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Introduction

As countries prepare to implement their respective coronavirus disease 2019 (COVID-19)
vaccination programmes, the Strategic Advisory Group of Experts (SAGE) on Immunization of
the World Health Organization (WHO) is undertaking a three-step process to provide guidance
for overall programme strategy as well as vaccine-specific recommendations.
Step 1: A Values Framework. The WHO SAGE values framework for the allocation and
prioritization of COVID-19 vaccination (1), issued on 14 September 2020, outlines the
general principles, objectives and related (unranked) target groups for prioritization of
COVID-19 vaccines.
Step 2: Roadmap for prioritizing uses of Covid-19 vaccines (Prioritization Roadmap) (this
document). To support countries in planning, the Roadmap suggests public health
strategies and target priority groups for different levels of vaccine availability and
epidemiologic settings. The Roadmap will be updated, as necessary, to accommodate
the dynamic nature of the pandemic and evolving evidence about vaccine impact.
Step 3: Vaccine-specific recommendations. As market-authorized vaccines become
available, specific recommendations for the use of these vaccines will be issued. These
recommendations may be updated as additional evidence of effectiveness and safety
of market-authorized vaccines (as well as other interventions) becomes available, and
as epidemiologic and other contextual conditions evolve.

Rationale

Given the urgency and wide-ranging effects of the COVID-19 pandemic, SAGE has developed
an approach to help inform deliberation around the range of recommendations that may be
appropriate under different epidemiologic and vaccine supply conditions. The SAGE consensus
is that currently available evidence is too limited to allow any recommendations for use of any
specific vaccine against COVID-19 at this time (7 October 2020). This document should be
regarded as a Roadmap for planning purposes only.

This Roadmap builds on the WHO SAGE values framework for the allocation and prioritization
of COVID-19 vaccination. The Values Framework listed over 20 population subgroups that, if
vaccine use needed to be prioritized because of limited supply, would advance one or more of
its principles and objectives. The Values Framework did not rank the subgroups in any order.
Specific priority group recommendations for each vaccine product as it becomes authorized for
use will require the integration of these ethical principles detailed in the Values Framework
with evidence and information about: i) the status of the pandemic in the proposed
implementation area (that is, the epidemiologic setting in terms of the degree of ongoing
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) transmission and COVID-19
burden); ii) the amount and timing of vaccine supply and availability, respectively; iii) specific
product characteristics of the available vaccine(s); and iv) the benefit—risk assessment for the
different population subgroups at the time vaccination is being considered for deployment; as
well as other standard criteria used in developing SAGE recommendations (for example,
feasibility, acceptability and resource use). These factors, together with the Values Framework,
should guide the appropriate public health strategy for vaccine deployment of specific
vaccines.

To assist in developing recommendations for use of vaccines against COVID-19, SAGE proposes
a Prioritization Roadmap of COVID-19 vaccines that considers priority groups for vaccination



based on epidemiologic setting and vaccine supply scenarios. These use cases are also set in
the context of the overall public health strategy for each epidemiologic setting (Table 1).

This Roadmap is intended to serve as guidance on preparing for vaccine prioritization decisions
within countries. Although the Values Framework does include the principle of global equity,
this Roadmap does not directly address global allocation decisions. A COVAX Facility allocation
mechanism for countries participating in the COVAX Facility has been proposed (2). Fig. 1
shows how it aligns with this Roadmap and the Values Framework.

Fig. 1. Relationship between various WHO SAGE COVID-19 vaccine-related guidance
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Process of Roadmap development

The Roadmap builds on the population subgroups identified in the WHO SAGE values
framework for the allocation and prioritization of COVID-19 vaccination as significant for
advancing the Framework’s principles and objectives. After prioritization exercises by a
subgroup of the SAGE Working Group on COVID-19 Vaccines, a draft of the prioritization table
was developed and then critiqued by the full Working Group that includes the chairpersons of
all six Regional Immunization Technical Advisory Groups (RITAGS) as well several SAGE
members. The draft table was then revised and reviewed multiple times. A similar process was
used to develop the narrative sections of the Roadmap. Prioritization took account of emerging
modelling information exploring the effectiveness and optimal impact of different vaccination
strategies and best available epidemiologic information from academic literature as well as
various surveillance organizations. A penultimate round of review by multiple SAGE members
resulted in further substantive changes to the Framework, followed by a final review by the full
SAGE committee.

Guiding considerations

The following considerations guided the development of this Roadmap.
¢ This Roadmap must remain fully aligned with the WHO SAGE values framework for the
allocation and prioritization of COVID-19 vaccination that preceded it.




e To be useful in driving discussions at regional and national levels, the Roadmap needs
to be kept as straightforward and concise as possible.

e The Roadmap may be revisited through i) rolling review as new information becomes
available; and ii) ongoing dialogue with RITAGs and National Immunization Technical
Advisory Groups (NITAGs).

Key assumptions

e The Roadmap assumes any vaccine deployed is fully licensed and has met all the minimal
or critical criteria in WHO Target Product Profiles (TPP) for COVID-19 vaccines (3). Less
conclusive evidence on benefit—risk, as expected for an emergency-authorized product,
might lead to more restricted recommendations.

e The current degree of uncertainty regarding age-independent vaccine efficacy of any
specific vaccine was considered (for example, a scenario in which the vaccine is assumed
to have the same efficacy at all ages, and another scenario in which the vaccine is
assumed to have much lower efficacy in older adults). However, the Roadmap relies on
the underpinning assumption, supported by current modelling results, that, given the
many-fold higher mortality rate among older individuals (4, 5), even a vaccine with
relatively low efficacy in older adults would not significantly change the
recommendations for priority use cases in older populations (6-8). If however it were
determined that vaccine efficacy in older adults relative to other age groups were so low
that individual protection and public health impact became significantly suboptimal, the
individuals in older age groups in each scenario would likely be moved to a lower priority
use case.

e Similarly, it was assumed that there would not be substantive differences in vaccine
efficacy in subgroups (for example, people with comorbidities that increase the risk of
severe COVID-19 such as HIV-positive status).

e The Roadmap assumes that non-pharmaceutical interventions are in place to varying
degrees as vaccines are introduced and coverage expands. The Roadmap further
assumes that vaccine efficacy will not deteriorate if use of non-pharmaceutical
interventions is relaxed.

e Although a vaccine’s effect on reducing transmission is an important consideration in the
recommendations for use, direct evidence of impact on transmission will likely not be
available when the first vaccines are authorized for use. The Roadmap assumes that at
some point demonstrated evidence of vaccine effectiveness in reducing transmission will
be available, sufficient to justify prioritizing vaccination of some groups on the basis of
their role in transmission.

e The Roadmap does not account for variation in population seropositivity rates or
existing degree of protection within countries or communities which may have
already experienced a high degree of community transmission.

e Prioritization exercises undertaken for development of this Roadmap did not directly
take account of severe disease, as the risk of this will be closely correlated with the
risk of death. Similarly, long-term sequalae from SARS-CoV-2 infection have not been
taken into account as evidence on chronic morbidity is still emerging.

Epidemiologic setting scenarios

The epidemiologic setting scenarios used here take into consideration the relative benefits
and potential risks of vaccination. Moreover, the public health strategy for use of vaccines
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depends upon the burden of disease and on the local epidemiology, particularly the
incidence rate of infection in a setting at the time vaccination is being contemplated for
deployment. The three proposed broad epidemiologic settings are: (i) Community
Transmission, (ii) Sporadic Cases or Clusters of Cases, and (iii) No Cases (Table 1) (9).

Vaccine supply scenarios

As sufficient vaccine supply will not be immediately available to immunize all who could
benefit from vaccination, three scenarios of constrained vaccine supply were considered:
a Stage | scenario of very limited vaccine availability (ranging from 1-10% of each
country’s total population) for initial distribution; a Stage Il scenario as vaccine supply
increases but availability remains limited, (ranging from 11-20% of each country’s total
population); and a Stage Ill scenario as vaccine supply reaches moderate availability
(ranging from 21-50% of each country’s total population). How each of these three
vaccine supply scenarios could be considered in recommendations for use in priority
groups is illustrated in Table 1.

The Roadmap recognizes that many countries’ prioritization decisions will be tied, in part
or in whole, to vaccine distribution through the COVAX Facility. Stages | and Il in the
Roadmap correspond to the Phase 1 supply of up to 20% of each country’s population
detailed in the latest draft of the WHO Fair allocation mechanism for COVID-19 vaccines
through the COVAX Facility. The Roadmap’s Stage Ill scenario aligns with the Allocation
Framework’s Phase 2 supply of more than 20% population coverage (Annex 1).

Overall public health strategies by epidemiologic setting and vaccine
supply stage

SAGE recommends overall public health strategies, grounded in the Values Framework, for
each of the three epidemiologic scenarios (Table 1). The strategies accommodate the dynamic
nature of vaccine supply and epidemiologic conditions in each country.

Community Transmission setting: When vaccine supplies are severely constrained, what is
feasible to achieve with limited vaccine availability justifies an initial focus on direct reduction
of morbidity and mortality (Annex 2) and maintenance of most critical essential services, while
considering reciprocity towards groups that have been placed at disproportionate risks to
mitigate consequences of this pandemic (for example, front-line health workers). As vaccine
supplies increase, depending on the vaccine characteristics, the strategy expands to reduction
in transmission to further reduce disruption of social and economic functions. Special attention
is paid to functions that disproportionately impact children (see below) and to the reduction of
morbidity and mortality in disadvantaged groups, in keeping with the principles of the SAGE
Values Framework.

Sporadic Cases or Clusters of Cases setting: When vaccine supplies are severely constrained, the
initial focus on direct reduction of morbidity and mortality and maintenance of most critical
essential services, and reciprocity, remains. However, in contrast with the Community
Transmission epidemiologic setting, this initial focus is concentrated in locations with high
transmission or anticipated high transmission. In addition, some vaccine is allocated for
emergency reserve use for outbreak response or mitigation (for example, for localized
outbreaks). Special attention to reduction of morbidity and mortality of disadvantaged groups
in areas of high or anticipated high transmission is maintained. As vaccine supplies increase,
the strategy expands to substantially control transmission and further reduce disruption of
social and economic functions.



No Cases setting: This epidemiologic setting applies to countries that have managed to stop
transmission through non-pharmaceutical interventions and border controls. When vaccine
supplies are severely constrained, the initial focus is on prevention of community transmission
from importation of cases, and reciprocity to critical workers, particularly front-line health
workers. As vaccine supply increases, older adults, the highest risk group for severe disease
and death, are included to minimize harm should epidemic conditions change suddenly. Also,
as vaccine supply increases, the strategy expands to preserve control of transmission and, if
possible, to reduce reliance on burdensome non-pharmaceutical interventions.

Priority uses of COVID-19 vaccines

The rationale for the inclusion of each prioritized vaccine use case based upon population
subgroup is anchored in the Values Framework principles and objectives. For each priority
group, the Values Framework objective(s) that would be supported by prioritizing this
population for vaccination are indicated by parenthetical abbreviations after the population
description (for example, Al); the legend that links these abbreviations to the objectives is
provided below Table 1.

While a detailed explanation of the rationale for each of the priority groups is beyond the
scope of this document, three examples of rationales are provided in Box 1.



Box 1. Three examples of rationales for priority uses of COVID-19 vaccines

Example 1. Health workers at high to very high risk of becoming infected and transmitting SARS-
CoV-2 in the Community Transmission epidemiologic setting

For the Community Transmission epidemiologic setting, health workers at high to very high risk
of becoming infected and transmitting SARS-CoV-2 are included in Stage la. There are three
reasons, linked to the Values Framework, supporting this prioritization. First, protecting these
workers protects the availability of a critical essential service in the COVID-19 pandemic
response. Also, the indirect health effects of the pandemic beyond COVID-19 are likely to be
much worse if such services are compromised or overwhelmed. Second, evidence suggests
that health workers are at high risk of acquiring infection and possibly of morbidity and
mortality (10, 11). There is also a risk of onward transmission to people who are also at high
risk of serious COVID-19 outcomes. Third, prioritization of these workers is also supported by
the principle of reciprocity; they play critical roles in the COVID-19 response, working under
intense and challenging conditions, putting not only themselves but also potentially their
households at higher risk for the sake of others.

There are also pragmatic reasons for prioritizing health workers at high to very high risk of
infection. Health workers already interact directly with health systems, which should facilitate
effective deployment of a vaccine programme, particularly including if two or more doses need
to be administered. Launching a vaccine programme with a relatively accessible target
population will allow more time for the development of delivery mechanisms to other priority
groups.

In a second step (Stage Ib), older adults defined by age-based risk specific to country or region
are included.

Example 2. Sociodemographic groups at significantly higher risk of severe disease or death

For the Community Transmission epidemiologic setting, sociodemographic groups at
significantly higher risk of severe disease or death are included in Stage II. The reasons for this
prioritization are grounded in the principles of equal respect and equity.

In keeping with the overall public health strategy that places an initial focus on direct reduction
of mortality and morbidity, groups with comorbidities or health states that put them at
significantly higher risk of severe disease or death are prioritized to Stage Il. However, there
are other groups in the population who may be at just as high a risk of these severe outcomes
but who are not captured in a prioritization solely by comorbidities. These groups
disproportionately include those who are systematically disadvantaged with respect to social
standing and economic and political power. In many contexts, disadvantaged groups are more
likely to experience a higher burden of infection and consequent COVID-19 because of
crowded work or living conditions over which they have no effective control (12—-15), as well as
a higher prevalence of background states of poor health that increase their risk of severe
COVID-19 (16). They may also have less access to appropriate health care necessary for the
diagnosis of high-risk conditions such as heart failure or chronic kidney disease (17). Some
individuals in these groups would likely qualify for prioritization if their comorbidities were
known or ascertainable, but because of inequitable access to health care their conditions often
will be undiagnosed and untreated.




Which disadvantaged sociodemographic groups are at significantly higher risk of severe
disease or death will vary from country to country. In many contexts, the evidence of elevated
risk for COVID-19 severe disease and death will be lacking or less clear than for the risk factors
like age or comorbidities. Policy-makers may have to decide which disadvantaged groups are
likely to be sufficiently burdened by COVID-19 to include in Stage Il. While broader efforts must
be made to reach out and identify risks among disadvantaged groups, these decisions may
have to be based on reasonable assumptions about differential impact inferred from other
relevant contexts, including past public health emergencies (18). Table 1 provides examples of
groups that, depending on the country context, may fall under this prioritization category.

Example 3. Social/employment groups at elevated risk of acquiring and transmitting infection
because they are unable to effectively physically distance

For the Community Transmission epidemiologic setting, social/employment groups at elevated
risk of acquiring and transmitting infection because they are unable to effectively physically
distance are included in Stage lll. There is considerable overlap in the groups that should be
considered in this category and the Stage Il sociodemographic groups category just discussed.
The relevant difference is that for some disadvantaged groups there may not be good reasons
to conclude that they are at significantly elevated risk of severe disease and death (and thus
that they do not qualify under Stage Il). However, these groups may nevertheless still be at
increased risk (if not significantly increased risk) of severe COVID-19 due to the reasons related
to inequity discussed above. Groups that have no choice but to work without physical
distancing or access to personal protective equipment, or no choice but to live in high-density
homes in high-density neighbourhoods fall into this category (19, 20). They are disadvantaged
relative to other groups in the population who benefit more easily and more significantly from
non-pharmaceutical interventions, both in terms of their own risk and in terms of onward
transmission to loved ones and co-workers. Incarcerated people also fall into this category,
although the rationale is somewhat different. Even if the restriction of their liberty is justified,
that does not justify leaving unaddressed the elevated risk associated with being incarcerated.

In an ideal world, policy-makers could clearly distinguish, based on evidence regarding level of
risk, which disadvantaged groups fall under Stage Il criteria and which under Stage Ill criteria.
In the real world, these decisions may have to be made with only limited relevant data.
Adherence to the principles of equal respect and equity will require a careful assessment to
ensure that all relevant sociodemographic groups are given equal consideration for both
Stages.

How staging of priority groups relates to group size

The staging of priority groups is sequential. If there is insufficient vaccine supply to cover the
priority groups in Stage |, the intention is that all these groups are offered vaccine before
groups enumerated in Stage Il.

With the exception of Stage la and Stage Ib, the priority groups within a vaccine supply stage
are not ordered for prioritization. The assignment of priority groups was based on assumptions
about the size of different priority groups in high-, middle- and low-income country settings.
For some priority groups, even estimates of the sizes of different groups were not available.
Considerable national variation is expected. In some countries, the amount of vaccine




projected for a vaccine supply stage may be insufficient to cover all the priority groups
assigned to that stage and countries will have to prioritize groups within stages.

As an example, consider Stage Il in the Community Transmission epidemiologic setting.
Receiving vaccine supply up to an additional 10% of population coverage in this stage may be
insufficient to address all the groups assigned to that stage, even if Stage | supply is sufficient
to cover the groups assigned to Stage I. In deciding which groups in Stage Il to prioritize,
countries may wish to consult the Values Framework for guidance. For example, determining
which ethical principles are most important to the country at a given time may help identify
which groups to privilege, if vaccine supply is insufficient to cover all the groups assigned to
Stage Il.

Gender considerations

While there is evidence that the risk of severe disease and death is higher in males than in
females, particularly in older age groups, this difference in risk is diminished when
comorbidities and other factors are taken into account (4, 21). In many contexts, women are
disproportionately represented in high-risk occupation groups and they often have direct
responsibility for caring for elders. Also, in some contexts, women are disadvantaged in terms
of access to health care, political and social status, and decision-making authority due to social
structural features in some communities. Prioritizing men or women for vaccination could
exacerbate underlying gender-based inequities. For these reasons, the Roadmap does not use
gender to identify prioritized vaccine use cases. The equal respect principle of the Values
Framework underscores the importance of ensuring that immunization delivery systems place
equal focus on reaching both men and women in every priority group.

Addressing pregnant women

Pregnant women warrant particular consideration, as this group has been disadvantaged with
respect to the development and deployment of vaccines in previous pandemics. Also, specific
to COVID-19, evidence is emerging that pregnant women are at elevated risk of serious
disease, further increased if they have pre-existing comorbidities, and may be at elevated risk
of adverse pregnancy and birth outcomes as well (22—25). However, it seems likely there will
be relatively little data about the safety and efficacy of COVID-19 vaccines in these groups
when Stage | and perhaps even Stage Il vaccine supplies become available, making the
prioritization of pregnant women in these early stages problematic. It is imperative that data
specific to pregnancy be generated now from, for example, pregnancy-specific safety and
bridging studies and from participants who inadvertently become pregnant during Phase IlI
trials. Vaccine developers and funders should prioritize an assessment of vaccine safety and
immunogenicity among pregnant women in their clinical development and of safety and
effectiveness in post-marketing surveillance plans (26).

Of particular concern is that several groups prioritized in the Roadmap, including health
workers and teachers, are in age groups likely to include significant numbers of women who
are pregnant (including some who might not be aware of their pregnancy). Guidance on
pregnant women in groups prioritized for vaccination before these urgently needed safety data
are available will need to await information about the specific characteristics of the vaccines
authorized for use, as well as the latest evidence on risks of COVID-19 for pregnant women and
their children.

The Roadmap currently prioritizes pregnant women as specific groups in Stage Il of two
epidemiologic scenarios. By that time, there should be sufficient evidence to assess whether
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the net benefit of COVID-19 vaccination for pregnant women (with at least some vaccine
candidates) outweighs the risks of community-acquired infection and subsequent severe
COVID-19. It is possible that as evidence accumulates the risks to pregnant women and to their
children will be judged to be great enough to warrant offering vaccine even in the absence of
pregnancy-specific evidence about vaccine risk, in which case pregnant women may be added
as a priority group to Stage Il. Similarly, if the pregnancy-specific risks of vaccines (which may
vary with vaccine product) are determined to be higher than the risks from infection and
disease, these groups will need to be prioritized for non-vaccine preventive interventions.

Addressing lactating women

Historically, lactating women have also been overlooked in pandemic vaccine development and
response. There is, as yet, no evidence that lactating women or their infants are at elevated
risk of severe COVID-19. Therefore, they have not been prioritized in the Roadmap. Currently
there are no data on any risks to the infant from immunization of their lactating mothers. As
data become available, recommendations on lactating women may be provided for vaccine-
specific recommendations. At least one manufacturer is enrolling lactating women. As with
pregnant women, it is imperative that evidence on the safety of vaccination in lactating women
be quickly gathered.

Addressing children

Children also warrant specific consideration for at least two reasons. Children are dependent
on adults and the wider society for their well-being, and setbacks in well-being during
childhood can have severe negative and sometimes permanent effects that can last a lifetime.
Although children are less subject to direct morbidity and mortality impacts of infection from
SARS-CoV-2 when compared to other age groups, they have suffered significantly in other ways
during the COVID-19 pandemic (27, 28). Physical distancing measures designed to decrease or
prevent community transmission of SARS-CoV-2 have included withdrawing children from in-
person learning at schools or closing schools altogether. The extent of learning loss and its
impact on life prospects is expected to be far greater for children living in poverty or in
otherwise disadvantaged groups. Beyond poor learning and constraints of life prospects from
disruption in school provision, students have lost social and developmental benefits afforded
by in-person learning. Schools often also provide a number of additional functions important
for child health and well-being such as social interactions, meal provision and health services
including immunizations and shelter from unstable or unsafe home living environments. These
additional functions are especially important for children living in disadvantaged
circumstances. Taken together, while all children are being harmed by educational disruptions,
these effects are hitting the most disadvantaged children hardest, who also have less access to
distance learning options, widening further existing inequities in child well-being (29). The
health of all children, and especially low-income children, is also being threatened by COVID-
19-related disruptions to routine immunization and other child health programmes (30-32).

Although the pandemic has greatly impacted child well-being, children themselves are not
directly prioritized as a population group in Table 1 for two reasons. First, trials of COVID-19
vaccine candidates in children have not yet been initiated and thu