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"Evidence suggests that some of the novel variants, for example, the
B.1.1.7 variant, are more contagious and more likely to infect children
compared to the nonvariant virus [9]. Although COVID-19 vaccines are
generally expected to be effective against these novel variants, differential
susceptibility across age groups may affect optimal vaccine allocation.
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Proposal/organization  Ethical principles

Goals

Prioritization

US National * Maximum benefits
Academies of * Equal concern
Sciences, Engi * Mitigation of health ineq-
neering, and uities
Medicine [31] * Procedural principles of

fairness, transparency,
and evidence-based

Johns Hopkins Center ¢ Promote the common
for Health Security  good
[32] * Treat people fairly and
promote equity
* Promote legitimacy, trust,
and sense of ownership
in a pluralistic society

US Centers for Disease ¢ Maximize benefits and
Control and Preven-  minimize harms
tion interim guide- < Mitigate health inequities
lines, December 22, e« Promote justice
2020 [33] * Promote transparency

UK Joint Committee None stated
on Vaccination and

Immunisation [34]

* Reduce severe morbidity, mor-
tality, and negative societal
impact due to the transmission
of SARS-CoV-2

* Decrease death and serious dis-
ease as much as possible

« Preserve functioning of society

* Reduce the extra burden the
disease is having on people
already facing disparities

e Increase the chance for
everyone to enjoy health and
well-being

* Main goal: prevent COVID-19
mortality and protect health
and social care staff and sys-
tems

 Secondary goal: protect those
at increased risk of hospitaliza-
tion and exposure and maintain
resilience in essential public

services

Phase 1a (5% of the population): high-risk health workers and first re-
sponders

Phase 1b (10% of the population): people of all ages with comorbid
and underlying conditions that put them at significantly higher risk;
older adults living in congregate or overcrowded settings

Phase 2 (30%—-35% of the population): K—12 teachers, school staff,
and childcare workers; critical workers in high-risk settings (e.g.,
food-processing facilities); all older adults; individuals of all ages
with health conditions that put them at moderately higher risk of se-
vere COVID-19 disease; people in homeless shelters, group homes
for individuals for disabilities, and correctional facilities, and the
staff working in those settings

Phase 3 (40%-45% of the population): young adults and children;
workers in industries and occupations important to the functioning of
society and at increased risk of exposure

Phase 4: everyone else

Within each specified population group (e.g., “all older adults” or
“critical workers in high-risk settings”), a vulnerability index, such
as the Centers for Disease Control (CDC).CDC’ s Social Vulnerabil-
ity Index, should be used to identify and prioritize geographic areas
that have attributes that are associated with increased vulnerability to
severe COVID-19 outcomes.

Tier 1: individuals at greatest risk of severe illness and death and
their caregivers; people essential to sustaining the ongoing COV-
ID-19 response; individuals most essential to maintaining core soci-
etal functions

Tier 2: people at elevated risk of infection; individuals essential to
broader health provision and to maintaining other essential services;
individuals with least access to healthcare

Phase 1a: healthcare personnel and residents of long-term facilities
Phase 1b: frontline essential workers and adults 75+

Phase lc: adults with high-risk medical conditions; adults 65+; other
essential workers

(1)Residents in a care home for older adults and their caretakers

(2) All those 80 years of age and over and frontline health and social
care workers

(3)All those 75 years of age and over

(4)All those 70 years of age and over and clinically extremely vulner-
able individuals

(5) All those 65 years of age and over

(6) All individuals aged 16 years to 64 years with underlying health
conditions that put them at higher risk of serious disease and mortali-
ty

(7) All those 60 years of age and over

(8)All those 55 years of age and over

(9)All those 50 years of age and over
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Proposal/organization  Ethical principles Goals

Prioritization

World Health Organi- None stated
zation (WHO) COV-
ID-19 Vaccine Glob-
al Access Facility
(COVAX) guidelines
[35]

ID-19 mortality

WHO Strategic Adviso-
ry Group of Experts

* Enhance well-being
 Equal respect

on Immunization ¢ Global and national equity
Values Framework ¢ Reciprocity

[36] * Legitimacy

motion of human well-being

* Protect public health and min- (1)Each country gets doses in proportion to its population, at the
imize societal and economic same rate (until every country has vaccinated 20% of the population).
impacts by reducing COV- (2)After the first 20% is vaccinated, allocation is based on country

need.

(3)The first 3% of doses goes to frontline workers in health and social
care settings.

(4)The first 20% must cover high-risk adults (elderly, adults with comor-
bidities).

* Contribute significantly to the High risk of severe disease and death; high risk of being infected;

equitable protection and pro- high transmission risk; vulnerable groups at risk of disproportionate

burden; those who bear significant additional risks and burdens of
COVID-19 to safeguard the welfare of others (e.g., health workers
and essential workers)

COVAX is an initiative coordinated by the WHO, Gavi, the Vaccine Alliance, and the Coalition for Epidemic Preparedness Innovations to support the re-
search, development, and manufacturing of COVID-19 vaccine candidates and to promote the fair distribution of vaccines among participating countries.
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" The basic reproductive number for COVID-19 (i.e., in a fully suscep-
tible population in the absence of any intervention) is reported to fall in
the range of 2.0 to 3.0 [46]. For the purpose of our baseline analysis, we
assumed that the reproductive number during the vaccine rollout was 1.8,
reflecting mild forms of social and physical distancing.
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" The basic reproductive number for COVID-19 (i.e., in a fully suscep-
tible population in the absence of any intervention) is reported to fall in
the range of 2.0 to 3.0 [46]. For the purpose of our baseline analysis, we
assumed that the reproductive number during the vaccine rollout was 1.8,
reflecting mild forms of social and physical distancing.
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Because the vaccine does not affect the risk of infection in this scenario,
the impact on the number of cases is minimal and stems from the difference
in the number of individuals that are alive (i.e., the more individuals that are
still alive, the lower the probability of encountering an infectious person for
any given contact rate and number of infections in the population, see Appen-
dix A Fig. S2).
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"If a hypothetical vaccine that was effective at preventing transmission but
was ineffective at preventing death existed (i.e., if vaccinated individuals could
be infected and experience severe health outcomes as much as unvaccinated
individuals but were less infectious than unvaccinated individuals), prioritiz-
ing essential workers would lead to the largest number of avoided deaths.
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Slow delivery of vaccine doses
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"Note that in our framework, varying the reproductive number is equivalent

to varying the (average) susceptibility rate, with contact rates kept constant.
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"Another issue is whether the vaccine allocation strategy is affected by
the number of doses required per individual (i.e., single-dose vs two-dose
vaccines). Logistical barriers and hesitancy issues are increased with multi-
dose vaccines, which may delay distribution and the resulting reduction in
infections (e.g., the decision by the UK to postpone the administration of the
second dose of the BioNTech-Pfizer and AstraZeneca-University-of-Oxford
vaccines, thereby vaccinating a larger group with one dose rather than a
smaller group with two doses [56]).
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