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Prioritizing COVID-19 vaccination by age
Marcia C. Castroa

 and Burton Singerb,1

On March 11, 2020, the World Health Organization
declared the spread of a novel coronavirus to be a
pandemic. Subsequently, and only 272 d afterward,
the Pfizer vaccine started to be applied in the United
Kingdom. Never before had a vaccine been devel-
oped in such a short time. Currently, four COVID-19
vaccines are approved for full use, and another eight
are in early or limited use (1). However, the supply of
vaccines is still inadequate to meet current needs. In
such a scenario, prioritization strategies are required,
ideally guided by ethical values (2). In many countries,
health care professionals were initially prioritized, fol-
lowed by different groups (depending on the country)
such as individuals with comorbidities associated with
a higher risk of COVID-19 mortality, elderly people
living in crowded settings, K-12 teachers and school
staff, people in homeless shelters, people in prisons,
and critical workers in high-risk setting (3). Some coun-
tries also include an age criteria for prioritization. This
raises questions regarding ages that should be prior-
itized to save the most lives and to maximize years of
life saved. Intuitively, one could imagine that vaccinat-
ing the elderly first saves the most lives, because they
have a higher risk of dying from COVID-19. However,
that would translate into fewer years of life saved be-
cause life expectancy at older ages is smaller. How-
ever, Goldstein et al. (4) provide mathematical proof
that prioritizing those at highest risk of dying from
COVID-19 would accomplish both goals.

We offer a few reflections. First, the pattern of the
age-specific COVID-19 mortality rate is similar to the
pattern of overall mortality in a population. There are
lower rates at younger ages and increasing rates after
midadult ages. Therefore, the sheer volume of lives
saved among the elderly, despite lower life expec-
tancy, adds to a large number of years of life saved,
in contrast to a very small number of potential lives to
be saved at younger ages (given very low mortality).

Goldstein et al. (4) show results for the United States,
Germany, and South Korea. Here, we use the same
approach to obtain estimates for Brazil and for Ama-
zonas state within it (Fig. 1A). This was one of the
states most heavily hit by COVID-19 in Brazil (5, 6).
Our results corroborate Goldstein et al. (4): Targeting
those aged 75 or more would save five times more
lives than would be saved by prioritizing those aged
40 to 44 y.

Second, the authors assume that vaccine efficacy
does not vary by age. A modeling approach that
examined vaccine prioritization strategies found that
targeting those aged 60 and older would reduce the
most deaths and years of life lost, but when vaccine
efficacy declined from 59 or 69 y onward, prioritizing
all adults or those aged 20 to 49 y would achieve
a larger reduction, albeit by a small margin (7). In
Fig. 1B, we use the prior example for Brazil but assume
an alternative and hypothetical vaccine efficacy that
varies by age (starting at age group 45 to 49, efficacy
is about 80% of the previous age group). The years
saved drops considerably (gray region in Fig. 1B), but
prioritizing the elderly would still maximize lives and
years of life saved.

Third, external factors may threaten the expected
beneficial outcomes of prioritizing the elderly in
COVID-19 vaccination campaigns, despite the demo-
graphic potential of maximizing lives and years of life
saved. One factor is the demographic profile of indi-
viduals who refuse to be vaccinated. A recent survey
done in the United States found age to be associated
with a lower willingness to receive a COVID-19 vaccina-
tion (8). Another factor is compliance with prioritization
strategies. In Brazil, the Congress recently approved a
proposal to impose penalties to those that find ways to
get a vaccine disrespecting the prioritization. The pro-
posal now awaits approval from the senate. The extent to
which such regulation prevents violations is debatable.
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Fig. 1. Age-specific mortality rates and years saved considering (A) a hypothetical vaccination (protective efficacy of 90%) against COVID-19 in
Brazil and in Amazonas state, and (B) an alternative scenario of vaccination against COVID-19 in Brazil with progressive declining efficacy
starting at 45 y of age.
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