have more real-
world data on vaccine efficacy? Data from Israel suggests that people
above the age of 60y were three times more likely to be tested posi-
tive with a PCR test if they received their vaccinations more than
146 days ago compared to their peers vaccinated less than 146 days
ago [5]. Preliminary data from Singapore further reveals that hospi-
talized people with vaccine breakthrough infections showed a signifi-
cantly faster decline in viral RNA load compared to their
unvaccinated counterparts, suggesting that fully vaccinated yet
infected people might be substantially less likely to pass on the virus
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[6]. Even if these results may not immediately change an assessment
of the best allocation strategy for the initial rollout, the picture could
well change for upcoming campaigns.

Enter Li, Bjornstad and Stenseth [1]. They use a sophisticated epi-
demiological model to study whether future campaigns are more
effective in reducing overall infections and COVID-related mortality
when they prioritize by age or by potential for onward transmission.
Surprisingly the answer is not an “either—or”, but an “and”. A
switching strategy performed best in which an initial prioritization
by age is followed by a prioritization by transmissibility in the next
year followed again by a focus on older age groups in the year there-
after. Such an alternating strategy could lead to approximately 10%
fewer infections compared to other allocation schemes. The authors
explain this finding by their strategy, maximizing both the direct
and indirect benefits of age and transmissibility focussed vaccination
campaigns.

Before health authorities start to overthrow their vaccination
schedules, a few limitations of this study need to be discussed. First,
there is still much that we do not know about how the pandemic will
play out over the next couple of years. A recent expert consultation
[7] identified the main factors driving this uncertainty as the missing
long-term strategy of many European countries, vaccination cover-
age, constraints in organizing mass vaccinations, our ability to engi-
neer controls to reduce airborne transmission, as well as waning
immunity and the future evolution of SARS-CoV-2. These are a lot of
uncertainties and each one has the potential to invalidate some key
assumptions used by Li et al. An important caveat to consider in this
study is that their model is explicitly calibrated to Norway and the
authors do not study how their results might change in countries
with other demography, infection fatality rates, and public health
infrastructure.

The above limitations are accentuated by the fact that epidemio-
logical models are notorious for their sensitivity to input parameters.
During the pandemic, we have repeatedly observed predictions from
such models being off by orders of magnitude after only a few weeks.
The 10% reduction in infections could very well drown in statistical
noise. The authors are careful in describing their findings as specific
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scenarios with limited generalizability. This claim cannot be empha-
sized enough; readers should keep in mind that these scenarios come
with undefined levels of certainty.

Still, countries not only need to properly monitor the effectiveness
of their vaccination campaigns, but can gain a lot by thinking about
smart allocation strategies for upcoming campaigns. A focus on popu-
lation groups with an increased potential for onward transmission of
the virus could be a key ingredient of such campaigns if the models
are to be believed.
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