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Preface

“Certainty,” Richard Feynman said, “is the Achilles heel of science.” We approach this
task with humbleness and great uncertainty. At the time of writing, we do not know when a
vaccine for coronavirus disease 2019 (COVID-19) will pass Phase 3 studies or will be licensed
by the U.S. Food and Drug Administration. Even then, we will not know, the effectiveness of the
vaccine in protecting the very old or the very young. If protective, we do not know the duration
of protection. We do not know what will constitute primary immunization or the need for
boosters, and we do not know if rare but potentially serious adverse events will occur, and, if so,
in which groups.

We do not understand the nuances of virus spread. What increases the risk of acquisition
and transmission? How long does immunity last? How rare or frequent is reinfection? Are there
preventive measures beyond masks, hand washing, social distancing, minimizing size of groups,
and improving indoor air quality, not yet defined?

How will a vaccine change the equation given the hesitancy expressed by many? How
can risk categories be established that account for both personal and social vulnerabilities? What
is the chance of a virus mutation that puts all of the investments in vaccine production at risk?

In addition to these scientific uncertainties, we approached this task in the face of gaps
and conflicts in legal authority and unprecedented economic and political uncertainty. The
Centers for Disease Control and Prevention and National Institutes of Health and the understood
such uncertainties but also understood the urgency of having guidance ready when a safe and
effective vaccine becomes available. As such, these two agencies asked the National Academies
of Sciences, Engineering, and Medicine to make recommendations on the equitable allocation of
a COVID-19 vaccine by assembling the best recommendations from scientists, ethicists,
psychologists, epidemiologists, and others using the latest information available. Despite an
intense effort, this framework should still be regarded as an evolving document—meant to be
adapted and refined by its implementers in the face of continuing improvement in our
understanding of the dynamics of the pandemic.

In embarking on our task, the committee started with equity. Inequity has been a hallmark
of this pandemic, both locally and globally. Inequities in health have always existed, but at this
moment there is an awakening to the power of racism, poverty, and bias in amplifying the health
and economic pain and hardship imposed by this pandemic. Thus, we saw our work as one way
to address these wrongs and do our part to work toward a new commitment to promoting health
equity that is informed by but lives beyond this moment.

The committee then approached what the science reveals about transmission,
susceptibility, and risks of severe disease or death. The committee decided that a single
objective, even one as important as mortality, obscures the impact of this virus on the triad of
suffering, death and societal dysfunction. Therefore, a target of reducing all three seemed
appropriate.
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Nobel Laureate Albert Schweitzer reminded us that suffering can often be a greater
burden than death itself. The increase in poverty, the cost of isolation, and the inability to work
or to be forced to work in unsafe environments, have led to mental as well as physical suffering
of major proportions.

The proposal of phases versus the usual nomenclature of tiers may appear to be
insignificant or artificial. But, it seemed more dynamic, indicates movement, and eliminates the
suggestion of any group having greater importance. It asserts that all life has equal value but also
allows for the importance of making timing decisions about a potentially scarce resource.

In the end, the real work will be done in states, localities, and tribal lands. It should use
every lesson we have learned in getting vaccine to both children and adults. It should use the
experience of a system that eliminated polio from this country and stopped measles transmission
for long periods of time. It should use the commercial delivery systems that worked so well
during the HIN1 outbreak. It should use every health worker and volunteer needed to make this
a successful community and national effort.

A report by a National Academies committee is not the same as effectively getting a
message to the public.! It does not vaccinate a single person. But, it can provide guidelines and
be the impetus for one of the most consequential peacetime efforts this country has ever seen as
well as a springboard to resuming our place as a leader in global health.

“First, do no harm,” is repeated endlessly in medical education. We do far more harm,
and kill far more people, by our errors of omission, rather than by our errors of commission. It is
the science not shared, the vaccine not provided, the assistance not given, that results in suffering
in other countries. We have a chance to protect ourselves and to be a leader in protecting the rest
of the world. It is a challenge worthy of this country.

Lastly, we want to say what a privilege, honor, and joy it has been to work with this
committee and staff. The dedication to purpose and the esprit de corps that developed was
impressive and heartening. It is exactly this kind of effort and selflessness that is needed to
address a pandemic effectively, and this group definitely rose to the occasion. Thank you to
Victor Dzau for his leadership and support throughout this activity. Thanks to Rose Martinez and
Andy Pope for providing daily guidance in preparing a useful report. Special recognition goes to
the staff; in particular, we note that Lisa Brown and Ben Kahn gave their all to support the
committee process and writing of the report. They were tireless, thoughtful, and always pleasant
despite the fact that “there are no weekends in a pandemic.” Liz Finkelman, Aurelia Attal-
Juncqua, Emma Fine, and Rebecca Chevat rounded out the staff support and provided extensive
assistance in the research and development of the report. What a joy it has been to work with
such talented staff and committee members.

Helene D. Gayle, Co-Chair

William H. Foege, Co-Chair

Committee on Equitable Allocation of Vaccine
for the Novel Coronavirus

! Bloom, B. R., G. J. Nowak, and W. Orenstein. 2020. “When will we have a vaccine?”—understanding questions
and answers about COVID-19 vaccination. The New England Journal of Medicine. September 8, 2020. doi:
10.1056/NEJMp2025331.
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Summary'

In response to the coronavirus disease 2019 (COVID-19) pandemic and the societal
disruption it has brought, national governments and the international community have invested
billions of dollars and immense amounts of human resources to develop a safe and effective
vaccine in an unprecedented time frame. Vaccination against this novel coronavirus, severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), offers the possibility of significantly
reducing severe morbidity and mortality and transmission when deployed alongside other public
health strategies (e.g., nonpharmaceutical interventions and better diagnostic tests) and improved
therapies. According to the World Health Organization (WHO), 149 COVID-19 vaccines are
currently in preclinical development and 38 candidate vaccines are undergoing evaluation in
clinical trials in the United States, Europe, and China. Domestically, the U.S. government has
homed in on six COVID-19 vaccine candidates, with four currently in Phase 3 trials: the Johnson
& Johnson JNJ-78436735, the Moderna/NIAID mRNA 1273, the University of
Oxford/AstraZeneca AZD1222, and the Pfizer and BioNTech BNT162

However, even if one or more safe and effective COVID-19 vaccines under development
are authorized for use, they are very unlikely to be immediately available in amounts sufficient to
vaccinate a large portion of the U.S. population, despite plans to begin large-scale production of
promising vaccines even before trials are completed. Planning is urgently needed to ensure
equitable access to COVID-19 vaccine. To prepare for the inability to meet the anticipated high
demand for COVID-19 vaccine in the early stages of availability, the Centers for Disease
Control and Prevention (CDC) and the National Institutes of Health (NIH) asked the National
Academies of Sciences, Engineering, and Medicine (the National Academies), in partnership
with the National Academy of Medicine (NAM), to convene an ad hoc committee to develop an
overarching framework for vaccine allocation to assist policy makers in the domestic and global
health community. The full charge to the committee is presented in Chapter 1.

This report offers a framework for equitable allocation of COVID-19 vaccine. It is built
on widely accepted foundational principles and recognizes the distinctive characteristics of
COVID-19 disease, including its rates of infection, its modes of transmission, the groups and
individuals most susceptible to infection, and varying rates of severe illness and death among
those groups. This report’s recommendations address the institutional and administrative
commitments needed to implement equitable allocation policies.

! This Summary does not include references. Citations for the discussion presented in the Summary appear in the
subsequent report chapters.
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COVID-19 AND HEALTH EQUITY

Race and ethnicity and health equity are intertwined with the impact of COVID-19 and
there are certain populations that are at increased risk of severe illness or death from COVID-19,
In the United States and worldwide, the COVID-19 pandemic has shed light on the pervasive
impacts of social and structural inequities in society. COVID-19 is having a disproportionate
impact on people who are already disadvantaged by virtue of their race and ethnicity, age, health
status, residence, occupation, socioeconomic condition, or other contributing factors. At a
moment when racial inequality and discrimination are at the center of national conversations in
the United States, and a well-established source of poor health outcomes as well as the legacy of
medical experimentation, these considerations must be a critical component of COVID-19
vaccine allocation. The committee weighed these realities not only because of their moral and
ethical implications, but also because, in our highly interconnected world, the challenges
experienced by particular subpopulations have an effect on us all. If we have learned anything
from this pandemic, it is that we are inevitably all in this together.

Current evidence has shown how COVID-19 disproportionately affects particular racial
and ethnic minority groups, including Black, Hispanic or Latinx, American Indian and Alaska
Native, and Native Hawaiian and Pacific Islander communities. Many of these groups
disproportionately face social and structural factors and comorbid conditions that put them at
higher risk of severe morbidity and mortality from COVID-19. Furthermore, historically, non-
Hispanic Whites have had higher coverage for routine immunizations compared to racial and
ethnic minority groups. CDC has compiled data by race and ethnicity on the rates of COVID-19
cases, age-adjusted hospitalizations, and death. Compared to White, non-Hispanic persons,
American Indian or Alaska Native (non-Hispanic) persons had a case rate that was 2.8 times
higher, a hospitalization rate that was 4.6 times higher, and a death rate that was 1.4 times higher.
Hispanic or Latinx persons had a case rate that was 2.8 times higher, a hospitalization rate that
was 4.7 times higher, and a death rate that was 1.1 times higher. Black or African American
(non-Hispanic) persons had a case rate that was 2.6 times higher, a hospitalization rate that was
4.7 time higher, and a death rate that was 2.1 times higher.

COVID-19 has also disproportionately affected members of other groups (see Table S-1).
In particular, older adults are extremely vulnerable to severe outcomes and death due to COVID-
19; people aged 65 and older represent 8 out of every 10 reported deaths due to COVID-19 in the
United States.
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TABLE S-1 Key Data on the Impact of COVID-19 on Certain Populations

Population Key Impact Data

Black e Compared to non-Hispanic White populations, this group has a case rate that is
2.6 times higher, a hospitalization rate that is 4.7 times higher, and a death rate
that is 2.1 times higher (United States).

Hispanic/Latinx | e Compared to non-Hispanic White populations, this group has a case rate that is

2.8 times higher, a hospitalization rate that is 4.7 times higher, and a death rate
that is 1.1 times higher (United States).

American Indian
and Alaska
Native

e Compared to non-Hispanic White populations, this group has a case rate that is
2.8 times higher, a hospitalization rate that is 4.6 times higher, and a death rate
that is 1.4 times higher (United States).

Native Hawaiian
and Pacific

e Group has experienced mortality from COVID-19 at a rate up to five times its
proportion of the population compared to the general population (United States).

Islander
Older adults e Group accounts for approximately 80 percent of reported deaths related to
(>65 years) COVID-19 (United States).

e Population-level COVID-19 mortality risk is estimated to be 16- to 52-fold
higher (United States) and 30- to 100-fold higher (worldwide) for this group than
for younger people.

Older adults e Group is experiencing a mortality rate 5-fold greater than average (United
(>80 years) States).

e Group is experiencing an “overwhelming percentage” of severe outcomes due to
COVID-19 (worldwide).

People with
underlying or
comorbid
conditions

e Group is 6-fold more likely to be hospitalized and 12-fold more likely to die
from COVID-19 as people without underlying conditions (United States).
e Group is at a greater risk of SARS-CoV-2 infection.

People who live
and/or work in

e Older adults living in senior living facilities are at high risk of severe COVID-
19.

congregate o Long-term care facility residents accounted for half of >10,000 COVID-19

settings deaths reported by April 2020 (United States).

Sex e Men with COVID-19 are more at risk for worse outcomes and death than
women, independent of age (China).

Children e Children and adolescents account for 10 percent of COVID-19 cases and less

than 0.3 percent of deaths (United States).

e Among children with COVID-19, 1.8 percent of cases resulted in hospitalization
(United States).

e 78 percent of deaths among adolescents (under 21) reported to the Centers for
Disease Control and Prevention between mid-February and the end of July 2020
were people from Black, Hispanic and Latinx, or American Indian and Native
Alaskan communities.

People who are
pregnant or
breastfeeding

e Group may be at an increased risk of developing severe COVID-19 disease that
requires intensive care unit admission and mechanical ventilation.

e Black and Hispanic women who are pregnant appear to be disproportionately at
risk of severe disease and hospitalization (United States).

e Babies born to women infected with SARS-CoV-2 during pregnancy appear to
be more likely to be born preterm or require neonatal intensive care.

NOTES: This table is included in Chapter 1 with references. The following groups are omitted
from the table due to a lack of COVID-specific epidemiological data: people who are
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undocumented, people with mental and physical disabilities, and people experiencing
homelessness.

LESSONS LEARNED FROM OTHER ALLOCATION EFFORTS

This is not the first time the nation, or the world, has faced the issue of allocating what is
likely to be an early scarcity of resources in the midst of a public health emergency. Plans
drawing on those experiences are beginning to emerge for ensuring equitable allocation of
vaccines and therapeutics for COVID-19. The committee began its work by reviewing lessons
learned from previous mass vaccination efforts in the United States and globally, including from
the 2009 HIN1 influenza vaccination campaign and the 2013-2016 vaccination efforts during
the Ebola outbreak in West Africa. These lessons are described in Box S-1.

BOX S-1
Key Lessons Learned from Prior Mass Vaccination Efforts

e Leverage relationships with professional medical societies and other key downstream
stakeholders from the outset.

¢ When cost, insurance, and other policies create barriers, consider the issue of

rationing at the state, local, and practice levels.

Develop effective systems for tracking distribution.

Ensure that ancillary supply distribution is timely and appropriate.

“Under-promise and over-deliver” in planning and communication efforts.

Ensure up-to-date information on vaccine production, inventory, and projections via

stronger and more formal partnerships between federal entities and vaccine

producers.

¢ Plan for a range of vaccine supply scenarios.

¢ Continue to use the Vaccines for Children program infrastructure as a basis for
emergency vaccination distribution programs; consider something similar for adults.

o Deploy limited vaccine supplies equitably and transparently using pre-established,
evidence-based criteria to prioritize allocation.

e Promote global regulatory harmonization and standardization in vaccine development
to improve speed, flexibility, and efficiency.

e Use consistent, respectful, accurate communication to earn, secure, and maintain
trust.

The committee also reviewed and synthesized relevant elements of principles, goals, and
prioritization strategies proposed in other frameworks recently developed for allocating scarce
resources during the COVID-19 pandemic. Some of these frameworks are vaccine-specific
(including an interim framework developed by a group at Johns Hopkins University,
forthcoming efforts from CDC, and a values framework developed by WHO), some focused on
in-patient treatments (like remdesivir), and others address the overall allocation of scarce
medical resources. These frameworks are discussed in detail in Chapter 2.
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A FRAMEWORK FOR EQUITABLE ALLOCATION OF COVID-19 VACCINE

Foundational Principles, Goal, and Allocation Criteria

The committee based its framework for equitable allocation of COVID-19 vaccine on
current evidence, recognizing its uncertainties and the need for flexibility as evidence emerges
and medical realities changes. The framework’s foundational principles guide its goal, allocation
criteria, and allocation phases (see Figure S-1).

Allocation Framework
Goal Allocation Criteria
Reduce severe Risk of: 1) acquiring

morbidity and infection; 2) severe
mortality and morbidity and

negative societal mortality; 3) negative

impact due to the societalimpact; and 4)

transmission of transmitting infection
SARS-CoV-2 to others

Foundational Principles

Ethical Principles: Maximum Benefit; Equal Concern; Mitigation of Health Inequities
Procedural Principles: Fairness; Transparency; Evidence-Based

FIGURE S-1 Major elements of the framework for equitable allocation of COVID-19 vaccine.

To ensure that the allocation framework is equitable and be seen as equitable, the
committee designed its framework so that it (1) can be easily and equally understood by diverse
audiences, (2) reflects widely accepted social and ethical principles, (3) can be reliably translated
into operational terms, (4) distinguishes scientific and ethical judgments in its application, and
(5) does not perpetuate discrimination and inequities. The foundational principles consist of
ethical and procedural principles that reflect this line of thinking are:

e Ethical Principles

o Maximum benefit encompasses the obligation to protect and promote the
public’s health and its socioeconomic well-being in the short and long term.

o Equal concern requires that every person be considered and treated as having
equal dignity, worth, and value.

o Mitigation of health inequities includes the obligation to explicitly address
the higher burden of COVID-19 experienced by the populations affected most
heavily, given their exposure and compounding health inequities.

e Procedural Principles
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o Fairness requires engagement with the public, particularly those most
affected by the pandemic, and impartial decision making about and even-
handed application of allocation criteria and priority categories.

o Transparency includes the obligation to communicate with the public openly,
clearly, accurately, and straightforwardly about the allocation framework as it
is being developed, deployed, and modified.

o Evidence-based expresses the requirement to base the allocation framework,
including its goal, criteria, and phases, on the best available and constantly
updated scientific information and data.

Guided by these foundational principles, the goal of the committee’s framework for

equitable allocation of COVID-19 vaccine is to:

Reduce severe morbidity and mortality and negative societal impact due to the
transmission of SARS-CoV-2.

The framework pursues that goal while mitigating health inequities, showing equal

concern for all, being fair and transparent, and building on the best available evidence. Given the
current state of the pandemic, the early phases of the committee’s proposed framework
emphasize prevention of severe morbidity and mortality, particularly with regard to maintaining
essential health and emergency services. The focus shifts toward reducing transmission in later
phases. There are multiple reasons for this approach:

Death is an irreversible outcome. There are legitimate claims for many groups (e.g.,
school children, “non-essential” workers) to be in earlier phases as negative societal
impact could occur if these groups are not prioritized. For example, there might be a
substantial impact on the economy if a primarily transmission-focused strategy is not
employed from the outset. However, the non-trivial effects of an economic downturn
or an online semester can at least be partially reversed.

Preventing severe morbidity and mortality protects the health care system from being
overwhelmed, contributing to excess morbidity and mortality from other causes as
well, with ripple effects on society and the economy.

For vaccination to materially reduce transmission requires vaccinating a critical mass
of individuals, much greater than will be possible in the early phases of vaccine
deployment.

The ongoing COVID-19 vaccine trials are not designed to estimate the impact of the
vaccine candidates on transmission and evidence of the vaccines’ actual impact on
transmission might not be available for some time after FDA approval.

While data on all aspects of COVID-19 are emerging, data on transmission risk
groups (e.g., age, profession) are particularly limited.

To operationalize its foundational principles, the committee developed four risk-based

criteria that were then used to set general priorities among population groups, along with
guidance on applying in them ways that recognize the heterogeneity of those groups.
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¢ Risk of acquiring infection: Individuals have higher priority to the extent that they
have a greater probability of being in settings where SARS-CoV-2 is circulating and
of being exposed to a sufficient dose of the virus.

¢ Risk of severe morbidity and mortality: Individuals have higher priority to the
extent that they have a greater probability of severe disease or death if they acquire
infection.

¢ Risk of negative societal impact: Individuals have higher priority to the extent that
societal function and other individuals’ lives and livelihood depend on them directly
and would be imperiled if they fell ill.

¢ Risk of transmitting infection to others: Individuals have higher priority to the
extent that there is a higher probability of their transmitting the infection to others.

The committee recognizes that decisions about COVID-19 vaccine allocation must be
made under conditions of uncertainty. These unknowns include the safety and efficacy of the
vaccines in specific populations (such as children, pregnant women, older adults, and individuals
previously infected with COVID-19), the effectiveness of vaccines in tandem with existing
preventive measures, public confidence in the vaccine, the possibility of ultra-cold storage
requirements for the vaccine, the pharmacovigilance evidence, and many other unknowns.
Chapter 4 describes how the allocation process can adapt to plausible scenarios involving these
factors.

Allocation Phases

In light of the foundational principles, goal, and allocation criteria, the committee
recommends a four-phased approach to equitable COVID-19 vaccine allocation (see Figure S-2
and described in detail in Chapter 3). The committee uses the term “phases,” suggesting
successive deployments, rather than the hierarchical term “tiers.” Within each phase, all groups
have equal priority. This approach applies the best available current evidence to implementing
the framework’s foundational principles. It cannot be emphasized enough that the dynamic
nature of the COVID-19 pandemic means that features of the pandemic will change over time, as
will collective understanding of its effects.

For each population group, the committee recommends prioritizing for areas as identified
as vulnerable through CDC’s Social Vulnerability Index (SVI) or another more specific index
such as the COVID-19 Community Vulnerability Index (CCVI). The evidence clearly shows that
people of color—specifically Black, Hispanic or Latinx, American Indian and Alaska Native,
and Native Hawaiian and Pacific Islanders—have been disproportionately impacted by COVID-
19, with higher rates of severe morbidity, mortality, and transmission. This disproportionate
burden largely reflects the impacts of systemic racism and socioeconomic factors that are
associated with increased likelihood of acquiring the infection (e.g., frontline jobs that do not
allow social distancing, crowded living conditions, lack of access to personal protective
equipment [PPE], inability to work from home) and of having more severe disease when infected
(as a result of a higher prevalence of comorbid conditions or other factors). Use of a vulnerability
index, like SVI or CCVI, represents an attempt to incorporate the variables that the committee
believes are most linked to the disproportionate impact of COVID-19 on people of color. A
vulnerability index allows the efficient focus of resources on these needs instead of on discrete
racial and ethnic categories. The committee does not propose an approach in which, within each
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phase, all vaccine is first given to people in a high SVI areas. Rather the committee proposes that
state, tribal, local, and territorial (STLT) authorities ensure that special efforts are made to
deliver vaccine to residents of high vulnerability areas (defined as 25 percent highest in the state.

PREPUBLICATION COPY: UNCORRECTED PROOFS

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/25917

Framework for Equitable Allocation of COVID-19 Vaccine

SUMMARY

i Phase 1

Phase 1a “Jumpstart Phase’

e High-risk health
workers

e First responders

Phase 1b

e People of all ages
with comorbid and
underlying conditions
that put them at
significantly higher risk

e Older adults living in
congregate or
overcrowded settings

Equity is a
crosscutting
consideration:

Phase 2

e K-12 teachers and school staff and
child care workers

o Critical workers in high-risk
settings—workers who are in
industries essential to the function-
ing of society and at substantially
higher risk of exposure

e People of all ages with comorbid and
underlying conditions that put them
at moderately higher risk

e People in homeless shelters or
group homes for individuals with
disabilities, including serious mental
illness, developmental and intellec-
tual disabilities, and physical
disabilities or in recovery, and staff
who work in such settings

e People in prisons, jails, detention
centers, and similar facilities, and
staff who work in such settings

e All older adults not included in
Phase 1

FIGURE S-2 A phased approach to vaccine allocation for COVID-19.

, Phase 3

¢ Young adults
e Children

e Workers in industries
and occupations
important to the
functioning of society
and at increased risk of
exposure not included
in Phase 1 or 2
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e Everyone residing
in the United States
who did not have
access to the
vaccine in previous
phases

In each population group, vaccine access should be prioritized
for geographic areas identified through CDC'’s Social Vulnerability
Index or another more specific index.
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Summary of the Population Groups Within Each Allocation Phase

As summarized here and described more fully in Chapter 3, the committee based its
specific proposals on broad estimates of the number of individuals covered across each phase of
the allocation framework, a practice also used by WHO. Importantly, the committee
acknowledges that the population groups included in each allocation phase overlap to a
certain extent, and there are assuredly individuals who fit into multiple categorizations.
When individuals within a group fall into multiple phases, the higher phase should take
precedent. It also recognizes the heterogeneity within each group, with some members facing
less risk and having greater ability to protect themselves and others. The framework provides
guidance to the STLT authorities administering the program in adapting its risk-based criteria to
these realities in ways consistent with its foundational principles.

Phase 1

Phase 1 of the allocation framework has two sub-sections: a “Jumpstart” Phase 1a that
covers approximately 5 percent of the U.S. population, and a Phase 1b covering an additional 10
percent.

Phase 1a includes high-risk health workers (e.g., in hospitals or nursing homes, or
providing home care)—these health professionals are involved in direct patient care. Also
included are workers who provide transportation, environmental services, and other health care
facility services and who risk exposure to bodily fluids or aerosols. This group is included in
Phase 1a for multiple reasons: their critical role in maintaining health care system functionality,
their high risk of exposure to patients exhibiting symptoms of COVID-19, and their risk of then
transmitting the virus to others, including family members. This is of particular concern for those
workers who are members of communities that have been disproportionately impacted by
COVID-19. First responders whose jobs put them at high risk of exposure to COVID-19 are also
included in Phase 1a (although depending on the jurisdiction and outbreak context, this may not
include all first responders). Like frontline health workers, first responders play vital roles in
both the response to COVID-19 and society’s overall functioning.

Phase 1b focuses attention on two groups that are particularly vulnerable to morbidity
and mortality due to COVID-19: (1) people of all ages with comorbid and underlying conditions
that put them at significantly higher risk; and, (2) older adults living in congregate or
overcrowded settings. CDC currently lists the following comorbid conditions as associated with
increased risk of severe COVID-19 disease: cancer, chronic kidney disease, chronic obstructive
pulmonary disease (COPD), immunocompromised state from solid organ transplant, obesity
(body mass index [BMI] >30), serious heart conditions (e.g., heart failure, coronary artery
disease, cardiomyopathies), sickle cell disease, and type 2 diabetes mellitus. Recognizing the
limited initial vaccine supply, Phase 1b proposes setting a priority on individuals with two or
more of these conditions, recognizing that these priorities can be refined as better evidence
emerges. Based on data from the COVID-19 Associated Hospitalization Surveillance Network
(COVID-NET), adults with two or more comorbid conditions make up the large majority of
those hospitalized for COVID-19 in the United States.

Phase 1b also includes older adults living in congregate or overcrowded settings—
including nursing homes, long-term care facilities, homeless shelters, group homes, prisons, or
jails. As a group, they face the joint risk factors of severe disease and reduced resilience
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associated with advanced age and of acquisition and transmission due to their living settings. A
significant proportion of COVID-19 deaths in the United States have occurred among individuals
living in nursing homes and long-term care facilities, highlighting the critical need to protect
individuals in this group.

Phase 2

Moving to Phase 2 and beyond, it is important to note the overlap issue discussed earlier.
Individuals who are included in this phase may also be high-risk health workers in health care
facilities or first responders, have comorbid and underlying conditions that put them at
significantly higher risk, or be older and living in congregate or overcrowded settings and
therefore should be vaccinated in Phase 1.

Phase 2 of the allocation framework would cover approximately 30-35 percent of the
U.S. population, bringing the total coverage across Phases 1 and 2 to an estimated 45-50 percent
of the total population. K—12 teachers, school staff, and child care workers are included in Phase
2. This category includes administrators, environmental services staff, maintenance workers, and
school bus drivers, all of whom are essential to education and face disease exposure. Vaccinating
these individuals supports their vital societal role in providing children’s education and
development, while reducing their role in transmission between schools and the community and
protecting their own health risks from exposure in these settings. Phase 2 also includes critical
workers in high-risk settings—a group of individuals whose occupations are in essential
industries and who cannot avoid a high risk of exposure to COVID-19. They include workers in
the food supply system, public transit, and other vital services. It would be useful for public
health agencies, including CDC, the Occupational Safety and Health Administration, the Mine
Safety and Health Administration, and state and local public health agencies, to provide
additional guidance in the designation of jobs or tasks involved as well as occupational code or
job title in this group.

Phase 2 includes people of all ages with comorbid and underlying conditions that put
them at moderately higher risk, which the committee defined as having one of the previously
mentioned conditions and potentially some rare diseases as well.

Phase 2 also includes people in homeless shelters or group homes, and staff who work in
those settings. Group home populations include people with disabilities—such as serious mental
illness, developmental and intellectual disabilities, and physical disabilities—as well as those in
recovery. Many of these individuals have chronic health care needs and challenging living
settings that increase potential exposure. Phase 2 includes people in prisons, jails, detention
centers, and similar facilities, and staff who work in those settings, with the expectation that they
have limited opportunity to follow public health measures such as maintaining physical distance,
putting them at significant risk of acquiring and transmitting COVID-19.

All older adults not included in Phase 1b are included in Phase 2, because advanced age
is in itself a risk factor for severe disease and death due to COVID-19

Phase 3

Phase 3, which assumes wider availability of COVID-19 vaccine, focuses on preventing
transmission of COVID-19 and restoring social and economic activity. This phase would cover
an estimated 40—45 percent of the U.S. population, bringing the total to 85-95 percent
vaccination coverage across Phases 1-3. Phase 3 includes young adults, children, and workers in
industries that are both important to the functioning of society and pose moderately high risk of
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exposure. Young adults between the ages of 18 and 30 typically have broader social networks
than older adults, increasing their risks of infection and transmission, but are less likely to
become severely ill or die due to COVID-19, making them targets for transmission prevention.
Children, too, are much less likely than adults to experience severe outcomes due to COVID-19,
but can play a role in transmission. However, it is important to note that clinical trials of
COVID-19 vaccine have not started in children in the United States. Workers in this category are
important to the functioning of society and are at moderately high risk of exposure represent.
Representative industries may include universities, entertainment, and goods-producing
industries, whose occupational risk of transmission is lower than those in Phase 2 because they
work in settings where protective measures are likely to be implemented without great difficulty.

Phase 4

Finally, Phase 4 includes everyone residing in the United States who did not have access
to the vaccine in prior phases.

While the committee’s phased allocation approach is limited by imperfect data,
information unknowns, and potential unintended consequences, it is intended to be adapted by
STLT partners based on their needs, and should rely on mid-course corrections and real-time
updates based on the science about effectiveness of different vaccines in different populations.

RECOMMENDATION 1. Adopt the committee’s framework for equitable
allocation of COVID-19 vaccine.

The U.S. Department of Health and Human Services and state, tribal, local, and territorial
(STLT) authorities should adopt the equitable allocation framework set out in the
committee’s report in the development of national and local guidelines for COVID-19
vaccine allocation. The guidelines should adhere to the foundational principles, goal,
allocation criteria, and allocation phases described in the committee’s report and seek to
maximize benefit, mitigate health inequities, manifest equal regard for all, be fair and
transparent, and build on the best current evidence. Important considerations include:

e This framework can also inform the decisions of other groups, such as the
Advisory Committee on Immunization Practices and those in the global health
community.

e STLT authorities will have to make final decisions on refining and applying the
framework and should plan for situations when prioritization has to be adapted
midway through the process. In doing so, they should refer to the principles and
allocation criteria that guided the formulation of the phases.

IMPLEMENTATION CONSIDERATIONS

In Chapters 5 and 6, the report also discusses the administration, monitoring, data
collection, communication, community engagement, health promotion, and evaluation activities
needed to implement an effective, equitable national COVID-19 vaccination program, including
the roles of federal and STLT authorities and their partners. CDC traditionally holds a leadership
role in vaccination program coordination, working with federal partners such as the Office of the
Assistant Secretary for Preparedness and Response, the U.S. Food and Drug Administration, the
National Institutes of Health, the Health Resources and Services Administration, and the Centers
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for Medicare & Medicaid Services. Secure vaccine storage, transport, and safe, efficient, and
equitable vaccine distribution are critical to a successful national COVID-19 vaccination
program, especially given the potential vaccine ultra-cold chain requirements and a multi-dose
vaccine regimen. Successfully establishing a coordinated approach to COVID-19 vaccination
will require leveraging existing systems, along with strong and real-time rapid monitoring and
evaluation procedures, including assessment of the program’s penetrance among key

populations.

RECOMMENDATION 2. Leverage and expand the use of existing systems,
structures, and partnerships across all levels of government and provide the
necessary resources to ensure equitable allocation, distribution, and administration
of COVID-19 vaccine.

The U.S. Department of Health and Human Services should commit to leveraging and
expanding the use of existing systems, structures, and partnerships across all levels of
government and provide the resources necessary to ensure equitable allocation,
distribution, and administration of COVID-19 vaccine. Equitable allocation must be
supported by equitable distribution and administration. Specific action steps to implement
this recommendation are as follows:

Provide resources (including resources for staff) to state, tribal, local, and
territorial (STLT) authorities and their implementation partners and adequately
fund indirect assets (e.g., needles, syringes, personal protective equipment for
vaccinators, resources for ultra-cold chain management, and so forth) necessary
for effective vaccine allocation, distribution, and administration.

To ensure identification and delivery of COVID-19 vaccine to priority population
groups, develop the capacity and systems to collect and integrate the necessary
data (digital and other) from public health and private providers of care to
facilitate the identification and monitoring of people with preexisting conditions
and other high-risk characteristics.

Establish a robust and comprehensive surveillance system to monitor, detect, and
respond to identified problems, gaps, inequities, and barriers. Monitoring should
encompass equitable vaccine allocation and distribution, vaccine delivery, adverse
events following immunization, promotion and communication, and uptake and
coverage.

Ensure that a rigorous COVID-19 vaccine safety monitoring program, built on
existing systems, is in place, with an emphasis on rapid reporting and timely and
transparent assessment of adverse events to determine whether events are
associated with receipt of vaccine or occurring by chance.

Several COVID-19 vaccines under development have received considerable taxpayer
support. Therefore, it is essential that COVID-19 vaccines be delivered through a central
mechanism that ensures availability of vaccines to all individuals, regardless of their social and
economic resources or their employment, immigration, or insurance status. This can best be
achieved if this federal mechanism makes vaccines available at no cost to the public health and
health care sectors. To assure equity and to decrease vaccine hesitancy, there should be no out-
of-pocket costs for those being vaccinated and this includes covering fees for administration of

the vaccine.
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RECOMMENDATION 3. Provide and administer COVID-19 vaccine with no out-
of-pocket costs for those being vaccinated.

The U.S. Department of Health and Human Services should coordinate across agencies
so that (1) COVID-19 vaccine is available at no cost to the public health and health care
sectors and thus free to the individual; (2) providers are assured that they have the ability
to submit for reimbursement of allowable and reasonable administration fees to a third
party but with no costs shared by the individual being vaccinate; and (3) public health
mass vaccination clinics are federally supported and funded to provide vaccinations at no
cost to individuals being vaccinated, which is particularly important for reaching
populations that do not have insurance. Specific action steps to implement this
recommendation are as follows:

e Apply Patient Protection and Affordable Care Act regulations regarding no cost-
sharing for preventive services for COVID-19 vaccinations for insured
individuals, while addressing instances where these regulations fail to protect the
beneficiary from out-of-pocket costs. Require health insurance providers and self-
insured employers to waive co-pays and deductibles for vaccine administration
based upon a reasonable nationally determined administrative rate set by the
Centers for Medicare & Medicaid Services for all providers, irrespective of site of
care or network participation status.

e To reach uninsured individuals, federal support and funding should be provided
for mass vaccination clinics and for reimbursement for providers serving
uninsured individuals directly. In all cases, a billing code of some kind will be
needed to monitor uptake, for pharmacovigilance, and to monitor disparities.

e Keep barriers to provider participation in administration of the vaccine as low as
possible, especially for those providers who are in communities that are
disproportionately impacted by COVID-19 by assuring vaccines are available at
no cost and that administration of the vaccine is adequately reimbursed even if
there is no cost sharing for the patient.

Engaging with communities will be a critical task in order for STLT authorities to ensure
equity and develop effective, localized COVID-19 vaccination plans (further discussed in
Chapters 5 and 6). Community-based organizations and other partner organizations—including
hospitals, pharmacies, faith-based organizations, community centers, and schools and
universities—can support community outreach and foster accountability. Employers and unions
could support improved access by providing work-site clinics and by covering costs for
employees.

As part of community engagement, the ethical principles, implementation processes,
expected outcomes, and how well the program has achieved equitable allocation of safe and
effective COVID-19 vaccine actual performance must be transparently communicated.
Communication must be accessible and available for a diverse audience, and should pay
attention to: disease processes that can be misunderstood unless properly explained, equity in the
vaccination program’s procedures and performance, empirical testing, and appropriate tailoring.
Effective communication requires cultural competence, establishment of a trusted authority,
special consideration for unfamiliar material, and approaches to address different users’ needs,
including engagement with a variety of partners. The communication workforce must reflect the
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diversity of the communities being vaccinated, and must rely on the scientific foundations of risk
communication and community engagement, as well as collect the evidence needed to serve the
public effectively.

RECOMMENDATION 4. Create and appropriately fund a COVID-19 vaccine risk
communication and community engagement program.

The U.S. Department of Health and Human Services should create and appropriately fund
a COVID-19 vaccination risk communication and community engagement program to
support state, tribal, local, and territorial (STLT) authorities as an integral part of an
effective and equitable national COVID-19 vaccination program. The program should:

e Ensure public understanding of the foundational principles, procedures, expected
outcomes, and performance of vaccination efforts, including changes in response
to research, experience, and public input.

¢ Be informed by the concerns and beliefs, as revealed by surveys, news media,
public discourse, and social media channels, with special attention to information
gaps and misinformation.

e Support STLTs in their engagement and partnership with community-based
organizations, local stakeholders, and others to provide two-way communication
with their constituencies and most effectively reach diverse populations.

e Be grounded on scientific foundations, incorporating the expertise of individuals
with the cultural competency to hear and speak to diverse communities that have
a stake in successful vaccination efforts.

e Rely on transparent, trustworthy assessments of vaccine safety and efficacy, as
reviewed by the federal government and independent external scientists.

e Begin immediately and sustain proactive two-way communication.

Achieving Acceptance of COVID-19 Vaccine

Recent polling data suggest that approximately one-third of U.S. residents would not
accept a COVID-19 vaccine if offered today, with skepticism even higher among certain
populations, including Black and Hispanic communities. Histories of medical research
exploitation, such as during the Tuskegee syphilis study, fuel skepticism in minority
communities. Beyond this understandable distrust, vaccine hesitancy is increasingly common in
the United States, and influential anti-vaccine groups have been particularly effective in
spreading their views online. Concerns about the development and approval of COVID-19
vaccines, including the unprecedented speed of testing for safety and efficacy in clinical trials,
and significant concerns of political considerations affecting evaluation of the data from those
trials, create a more challenging environment for vaccine hesitancy and reduced acceptance.

WHO'’s Behavioural and Social Drivers (BeSD) Increasing Vaccination Model offers one
tool for investigating people’s motivations toward becoming vaccinated. It considers people’s
thoughts and feelings, as well as the social processes that affect their motivation. Multiple
reviews of the evidence have found that there is not a “one-size-fits-all” solution to vaccine
hesitancy. Rather, addressing this issue requires a combination of interventions, including the
engagement of community leaders, mass media campaigns, and health care professional training.
People-centered and dialogue-based solutions, including those based on social marketing tactics,
will be key to promoting acceptance of COVID-19 vaccine. Those guiding and implementing
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these programs must represent the communities they are trying to reach. In Chapter 7, the
committee reviews the complex and dynamic landscape of vaccine hesitancy and discusses its
specific application and relevance to COVID-19 vaccination.

RECOMMENDATION 5. Develop and launch a COVID-19 vaccine promotion
campaign.

The Centers for Disease Control and Prevention should rapidly develop and launch a
national, branded, multi-dimensional COVID-19 vaccine promotion campaign, using
rigorous, evidence-informed risk and health communication, social marketing, and
behavioral science techniques. The COVID-19 vaccine promotion campaign should:

e Be consistent in its messaging but also flexible and modular to allow state, tribal,
local, and territorial authorities to tailor it to specific communities and audiences,
similar to the truth campaign against tobacco use.

e Partner with diverse stakeholders (e.g., health care providers, Historically Black
Colleges and Universities research centers, Hispanic Association of Colleges and
Universities, Tribal Colleges and Universities research centers, social marketing
firms and other groups with specific expertise reaching underserved communities)
and prioritize promoting the vaccine to Black, Hispanic or Latinx, American
Indian and Alaska Native, Hawaiian Native and Pacific Islander, and other
communities in which vaccine hesitancy and skepticism have been documented.

e Engage thought and opinion leaders, such as celebrities, to help promote COVID-
19 vaccination acceptance and uptake.

e Incorporate messaging (in a variety of languages) and graphical elements that
increase motivation, counter misinformation, and overcome perceived or actual
practical barriers to vaccination.

e Include print, radio, television, and social media formats; incorporate toolkits,
educational materials, and guidebooks to support community discussion about the
COVID-19 vaccine; and make materials available in multiple languages.

e Be incorporated into broader messaging that provides consistent information on
COVID-19 public health strategies that include nonpharmaceutical interventions,
such as mask usage, physical distancing, hand washing, and so forth; expanded
and accessible diagnostic testing linked to contact tracing, isolation, and
quarantine strategies aimed at containing transmission, suppressing outbreaks, and
interrupting super-spreading events; and the deployment of therapeutic measures
that mitigate morbidity and mortality.

RECOMMENDATION 6. Build an evidence base for effective strategies for
COVID-19 vaccine promotion and acceptance.
The Centers for Disease Control and Prevention and the National Institutes of Health
should invest in rapidly building an evidence base for effective strategies for COVID-19
vaccine promotion and acceptance, acknowledging the unique circumstances around
COVID-19 vaccination and the knowledge gaps related to understanding community
needs and perceptions and effective promotion and delivery strategies. Specific action
steps to implement this recommendation include:
e Support innovation in vaccine promotion at the state, tribal, local, and territorial
levels and among community-based organizations through existing and expanded
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program grant mechanisms, with an emphasis on supporting existing entities,
programs, and infrastructure with community knowledge and expertise; and on
expanding CDC’s existing Vaccinate with Confidence programs.

e Support a new rapid response research grant mechanism to advance the science of
COVID-19 vaccine acceptance through grants that:

o Foster partnership among research entities, public health agencies, and
community-based organizations;

o Evaluate existing or novel theory-driven strategies and interventions to
decrease COVID-19 vaccine hesitancy, increase COVID-19 vaccine
uptake, and eliminate social, cultural, logistic, and legal barriers to
COVID-19 vaccination in focal populations; and

o Support research grounded in diverse theoretical and methodological
approaches, with an emphasis on novel approaches and data sources.

ENSURING EQUITY IN COVID-19 VACCINE ALLOCATION GLOBALLY

Entities outside of the United States are also working to ensure COVID-19 vaccine
access and equitable allocation worldwide. The Access to COVID-19 Tools Accelerator was
established by a diverse range of development partners and its vaccine pillar—referred to as
COVAX—is convened by the Coalition for Epidemic Preparedness Innovations (CEPI) and the
Global Alliance for Vaccines and Immunization (GAVI). GAVTI’s financing approach for
COVAX is designed to provide all countries with the opportunity to participate in securing an
initial supply of vaccine for 20 percent of their population. The COVAX Facility provides a
pooling mechanism for procurement. A total of 156 economies, representing more than two
thirds of the global population, are now either committed to or eligible for the COVAX Facility.
—with more to expected to follow Although the United States is not currently among those
countries, the report discusses the reasons favoring its participation, including COVAX serving
as an insurance policy to OWS, should the vaccine that it is supporting prove less effective or
less available than hoped; the recognition that infectious disease threats do not respect
international boundaries; the need for domestic preparedness and national security; and the moral
duty to support it.

RECOMMENDATION 7. Support equitable allocation of COVID-19 vaccine
globally.

The U.S. government should commit to a leadership role in the equitable allocation of
COVID-19 vaccine globally, including:

e Optin to the COVAX Facility at the Global Alliance for Vaccines and
Immunization (GAVI). The U.S. government can pledge its support while still
pursuing its bilateral national efforts through Operation Warp Speed and
executing its own robust vaccine manufacturing and distribution plans.

e Deploy a proportion (e.g., 10 percent) of the U.S. vaccine supply for global
allocation, both as a means to help contain the COVID-19 pandemic and as an
effort to build global solidarity in addressing this pandemic—and the next. This
deployment should be implemented through the COVAX Facility led by GAVI,
which is developing a fair and equitable allocation for global distribution in
concert with the member states of the World Health Assembly.
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e Engage with and support the World Health Organization and its member states to
optimize the fair and equitable allocation of COVID-19 vaccines both between
and within all nations, regardless of their income level.

CONCLUDING REMARKS

SARS-CoV-2 will continue to spread around the world until a vaccine is developed and

widely distributed and administered. Ultimately, in these uncertain and challenging times, the
integrity of the COVID-19 vaccine development, allocation, and distribution processes will be
critical to ensuring widespread access to vaccines that are safe and effective, and convincingly so
for the public. The committee hopes that the evidence-based deliberations and policy
recommendations set forth in this report and summarized in Box S-2 contribute to society’s
ability to respond to and recover from the COVID-19 pandemic.

The following points collectively summarize the necessary actions recommended by the
committee to achieve equitable allocation of COVID-19 vaccine:

BOX S-2
Summary of Recommendations

Adopt the committee’s framework for equitable allocation of COVID-19 vaccine.
Leverage and expand the use of existing systems, structures, and partnerships across
all levels of government and provide the necessary resources to ensure equitable
allocation, distribution, and administration of COVID-19 vaccine.

Provide and administer COVID-19 vaccine with no out-of-pocket costs for those being
vaccinated.

Create and appropriately fund a COVID-19 vaccine risk communication and
community engagement program.

Develop and launch a COVID-19 vaccine promotion campaign.

Build an evidence base for effective strategies for COVID-19 vaccine promotion and
acceptance.

Support equitable allocation of COVID-19 vaccine globally.
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Introduction

In response to the coronavirus disease 2019 (COVID-19) pandemic and the societal
disruption it has brought, national governments and the international community have invested
vast sums of money in the development of a safe and effective vaccine. Although subject to
myriad uncertainties, mass vaccination against this novel coronavirus, severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), offers the possibility of significantly reducing
transmission and severe morbidity and mortality beyond what might be accomplished solely
through non-pharmaceutical interventions, better diagnostic tests, and improved therapies.

The goal of protecting the public’s health is intertwined with the goal of protecting
society’s socioeconomic well-being, which in turn has an impact on the public’s overall health.
Even if one or more safe and effective COVID-19 vaccines from those under development are
tested and quickly approved for use, they are unlikely to be available immediately in amounts
sufficient to vaccinate the entire population, despite plans to begin large-scale production of
promising vaccines even before trials are completed. As a result, at the outset and in the months
to follow, a COVID-19 vaccine will almost certainly be available only in limited supplies. In this
context, scarce vaccines will need to be allocated in ways that reduce morbidity and mortality
and reduce SARS-CoV-2 transmission in order to protect the public’s health and its
socioeconomic well-being.

This chapter presents the study charge and approach, and lays out the report’s
organization. The chapter also examines the ways in which race and ethnicity and health equity
are intertwined with the impact of COVID-19, the populations that are at increased risk of severe
illness or death from COVID-19, and the current landscape of COVID-19 vaccines at the time of
this writing—all of which have significant implications when planning for the equitable
allocation of COVID-19 vaccine. This chapter concludes with a description of a national
COVID-19 vaccine program that builds on the solid and tested national vaccine program that has
existed in this country for more than half a century.

STUDY CHARGE

To meet the anticipated high demand for a COVID-19 vaccine in the early stages of
availability, guidance is urgently needed to plan for equitably distributing a limited vaccine

PREPUBLICATION COPY: UNCORRECTED PROOFS
1-1

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/25917

Framework for Equitable Allocation of COVID-19 Vaccine

1-2 FRAMEWORK FOR EQUITABLE ALLOCATION OF COVID-19 VACCINE

supply. To address this urgent need, the Centers for Disease Control and Prevention (CDC) and
the National Institutes of Health (NIH) and asked the National Academies of Sciences,
Engineering, and Medicine (the National Academies), in partnership with the National Academy
of Medicine (NAM), to convene an ad hoc committee to develop an overarching framework for
COVID-19 vaccine allocation in order to assist policy makers in the domestic and global health
communities. This framework could later inform the work of national health authorities and
additional advisory bodies, including CDC’s Advisory Committee on Immunization Practices
(ACIP), during the development of national and local guidelines.

The full charge to the committee is in Box 1-1. The committee was comprised of 18
members with academic backgrounds and professional expertise in fields including public health,
epidemiology, medicine, bioethics, law, public policy, economics, occupational health, health
insurance, geriatrics, and global health. Biographies of the committee members are provided in
Appendix B.

BOX 11
Statement of Task

An ad hoc committee of the National Academies of Sciences, Engineering, and Medicine
will develop an overarching framework for vaccine allocation to assist policy makers in the
domestic and global health communities in planning for equitable allocation of vaccines
against severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). The expectation is
that such a framework would inform the decisions by health authorities, including the Advisory
Committee on Immunization Practices (ACIP), as they create and implement national and/or
local guidelines for SARS-CoV-2 vaccine allocation. As part of this effort, the committee will
consider the following:

e What criteria should be used in setting priorities for equitable allocation of vaccine?

e How should the criteria be applied in determining the first tier of vaccine recipients?
As more vaccine becomes available, what populations should be added successively
to the priority list of recipients? How do we take into account factors such as:

o Health disparities and other health access issues

o Individuals at higher risk (e.g., elderly, underlying health conditions)

o Occupations at higher risk (e.g., health care workers, essential industries,
meat packing plants, military)

o Populations at higher risk (e.g., racial and ethnic groups, incarcerated
individuals, residents of nursing homes, individuals who are homeless)

o Geographic distribution of active virus spread

o Countries/populations involved in clinical trials

e How will the framework apply in various scenarios (e.g., different characteristics of
vaccines and differing available doses)?

¢ |f multiple vaccine candidates are available, how should we ensure equity?

¢ How can countries ensure equity in allocation of COVID-19 vaccines?

¢ For the United States, how can communities of color be assured access to
vaccination?

e How can we communicate to the American public about vaccine allocation to minimize
perceptions of lack of equity?
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e What steps should be taken to mitigate vaccine hesitancy, especially among high-
priority populations?

As part of the overall study, the committee will produce a discussion draft of the
framework for public comment, and hold a public workshop to solicit feedback from external
stakeholders.

ABOUT THIS REPORT

Study Approach and Scope

In developing this report, the framework, and recommendations herein, the committee
deliberated for approximately 2.5 months (mid-July 2020 through September 2020), and held
eight virtual meetings. Three of these meetings included sessions open to the public (all public
meeting agendas can be found in Appendix A).

Soliciting Public Comments on the Discussion Draft of the Preliminary Framework for the
Equitable Allocation of COVID-19 Vaccine

Importantly, as part of its study process, the committee made available a discussion draft
of its framework, Discussion Draft of the Preliminary Framework for Equitable Allocation of
COVID-19 Vaccine,' to obtain input from members of the public, especially groups
disproportionately affected by COVID-19, to inform the committee’s final report (see Appendix
A for additional details on the process). Between September 1, 2020, and September 4, 2020, the
committee conducted its public comment period which consisted of written and oral comment
opportunities. The public comment period served to convey the inclusiveness of the committee’s
process to foster trust and engagement around the final report and to ensure that the framework
reflects the realities and concerns of those dealing with COVID-19 on the ground. Beyond the
formal public comment period, members of the public were able to submit comments through a
link on the study webpage? or through a designated email address for the duration of the study.

The committee hosted a public listening session where more than 2,000 members of the
public attended and more than 50 individuals were able to formally address the committee.
During this public listening session, the committee heard from stakeholders from minority
communities, state and local government representatives, health and medical professional
organizations, those representing older adults, those representing occupations at risk, and
stakeholders from special populations, such as those representing incarcerated individuals, as
well as individuals experiencing homelessness.

The committee also accepted written comments through an online form. The written
comment opportunity elicited more than 1,400 written comments. A summary of comments and
how the committee responded to these suggestions is described in Appendix A. All materials and
comments received through the online form were placed in the committee’s Public Access File,
and are available by request through the National Academies’ Public Access Records Office.

! See https://www.nap.edu/catalog/25914 (accessed September 15, 2020).
2 See https://www.nationalacademies.org/our-work/a-framework-for-equitable-allocation-of-vaccine-for-the-novel-
coronavirus (accessed September 15, 2020).
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Study Scope

As specified in the committee’s Statement of Task (see Box 1-1), the committee was
charged with assisting policy makers in planning for the equitable allocation of vaccines against
COVID-19. This report focuses primarily on the allocation of one or more COVID-19 vaccines
and the best way to do so equitably without further exacerbating—and to the extent possible,
mitigating—existing health inequities. The report also addresses implementation issues
necessary to ensure equitable allocation. The committee notes that it chose not to consider three
issues:

e Political context: The committee appreciates that decisions about the public’s health
are made in the context of existing political realities and those are not static.

e Legal, regulatory, and public health changes: Legal, regulatory, and public health
changes: The committee recognizes that the allocation of COVID-19 vaccine could
be changed by regulatory or public health requirements (e.g., mask mandates, greater
spacing of workers in food processing facilities). Should these occur, they will affect
some individuals’ risks of getting sick or transmitting infection if they do. As a result,
they will affect the operation of the allocation procedure and require adaptive
implementation, which the proposed framework is designed to make possible. It is
crucial that these other protective measures not be prematurely abandoned. A full
discussion of other legal and regulatory issues that could impact allocation is
generally beyond the scope of this study. They include, but are not limited to, the
process of vaccine approval, distribution, and reimbursement at the federal level; the
potential intersection of allocation criteria with federal and state anti-discrimination
laws; variability in state vaccination mandates aimed at schoolchildren and employees
in certain sectors, such as patient care; professional licensing and scope of practice
rules; recognition of out-of-state provider licenses when additional professionals are
needed; payment and reimbursement provisions and processes for the varying public
and private insurers within states; provider and manufacturer exposure to liability;
and state-based surveillance and privacy protections.

e Advances in medical treatment and therapeutic agents: The committee recognizes
the vast, creative efforts made to improve medical treatment and develop therapeutic
agents for COVID-19. As they succeed, they should reduce the risk of disease
severity and death and may reduce the risk of transmission of infection. Here, too, the
adaptability of the allocation procedure can accommodate changes in risk.

The guidance offered through the committee’s allocation framework is intended to
inform the work of the federal government, ACIP, and that of state, tribal, local, and territorial
(STLT) authorities in their COVID-19 vaccine allocation planning. Throughout the report, there
are key terms that are routinely used in the public health field that may contain nuance or depend
on the particular context and user. Box 1-2 shows the committee’s definitions for these key
terms.
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BOX 1-2
Key Terms Used Throughout the Report

Administration: For a program, the management or execution of it. For a vaccine, the route
by which a vaccine enters the body (e.g., intramuscularly).

Allocation: How a resource is assigned; the theoretical concept of planning how to divide a
vaccine among various groups.

Critical workers in high-risk settings: Workers in industries essential to the functioning of
society and at substantially high risk of exposure.

Distribution: The process of physically disseminating and transporting vaccine from
manufacturing sites to downstream partners and administration sites (including hospitals,
pharmacies, providers, etc.).

Equitable/equity: Being fair and impartial. According to the World Health Organization,
health equity “implies that ideally everyone should have a fair opportunity to attain their full
health potential and that no one should be disadvantaged from achieving this potential.”

SOURCES: CDC, 2020g; WHO, 2020b.

Report Audiences and Uses

In developing this report, the committee recognized the need for clear, transparent, and
unified messaging at the federal level. While the National Academies cannot implement these
phases or recommendations, the intention is for this report to guide those who can. Key
audiences who can benefit from and be informed by this report include state and local health
authorities who are key decision-makers in their respective communities, as well as groups such
as ACIP as they create and implement national and/or local guidelines for COVID-19 vaccine
allocation.

Organization of the Report

The organization of this report closely follows the Statement of Task (see Box 1-1).
Chapter 2 provides lessons learned from previous situations in which scarce resources were
allocated and it describes other COVID-19 vaccine allocation efforts currently under way at the
national and international levels.

Chapter 3 describes the committee’s framework for the equitable allocation of COVID-
19 vaccine and lays out the foundational principles that inform the vaccine allocation framework,
the goal of the framework, the risk-based allocation criteria used to apply the principles, and the
resulting allocation phases. Chapter 3 also contains the rationale behind the inclusion of the
groups listed in each phase. Chapter 4 explores the application of the framework in different
scenarios, such as those in which the number and timing of vaccine doses is variable, when
vaccine uptake may be lower than expected, or under changing social, economic, and legal
contexts.

The remaining chapters highlight key implementation considerations. Chapter 5 examines
issues of program administration and monitoring and evaluation to ensure effectiveness and
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equity, and challenges related to vaccination costs. Chapter 6 focuses on risk communication and
community engagement. Chapter 7 addresses vaccine acceptance, including the landscape of
vaccine hesitancy and mistrust and strategies for vaccine promotion. Chapter 8 discusses the role
of U.S. participation in global vaccine allocation. Finally, Appendix A describes in detail the
methods of the study process, and Appendix B presents biographical sketches of the committee
members and staff.

COVID-19 AND HEALTH EQUITY CONSIDERATIONS

In the United States and worldwide, the COVID-19 pandemic has magnified the
intersectional and pervasive impacts of social and structural inequities in society. COVID-19 is
having a disproportionate impact on people who are already disadvantaged by virtue of their race
and ethnicity, age, health status, residence, occupation, socioeconomic conditions, and other
contributing factors (Williams and Cooper, 2020). In public health crises, certain populations are
often falsely accused of being the cause of an outbreak, further worsening stigma and
discrimination. The current moment of ethical reckoning playing out around race in the United
States reveals the disproportionate impact of the COVID-19 pandemic on racial and ethnic
minorities and other vulnerable and marginalized groups through cultural and political discourse
across the country (Yancy, 2020). Given the legacies of inequality, injustice, and discrimination
that have undermined the health and well-being of certain populations in the United States for
centuries, considerations of equity should factor into plans for allocating and distributing
COVID-19 treatments and vaccines to the population at large (Essien et al., 2020).

Racial and Ethnic Equity

An increasing body of evidence indicates that in the United States, certain racial and
ethnic groups including Black, Hispanic or Latinx, American Indian, Alaska Native, Native
Hawaiian, and Pacific Islander communities have been disproportionately affected by COVID-
19 (Cohen, 2020b; Johnson and Buford, 2020). This is evident in the overrepresentation of these
groups in the daily number of reported cases® and in their increased risk of severe clinical
outcomes, hospitalization, and death (Gold et al., 2020; Killerby et al., 2020; Millett et al., 2020;
Price-Haywood et al., 2020; Stokes et al., 2020). In Chicago, for example, both the number of
COVID-19 cases per 100,000 persons and the mortality rates are higher among Hispanic and
Black populations than among White populations. Similarly, age-adjusted COVID-19 (cause-
specific) mortality rates are higher among Hispanic and Black populations (Webb Hooper et al.,
2020).

American Indian and Alaska Native individuals had a cumulative incidence of
laboratory-confirmed COVID-19 cases that was 3.5 times greater than that among non-Hispanic
White individuals, according to data from 23 states as of July, 2020 (Hatcher et al., 2020).
Pacific Islander communities have experienced mortality from COVID-19 at a rate up to five
times their proportion of the population compared to the general population (Wong, 2020). Due
to COVID-19, Native Hawaiians have experienced mortality rates that are three times higher
than the proportion of the population in Hawaii (Wong, 2020).

% According to CDC data, among cases where race and ethnicity are reported, 33 percent are Hispanic, 22 percent
are black, 1.3 percent American Indian or Alaska Native. This impact is disproportionate because Hispanics make
up 18 percent of the U.S. population, blacks make up 13 percent and AI/AN make up 0.7 percent (CDC, 2020a).
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CDC has compiled data by race and ethnicity on the rates of COVID-19 cases, age-
adjusted hospitalizations, and death (CDC, 2020b,d). Compared to White, non-Hispanic persons,
American Indian or Alaska Native (non-Hispanic) persons had a case rate that was 2.8 times
higher, a hospitalization rate that was 4.6 times higher, and a death rate that was 1.4 times higher
(CDC, 2020b,d). Hispanic or Latinx persons had a case rate that was 2.8 times higher, a
hospitalization rate that was 4.7 times higher, and a death rate that was 1.1 times higher (CDC,
2020b,d). Black or African American (non-Hispanic) persons had a case rate that was 2.6 times
higher, a hospitalization rate that was 4.7 time higher, and a death rate that was 2.1 times higher
(CDC, 2020b,d).

Intertwined inequities and disparities in the social determinants of health—which CDC
defines as “conditions in the places where people live, learn, work, and play that affect a wide
range of health and quality-of life-risks and outcomes” (CDC, 2020j)—tend to impact racial and
ethnic minority groups disproportionately (CDC, 2020c; Cohen, 2020b). Chronic conditions that
are associated with worse COVID-19 outcomes—for example, diabetes mellitus, asthma,
hypertension, kidney disease, and obesity—are more common in Black and Hispanic or Latinx
populations than in White populations (Arasteh, 2020; Hatcher et al., 2020; Kirby, 2020). In the
United States, the Native Hawaiian or Pacific Islander community is one of the highest-risk
populations for cardiometabolic diseases, including diabetes mellitus, obesity, and hypertension
(Mau et al., 2009). American Indians and Alaskan Natives also tend to have higher rates of
diabetes mellitus, obesity, hypertension, and other chronic conditions compared to the White
population in the United States (Adakai et al., 2018; Poudel et al., 2018).

In addition to experiencing higher incidence and prevalence rates of chronic medical
conditions, racial and ethnic minority populations tend to have limited access to health care, are
less likely to be insured, and are more likely to live and work in conditions that worsen health
outcomes (Tai et al., 2020). Minority groups also comprise a greater percentage of essential
workers—only 20 percent of African Americans are able to work from home, for example—and
many rely on public transportation to travel to work, which increases their likelihood of exposure
to SARS-CoV-2 (Kirby, 2020; Tai et al., 2020). In New York City, 75 percent of frontline
workers are people of color and 40 percent of transit workers are African American. Native
Hawaiian and Pacific Islander populations are also disproportionately represented in essential
workers groups in areas such as the hospitality industries, family businesses, and low-paying
health care occupations; they are also more likely to live in congregate living settings (Wong,
2020), increasing their risk for SARS-CoV-2 infection. CDC has identified several categories of
risk factors that are associated with COVID-19 illness, hospitalization, and death in racial and
ethnic minority communities (CDC, 2020c¢) (see Box 1-3), all of which tie back to the historical
impact of systemic racism and the social determinants of health. An increasing body of evidence
demonstrates that racism and discrimination, through the biological impacts of stress, poverty,
and other negative outcomes, play a direct role in the health of communities of color (RWIJF,
2020; Williams, 2020).

These points are important, and the committee has taken great pains to emphasize them
not only because of the moral and ethical implications of this disproportionate experience with
COVID-19 by these individuals, but also because in our highly interconnected world, for the
reasons previously noted, the challenges experienced by particular subpopulations have an effect
on us all. If we have learned anything from this pandemic, it is that we are inevitably all in this
together.
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BOX 1-3
COVID-19 Risk Factors for Infection and for Severe Disease Associated with Social
Determinants of Health

The Centers for Disease Control and Prevention (CDC) defines social determinants of
health as the “conditions in the places where people live, learn, work, and play that affect a
wide range of health risks and outcomes.” CDC approaches social determinants of health
across five key areas:

Economic Stability

Education

Health and Health Care
Neighborhood and Built Environment
Social and Community Context

Many of these social determinants of health disproportionately and negatively impact
racial and ethnic minority groups. Discrimination in health care, housing, education, criminal
justice, or finance can lead to chronic stress and may put some racial and ethnic minority
groups at an increased risk for COVID-19. People from racial and ethnic minority groups face
risks associated with health care access and utilization, as they are less likely to be insured
than non-Hispanic Whites. Furthermore, health care access and utilization can be limited by
lack of transportation, lack of child care, the inability to take time off work, communication
barriers, cultural differences between patients and providers, or discrimination. Some of the
occupations designated as “essential work” during the COVID-19 pandemic, including health
care professions, farming, grocery workers, and public transportation, have disproportionate
representation of certain racial and ethnic minority groups.

Thus, members of those racial and ethnic minority groups will likely experience
disproportionate contact with the public and are less likely to be able to work from home.
Furthermore, members of these groups are less likely to be able to take paid sick leave. For
certain racial and ethnic minority groups, inequities in access to high-quality education can
lead to lower high school completion rates and barriers to college completion, which may
result in limited job prospects. Members of such groups may be less likely to have the job
flexibility that might protect them from exposure to SARS-CoV-2 or the economic impacts of
the COVID-19 pandemic. Some members of racial and ethnic minority groups live in crowded
housing conditions, which can limit the ability of individuals to practice COVID-19 prevention
strategies. Many members of racial and ethnic groups live in intergenerational homes, and
disproportionate unemployment rates among these groups may lead to less stable housing,
more crowded housing conditions, greater eviction risk, or homelessness.

SOURCES: CDC, 2020c,k.

Historical Gap in Immunization Coverage

Historical precedent for the current disparities in COVID-19 morbidity and mortality is
reflected in the gaps in routine and 2009 HIN1 influenza immunization coverage between non-
Hispanic White and racial and ethnic minority populations. Non-Hispanic Whites have had
higher coverage for routine immunizations compared to racial and ethnic minority groups
(Walker et al., 2014). A nationally representative survey indicated that 2009 HIN1 influenza
vaccine uptake was greater for White and Hispanic respondents than for Black respondents; the
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same trend was present for seasonal influenza vaccine (42.6 percent versus 32.2 percent)
(Uscher-Pines et al., 2011). Another study found that Black and Hispanic populations were
significantly less likely than White populations to receive influenza vaccine regularly (Crouse
Quinn et al., 2011). The 2009 HIN1 influenza vaccine coverage generally was higher among
non-Hispanic Whites than among non-Hispanic Blacks. Vaccination coverage among Black
health care workers was also lower, indicating that access to care was not the only barrier to
vaccination (CDC, 2010). Black and Hispanic survey respondents also tend to be less likely than
White respondents to agree that vaccines are “safe in general” (Uscher-Pines et al., 2011). Data
from a program of dispensing free HIN1 influenza vaccinations at public clinics in Los Angeles
County in 2009 showed that African Americans had the lowest rates of vaccination uptake
compared to other racial and ethnic groups. A major challenge encountered during this
immunization drive was community messaging and discourse that was at odds with the
government messaging in the area. In response, county public health officials pursued audience-
specific advertising, contracted local organizations to support accurate messaging, and engaged
in outreach to community leaders and partners (Plough et al., 2011), demonstrating the need for
targeted messages delivered by trusted messengers, particularly for groups marginalized within
our medical systems.

Additional Health Equity Considerations

The full extent of COVID-19 on people’s health and well-being will likely not be fully
understood for years, but long-term effects are anticipated to span multiple dimensions, including
behavioral, developmental, social, emotional, mental health, educational, and economic impacts.
These impacts are felt around the globe, spanning all populations and regions; however, certain
groups are at an increased risk of suffering from the multifaceted impacts of COVID-19. Table
1-1 at the end of this section provides an overview of key data available thus far on the impact of
COVID-19 on these populations.

Special Populations at an Increased Risk from COVID-19

Differential health impacts are also experienced by certain populations who tend to
experience worse outcomes if they contract COVID-19. Like racial and ethnic minority groups,
many of these populations face underlying social and structural disparities that intersect to
exacerbate health inequities.

Older Adults Older people who contract COVID-19 are at a greater risk of developing severe
disease and dying (UN, 2020b). This risk is likely exacerbated by the fact that many elderly
people have underlying health conditions or live in congregate settings, such as long-term care
facilities, where transmission of SARS-CoV-2 can occur readily (Cohen, 2020b). In the United
States, adults aged 65 years and older account for approximately 8 out of 10 reported deaths
related to COVID-19 (CDC, 2020f). Among those 65 years of age and older, the risk of severe
COVID-19 disease and mortality increases sharply with age (see Figure 1-1, which shows
cumulative hospitalization rates per 100,000 persons stratified by age groups). In the United
States, people aged 85 and older are experiencing an “overwhelming percentage” of severe
outcomes due to COVID-19 (Nikolich-Zugic et al., 2020). Worldwide, estimates suggest that
people aged >80 years are experiencing a mortality rate from COVID-19 that is about five times
the average mortality rate (UN, 2020b). A global modeling study suggests that around two-thirds
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of people aged >70 years have at least one underlying health condition, which compounds their
risks of COVID-19 infection, severe disease, and death (Sanyaolu et al., 2020). Compared to
people below the age of 65, the population-level COVID-19 mortality risk for people aged 65
years and older is estimated to be 16-fold to 52-fold higher in the United States (based on data
from 13 U.S. states) and 30-fold to 100-fold higher in Europe and Canada (based on data from
10 European countries) (Ioannidis et al., 2020). Because of the significantly greater likelihood
that older people with COVID-19 will die—particularly those with underlying conditions that
enhance their risk—protecting this vulnerable group should be a key consideration in managing
the pandemic (loannidis et al., 2020). This group also presents a growing challenge over time, as
the United Nations estimates that by 2050 there will more than twice as many people over age 65
as there will be children under 5, and the cohort of adults older than 65 will exceed the cohort of
individuals who are 15-25 years old (Koff and Williams, 2020).

Laboratory-Confirmed COVID-19-Associated Hospitalizations

Preliminary cumulative rates as of Sep 12, 2020

COVID-NET :: Entire Network :: 2020 :: Cumulative Rate
Age Group Selection
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The Coronavirus Disease 2019 (COVID-19)-Associated Hospitalization Surveillance Network (COVID-NET) conducts population-based surveillance for laboratory-confirmed COVID-19-associated hospitalizations in children
(persons younger than 18 years) and adults. The current network covers nearly 100 counties in the 10 Emerging Infections Program (EIP) states (CA, CO, CT, GA, MD, MN, NM, NY, OR, and TN) and four additional states
through the Influenza Hospitalization Surveillance Project (IA, MI, OH, and UT). The network rep pp! ly 10% of US (~32 million people). Cases are identified by reviewing hospital, laboratory, and
admission databases and infection control logs for patients hospitalized with a documented positive SARS-CoV-2 test. Data gathered are used to estimate age-specific hospitalization rates on a weekly basis and describe
characteristics of persons hospitalized with COVID-19. Laboratory confirmation is dependent on clinician-ordered SARS-CoV-2 testing. Therefore, the unadjusted rates provided are likely to be underestimated as
COVID-19-associated hospitalizations can be missed due to test availability and provider or facility testing practices. COVID-NET hospitalization data are preliminary and subject to change as more data become available. In

particular, case counts and rates for recent hospital admissions are subject to lag. As data are received each week, prior case counts and rates are updated accordingly. All incidence rates are unadjusted. Please use the
following citation when referencing these data: "COVID-NET: COVID-19-Associated Hospitalization Surveillance Network, Centers for Disease Control and Prevention. WEBSITE. Accessed on DATE

FIGURE 1-1 COVID-19 hospitalizations per every 100,000 persons, stratified by age group.
NOTES: The Coronavirus Disease 2019 (COVID-19)-Associated Hospitalization Surveillance
Network (COVID-NET) conducts population-based surveillance for laboratory-confirmed
COVID-19-associated hospitalizations in children and adults. The current network covers nearly
100 counties in the 10 Emerging Infections Program states, and four additional states through the
Influenza Hospitalization Surveillance Project (14 states in total). The network represents
approximately 10 percent of the U.S. population.

SOURCES: CDC, 2020f,1.
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People with Underlying Conditions or Comorbid Conditions The risk of severe disease and
death due to COVID-19 is greater among people with underlying conditions or comorbid
conditions. These conditions include cancer, chronic kidney disease, chronic obstructive
pulmonary disease (COPD), an immunocompromised state or weakened immune system from
solid organ transplant, obesity, serious heart conditions, sickle cell disease and type 2 diabetes
mellitus (CDC, 2020g). Modeling estimates suggest that roughly 20 percent of people worldwide
may be at an increased risk of severe COVID-19 disease due to their underlying health
conditions. This risk also increases substantially with age, because both older adults and people
with underlying health conditions tend to experience severe health outcomes if they contract
COVID-19 (CDC, 2020a; UN, 2020b). According to CDC’s surveillance data for March 2020,
people with COVID-19 who had underlying health conditions—most commonly hypertension,
obesity, cardiovascular disease, diabetes mellitus, and chronic lung disease—were six times as
likely to be hospitalized and 12 times as likely to die from the disease as those without
underlying health conditions (CDC, 2020a; Sanyaolu et al., 2020). Although older people are
more likely to have one or more comorbid conditions, people of any age with underlying health
conditions are at greater risk of severe COVID-19 (Sanyaolu et al., 2020). CDC’s data suggest
that about one-third of patients aged 18—49 who are diagnosed with COVID-19 have underlying
chronic lung disease, such as asthma (Sanyaolu et al., 2020). CDC has developed a list of
medical conditions that increase the risk of severe COVID-19 illness, which is updated on an
ongoing basis (see Box 1-4).

BOX 1-4
Centers for Disease Control and Prevention’s List of Medical Conditions That Increase
the Risk of Severe COVID-19 lliness

People of any age with the following conditions are at an increased risk of severe illness
from COVID-19:

Cancer

Chronic kidney disease

Chronic obstructive pulmonary disease

Immunocompromised state from solid organ transplant

Obesity (body mass index =30)

Serious heart conditions (e.g., heart failure, coronary artery disease,
cardiomyopathies)

e Sickle cell disease

o Type 2 diabetes mellitus

People with the following conditions might be at an increased risk for severe illness from

COVID-19:
e Asthma (moderate-to-severe)
e Cerebrovascular disease
e Cystic fibrosis
e Hypertension

PREPUBLICATION COPY: UNCORRECTED PROOFS

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/25917

Framework for Equitable Allocation of COVID-19 Vaccine

1-12 FRAMEWORK FOR EQUITABLE ALLOCATION OF COVID-19 VACCINE

¢ Immunocompromised state from blood or bone marrow transplant, immune
deficiencies, HIV, use of corticosteroids, or use of other immune-weakening
medicines

Neurologic conditions, such as dementia

Liver disease

Pregnancy

Pulmonary fibrosis

Smoking

Thalassemia

Type 1 diabetes mellitus

SOURCE: CDC, 2020g.

People Who Live and/or Work in Congregate Settings People who live or work (or both) in
congregate settings, such as nursing homes or group residential homes, are at higher risk of
acquiring COVID-19 and developing severe disease. Approximately 1,347,000 people in the
United States live in nursing homes, 811,000 reside in assisted living facilities, and
approximately 75,000 live in intermediate-care facilities—in addition to more than 3 million
people who work in nursing or residential care facilities (CDC, 2020e,j; Chidambaram, 2020;
True et al., 2020). Older adults residing in senior living facilities are at a high risk of severe
COVID-19 due to the burden of chronic illness and their exposure to the virus while to living in
congregate housing (Nikolich-Zugic et al., 2020). In a sample of 23 states with publicly reported
death data as of April 23, 2020, more than 10,000 deaths—or 27 percent of all deaths due to
COVID-19 in the sample—occurred among people living in long-term care facilities. Across
Colorado, Delaware, Massachusetts, Oregon, Pennsylvania, and Utah, more than half of all
COVID-19 deaths occurred among residents of long-term care facilities (Chidambaram, 2020).
Older people living in congregate settings tend to have one or more underlying health
conditions. However, many people without such underlying conditions are at increased risk of
SARS-CoV-2 infection due to living or working in congregate settings: for example, prisoners,
meat packers, soldiers, and grocery store workers (Cohen, 2020b). People who are incarcerated
tend to have multiple risk factors that can increase their risk of contracting SARS-CoV-2
infection and experiencing worse outcomes upon developing COVID-19. The United States
incarcerates more individuals than any other country, with nearly 2.2. million people living in
prisons and jails at the end of 2016 (Akiyama et al., 2020). The nature of incarceration makes it
difficult or impossible to maintain adequate social distance, thus increasing transmission of
SARS-CoV-2 (Hawks et al., 2020). For instance, at Rikers Island prison in New York, more than
200 additional infections were diagnosed within just 2 weeks after the first case was detected in
the facility (Hawks et al., 2020). At San Quentin prison in California, more than 1,600 infections
have been diagnosed (Maxmen, 2020). Age and comorbid conditions can also exacerbate the risk
of COVID-19 among people who are incarcerated. Due to longer sentences, the average age of
the prison population in the United States has increased. Between 1993 and 2013, the number of
people aged >55 years in prisons increased by nearly 400 percent (Hawks et al., 2020), and the
U.S. Department of Justice reports that 81,600 persons who are incarcerated are aged >60 years
(Akiyama et al., 2020). Half of the people who are incarcerated in state prisons have at least one
chronic condition—for example, heart disease (10 percent) and asthma (15 percent)—at
prevalence rates that are higher than those in the general population, even when age is taken into
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account (Hawks et al., 2020). Furthermore, some population groups are more likely to be
disproportionately incarcerated, including racial ethnic minorities, people with unstable housing,
and people with substance use disorders or mental illness (Akiyama et al., 2020). Despite their
heightened risk of acquisition and transmission of infection, people who are incarcerated may
also face barriers in accessing health care. For instance, the 2009 HIN1 vaccine roll-out exposed
the failure to incorporate prisons into planning efforts (Akiyama et al., 2020). On the other hand,
long-term carceral settings may facilitate easier deployment of a multi-dose vaccine.

People Experiencing Homelessness The United States has a large number of people
experiencing homelessness, who also may experience greater risks related to COVID-19.
Between 2007 and 2019, the United States had approximately 500,000 individuals experiencing
homelessness on any given night (Tsai and Wilson, 2020). People aged <65 years experiencing
homelessness have an all-cause mortality rate that was already 5—-10 times higher than that in the
general population before the arrival of COVID-19; this disparity in mortality could be further
widened by the pandemic (Tsai and Wilson, 2020). Homelessness can exacerbate conditions that
drive SARS-CoV-2 transmission, including crowded shelters/housing and limited access to basic
hygiene, such as handwashing facilities (Tsai and Wilson, 2020). Homeless individuals often
have less access to health care, which can limit their access to COVID-19 testing, quarantine,
and treatment (Tsai and Wilson, 2020). Additionally, the transient and geographically mobile
nature of populations experiencing homelessness could undermine efforts to track infection and
prevent transmission (Tsai and Wilson, 2020).

People with Mental and Physical Disabilities Having a disability, in and of itself, does not put
individuals at a higher risk for SARS-CoV-2 infection or severe COVID-19 illness—according
to CDC, the key factor lies in the likelihood of having serious underlying comorbid conditions
(CDC, 2020h). However, adults with disabilities are three times more likely to have conditions
such as heart disease, stroke, diabetes mellitus, or cancer when compared to adults without
disabilities (CDC, 2020h), which puts them at a higher risk of severe illness from COVID-19. In
addition, some groups experience an increased risk due to the living conditions necessitated by
their disability. For example, some individuals with limited mobility will frequently come into
unavoidable close contact with others, such as caregivers (CDC, 2020h). Additionally, millions
of people with developmental disabilities live in group homes as a direct result of court mandates
requiring depopulating institutions. Some people with disabilities who may have trouble
understanding information or engaging in safe behavior—such as social distancing or hand
washing—are also at increased risk (CDC, 2020h), and those who may not be able to
communicate or convey the symptoms they experience from COVID-19 can lead to an increased
risk of infecting others or having unrecognized illness (CDC, 2020h).

Differential Impact Across Sex and Gender Current evidence suggests that men and women
have similar rates of COVID-19 disease. However, men who contract COVID-19 are at greater
risk for severe outcomes and death, regardless of age. In one public data set, the proportion of
men who died from COVID-19 was 2.4 times that of women (Jin et al., 2020). However, the
broader social and economic impacts of COVID-19 are intensified for women and girls because
of their gender (UNWomen, 2020). These impacts are being amplified in many contexts where
social cohesion has been undermined and institutional capacity and services have been limited.
The impacts of women’s and girls’ generally lower economic status have been compounded by
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COVID-19, and the disruption of services for children and older persons has created an
additional burden of unpaid care work on women and girls. Deepening economic and social
stress, restricted movement, and social isolation measures have led to exponential increases in
gender-based violence (Kofman and Garfin, 2020), as many women have been forced to
“lockdown” with their abusers while support services for survivors of abuse have become
inaccessible (Usher et al., 2020).

Differential Impact Across Geographic Regions Across geographic regions within the United
States, different trends have emerged. As of September 14, 2020, 31 out of 50 states are
classified as COVID-19 hot spots (KFF, 2020). Hot spots are defined as states where (1) cases
have increased by more than 5 percent over the last 2 weeks; (2) the 7-day rolling average
positivity rate exceeds 10 percent or has increased by more than 1 percent over the last 2 weeks;
(3) per 1 million persons, new daily cases are more than 100 (KFF, 2020). Differences also exist
across states based on policies such as social distancing requirements (e.g., non-essential
business closures, stay-at-home orders, large gathering bans), removal of barriers to testing and
treatment (e.g., paid sick leave), and whether the states are reporting data regarding illness and
mortality in long-term care facilities (KFF, 2020), a key factor contributing to the differential
burden of COVID-19 across jurisdictions.

People Who Are Undocumented People who are undocumented or otherwise living without
clear legal status may also experience higher risks due to COVID-19. Although the populations
of Hispanic immigrant communities tend to be relatively young and healthy, the prevalence of
diabetes mellitus—a risk factor for more severe COVID-19 disease—is 22 percent among people
who are Hispanic, which is the highest prevalence in any racial ethnic group in the United States
(Page et al., 2020). Additionally, many undocumented immigrants work in service industries and
are unable to isolate at home (Page et al., 2020). Health care system and access problems also
compound the inequities faced by this population. The Patient Protection and Affordable Care
Act (ACA) does not provide health insurance coverage eligibility to undocumented individuals;
as a result, an estimated 7.1 million undocumented immigrants lack health insurance and are
prevented from accessing health care (Page et al., 2020). Under the Public Health Service Act,
the United States can provide free COVID-19 care, but it is unclear how this has applied in the
current pandemic situation. Out-of-pocket fees will likely limit COVID-19 testing and provision
of appropriate care; even those who can and do access health care, whether in person or via
telehealth, may struggle with limited English and may rely on outdated or incorrect health
information available online (Page et al., 2020).

Children More research is needed to understand the impact of SARS-CoV-2 infection on
children. According to data compiled by the American Academy of Pediatrics (AAP) as of
September 10, 2020, children and adolescents account for 10 percent of COVID-19 cases and
less than 0.3 percent of deaths (AAP and CHA, 2020). Most children diagnosed with COVID-19
experience mild symptoms, most commonly fever and cough (NASEM, 2020). Although
children tend to experience mild infections, a study of 582 children aged <18 years in 21
countries found that 62 percent of those with COVID-19 were admitted to the hospital, 8 percent
required intensive care unit (ICU) admission, and 4 percent required mechanical ventilation
(Gotzinger et al., 2020). Research on multisystem inflammatory syndrome in children, a rare but
severe pediatric disease that is temporally associated with COVID-19, is ongoing (Ahmed et al.),
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and consistent with observations previously described, children who are Black, Hispanic or
Latinx, American Indian and Alaska Native, or who have certain underlying conditions (e.g.,
obesity, lung disease) are at increased risk of hospitalization or death due to COVID-19 (Bixler
et al., 2020; Kim et al., 2020). One study found that, among adolescent (under the age of 21)
COVID-19-related deaths reported to CDC from mid-February through the end of July 2020, 78
percent were Black, Hispanic or Latinx, or American Indian and Alaska Native individuals
(Bixler et al., 2020). Overall, AAP has reported that as of September 10, 2020, 1.8 percent of all
child COVID-19 cases resulted in hospitalization (AAP and CHA, 2020). The COVID-19
pandemic will likely shape the worldview, hygiene habits, and consumer behavior of children,
and it remains to be seen how profoundly the pandemic interferes with children’s development,
education, and long-term relationships. Some children may face permanent life alterations or
developmental impairments, such as through the effects of acute malnutrition, exposure to toxic
stress, family breakdown, child labor, or teenage pregnancy (UN, 2020a). Increasing joblessness
associated with the COVID-19 pandemic will likely have long-term consequences for child
poverty. Furthermore, the longer schools remain closed, the less likely children will be able to
catch up in terms of both education and life skills (UN, 2020a). Current COVID-19 vaccine trials
do not include children, a gap that must be filled to ensure safety and efficacy of COVID-19
vaccine in pediatric populations (Branswell, 2020).

People Who Are Pregnant or Breastfeeding Emerging evidence suggests that pregnant
women may be at an increased risk of developing severe COVID-19 disease that requires I[CU
admission and mechanical ventilation (Cohen, 2020b; Ellington et al., 2020). Moreover, Black
and Hispanic women who are pregnant appear to be disproportionately affected by SARS-CoV-2
infection during pregnancy (Ellington et al., 2020), and factors such as increased maternal age,
high body mass index (BMI), chronic hypertension, and preexisting diabetes have been
associated with severe COVID-19 during pregnancy (Allotey et al., 2020). In addition, infants
born to women who are infected with SARS-CoV-2 during pregnancy appear to be at an
increased risk for adverse outcomes, including preterm birth and admission to a neonatal
intensive care unit (Allotey et al., 2020). People breastfeeding infants while infected with SARS-
CoV-2 does not appear to put the infants at risk (Chambers et al., 2020). Pregnant women are not
generally prioritized to receive new vaccines, given the potential for fetal harm (Cohen, 2020b).
Pregnant women have been excluded from COVID-19 vaccine clinical trials, leaving deployment
of any COVID-19 vaccine in this group without evidence as to their safety and efficacy
(LaCourse et al., 2020).
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TABLE 1-1 Key Data on the Impact of COVID-19 on Certain Populations

Population Key Impact Data

Black e Compared to non-Hispanic White populations, this group has a case rate that is
2.6 times higher, a hospitalization rate that is 4.7 times higher, and a death rate
that is 2.1 times higher (United States) (CDC, 2020b,d).

Hispanic/Latinx | e Compared to non-Hispanic White populations, this group has a case rate that is

2.8 times higher, a hospitalization rate that is 4.7 times higher, and a death rate
that is 1.1 times higher (United States) (CDC, 2020b,d).

American Indian
and Alaska
Native

e Compared to non-Hispanic White populations, this group has a case rate that is
2.8 times higher, a hospitalization rate that is 4.6 times higher, and a death rate
that is 1.4 times higher (United States) (CDC, 2020b,d).

Native Hawaiian
and Pacific

e Group has experienced mortality from COVID-19 at a rate up to five times its
proportion of the population compared to the general population (United States)

Islander (Wong, 2020).

Older adults e Group accounts for approximately 80 percent of reported deaths related to

(>65 years) COVID-19 (United States) (CDC, 2020f).

e Population-level COVID-19 mortality risk is estimated to be 16- to 52-fold

higher (United States) and 30- to 100-fold higher (worldwide) for this group than
for younger people (Ioannidis et al., 2020).

Older adults e Group is experiencing a mortality rate 5-fold greater than average (United

(>80 years) States) (Nikolich-Zugic et al., 2020; UN, 2020b).

e Group is experiencing an “overwhelming percentage” of severe outcomes due to
COVID-19 (worldwide).

People with
underlying or
comorbid
conditions

e Group is 6-fold more likely to be hospitalized and 12-fold more likely to die
from COVID-19 as people without underlying conditions (United States) (CDC,
2020a).

e Group is at a greater risk of SARS-CoV-2 infection (Sanyaolu et al., 2020)

People who live
and/or work in

e Older adults living in senior living facilities are at high risk of severe COVID-19
(Nikolich-Zugic et al., 2020).

congregate o Long-term care facility residents accounted for half of >10,000 COVID-19

settings deaths reported by April 2020 (United States) (Chidambaram, 2020).

Sex e Men with COVID-19 are more at risk for worse outcomes and death than
women, independent of age (China) (Jin et al., 2020).

Children e Children and adolescents account for 10 percent of COVID-19 cases and less

than 0.3 percent of deaths (United States) (AAP and CHA, 2020).

e Among children with COVID-19, 1.8 percent of cases resulted in hospitalization
(United States) (AAP and CHA, 2020).

o 78 percent of deaths among adolescents (under 21) reported to the Centers for
Disease Control and Prevention between mid-February and the end of July 2020
were people from Black, Hispanic and Latinx, or American Indian and Native
Alaskan communities (Bixler et al., 2020).

People who are
pregnant or
breastfeeding

e Group may be at an increased risk of developing severe COVID-19 disease that
requires intensive care unit admission and mechanical ventilation (Cohen,
2020b).

e Black and Hispanic women who are pregnant appear to be disproportionately at
risk of severe disease and hospitalization (United States) (Ellington et al., 2020).

e Babies born to women infected with SARS-CoV-2 during pregnancy appear to
be more likely to be born preterm or require neonatal intensive care (Allotey et
al., 2020).
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NOTE: The following groups are omitted from the table due to a lack of COVID-specific
epidemiological data: people who are undocumented, people with mental and physical
disabilities, and people experiencing homelessness.

COVID-19 VACCINE LANDSCAPE

The development and widespread allocation and distribution of a safe and effective
COVID-19 vaccine is the cornerstone of establishing community-level protection and
suppressing the COVID-19 pandemic (O’Callaghan et al., 2020). The global scope of the
COVID-19 pandemic and the urgent need for widespread vaccination—perhaps of up to 60
percent of the worldwide population—has created an unparalleled scenario in which the timeline
for vaccine development is being compressed from what has typically been 1-2 decades to just
1-2 years or less (Graham, 2020; Lurie et al., 2020; O’Callaghan et al., 2020; Steenhuysen and
Kelland, 2020). Developing an effective vaccine against a newly discovered viral pathogen in
such a short time frame is unprecedented, but efforts around the world have now generated
multiple promising candidates that are entering various stages of clinical trials. However, the
successful development of a vaccine will give rise to another host of unprecedented logistical
challenges related to manufacturing, purchasing, distribution, allocation, and uptake. These
challenges are compounded and intensified by the need to rapidly manufacture and equitably
distribute billions of doses of vaccine concurrently across the globe.

Vaccine Development

A COVID-19 vaccine could be effective in two ways: either by preventing people from
getting infected or by reducing the severity of disease if a person does become infected (Chen,
2020). Candidate vaccines are tested in three phases (see Table 1-2 for more detail) of clinical
trials focusing on (1) safety, a primary concern through every phase of testing; (2) the induction
of an immune response; and (3) efficacy in an ideal setting, prior to assessing real-world
effectiveness in post-marketing Phase 4 trials (Chen, 2020). A key indicator of vaccine efficacy
is a robust and durable immunogenic response (O’Callaghan et al., 2020). Fortunately, the
genetic sequence of the SARS-CoV-2 virus appears to be relatively stable thus far, which is
promising for a vaccine’s ability to provide durable protection and to match currently circulating
variants of the virus (Chen, 2020; Dearlove et al., 2020). In order to be authorized for use, the
U.S. Food and Drug Administration (FDA) guidance indicates that a COVID-19 vaccine will
need to be at least 50 percent efficacious in placebo-controlled trials (Craven, 2020; FDA, 2020).

TABLE 1-2 Explanation of Phases of Vaccine Trials

Phase Name Explanation

Phase 1 Safety Trials The vaccine is given to a small number of people. Dosage, safety,
and stimulation of the immune system are tested. This is the first
trial in humans.
Phase 2 Expanded Trials | The vaccine is given to hundreds of people across different
population groups to see how and if the vaccine behaves differently
in them. These test further the safety and stimulation of the immune
system.
Phase 3 Efficacy Trials The vaccine is given to thousands of people to monitor how many
become infected or develop the disease in comparison to a placebo
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control group. This helps establish whether or not the vaccine can
protect against the virus, and additional safety monitoring is
conducted as well. (A COVID-19 vaccine will have to protect at
least 50 percent of those who received the vaccination in order to
be deemed effective by the U.S. Food and Drug Administration.)
SOURCES: Corum et al., 2020; FDA, 2018; Lurie et al., 2020.

Major Ongoing Development Efforts

According to the World Health Organization (WHO), 149 COVID-19 vaccines are
currently in preclinical development and 38 candidate vaccines are undergoing evaluation in
clinical trials in the United States, Europe, and China (Lee et al., 2020; WHO, 2020a). As of
early September 2020, the Regulatory Affairs Professionals Society (Craven, 2020) vaccine
tracker is currently tracking 45 vaccine candidates, many of which are in Phase 1-3 trials and
some of which are promising candidates in the pre-clinical stages of research and development
(Craven, 2020). Globally to date, only one vaccine has been approved, from the Gamaleya
Research Institute of Epidemiology and Microbiology in Moscow, Russia; however, it has not
yet undergone Phase 3 clinical trials its efficacy is unknown, and it has only been approved in
Russia (Craven, 2020). Domestically, the U.S. government has homed in on six COVID-19
vaccine candidates, with four currently in Phase 3 trials: the Johnson & Johnson JNJ-78436735,
the Moderna/NIAID mRNA 1273, the University of Oxford/AstraZeneca AZD1222, and the
Pfizer and BioNTech BNT162 (Craven, 2020). More details follow about all six vaccine
candidates currently funded through Operation Warp Speed (OWS). Other major candidates
(several of which are also being funded by the Coalition for Epidemic Preparedness Innovation)
include vaccines being developed by Clover Biopharmaceuticals, the University of Queensland,
Sinovac, the Wuhan Institute of Biological Products/Sinopharm, CanSino Biologics, and the
University of Melbourne and Murdoch Children’s Research Institute (Craven, 2020).

Operation Warp Speed

In May 2020, the U.S. Department of Health and Human Services (HHS) launched OWS
as a public—private partnership with the objective of delivering 300 million doses of a safe and
effective COVID-19 vaccine by January 2021 (HHS, 2020a). OWS is a collaboration that
involves multiple federal entities (HHS and its agencies and the U.S. Department of Defense—
with additional involvement by the U.S. Departments of Agriculture, Energy, and Veterans
Affairs) and NIH’s partnerships with 18 biopharmaceutical companies working to develop a
COVID-19 vaccine (HHS, 2020a).

As of early September 2020, OWS has publicly announced six contracts supporting
vaccine development, each including a clause that guarantees a supply of COVID-19 vaccine to
the U.S. government should a vaccine receive approval and licensure from FDA (HHS, 2020a).
The vaccine candidates included span four platform technologies: mRNA, replication-defective
vector, subunit protein adjuvanted, and live-attenuated vector (Slaoui, 2020). It is anticipated that
OWS may pursue one additional agreement to complete its portfolio, potentially under the live-
attenuated vector platform. The six vaccine candidates currently supported under OWS include
those being developed by:
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e AstraZeneca and the University of Oxford (replication defective vector)—OWS
is providing up to $1.2 billion in support, and at least 300 million doses of vaccine are
guaranteed to the U.S. government (HHS, 2020a).

¢ GlaxoSmithKline and Sanofi (protein adjuvanted)—OWS is providing up to $2
billion in support, and at least 100 million doses of vaccine are guaranteed to the U.S.
government (HHS, 2020a).

¢ Johnson & Johnson (Janssen) (replication defective vector)—OWS is providing
up to $1 billion in support, and at least 100 million doses of vaccine are guaranteed to
the U.S. government (HHS, 2020a).

e Moderna (mRNA)—OWS is providing up to $1.5 billion in support, and at least 100
million doses of vaccine are guaranteed to the U.S. government (HHS, 2020a).

e Novavax (protein adjuvanted)—OWS is providing up to $1.6 billion in support, and
at least 100 million doses of vaccine are guaranteed to the U.S. government (HHS,
2020a).

e Pfizer and BioNTech (mRNA)—OWS is providing up to $1.95 billion in support,
and at least 100 million doses of vaccine are guaranteed to the U.S. government
(HHS, 2020a).

From among these six candidates, four vaccine candidates are furthest along in
development, all of which aim to induce antibodies against the receptor-binding domain of the
surface spike protein of the SARS-CoV-2 virus (O’Callaghan et al., 2020). The four candidates
span two categories:

1. Messenger RNA (mRNA) vaccines: Moderna (mRNA-1273) and Pfizer/BioNTech
(BNT 162)

2. Adenovirus replication-defective vectored vaccines: AstraZeneca and the University
of Oxford (AZD1222) and Johnson & Johnson (JNJ-78436735)

Categories of the OWS Candidate COVID-19 Vaccines Currently in Phase 3 Trials

A messenger RNA (mRNA) vaccine uses a novel method for inducing the production of
a robust immune response that does not require introducing SARS-CoV-2 itself. It delivers
mRNA coding for the SARS-CoV-2 antigen into human cells, where antigen can be produced
(O’Callaghan et al., 2020). This type of vaccine would be easier to produce in mass quantities
than would other categories of COVID-19 vaccine, but an mRNA vaccine has never before been
approved for commercial use to prevent infections. Both Moderna’s and Pfizer and BioNTech’s
versions of this type of vaccine are currently being tested in Phase 3 studies and will require two
doses (28 days between doses for Moderna’s vaccine and 21 days between doses for Pfizer and
BioNTech’s vaccine) to provide adequate immune response and clinical protection (Jackson et
al., 2020; Pfizer, 2020).

Adenovirus replication-defective vectored vaccine candidates use different vectors to
deliver recombinant SARS-CoV-2 spike protein genes—derived from the surface of the virus—
to human cells and induce an immune response (O’Callaghan et al., 2020). AstraZeneca and the
University of Oxford developed a replication-defective simian adenovirus vector-based COVID-
19 vaccine candidate that recently resumed Phase 3 trials outside the United States after they
were paused to allow for a safety review following a suspected adverse event (trials remain
paused in the United States); the candidate is being tested for use with either one or two doses
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(AstraZeneca, 2020). Johnson & Johnson’s adenovirus vector-based COVID-19 vaccine
candidate leverages the company’s AdVac technology, which was also used for its Ebola vaccine
that has been approved for use by the European Commission; the candidate being tested in Phase
3 trials uses a one-dose regimen (Johnson & Johnson, 2020). Johnson and Johnson’s candidate is
anticipated to remain stable at —20 degrees Celsius, with similar requirements for the
AstraZeneca and University of Oxford vaccine candidate. For the two COVID-19 vaccine
candidates using mRNA technology, cold chain requirements are among the highest concerns for
manufacturing, with ultra-cold storage (—80 degrees Celsius) potentially required (Slaoui, 2020;
Taylor, 2020).

Expediting Vaccine Development

Given the urgency of the pandemic, multiple strategies are being employed or considered
to help expedite the COVID-19 vaccine development process. Some vaccine developers are
conducting vaccine immunogenicity and efficacy trials in parallel, instead of sequentially, and
liaising with multiple regulatory bodies to expedite the path to approval and licensure
(Steenhuysen and Kelland, 2020). Human challenge trials offer the possibility of expediting this
process by approving a vaccine based on its expected benefit, if the antibody levels in trial
participants are similar to those observed in people infected in the real world (Chen, 2020).
Human challenge trials have also been suggested to expedite vaccine development, but in
addition to serious ethical concerns related to infecting healthy participants to test a vaccine,
such trials necessarily involve very small sample sizes that are insufficient to assess safety
(Chen, 2020; Cohen, 2020a). To facilitate large-scale clinical trial testing of COVID-19 vaccine
candidates (and monoclonal antibodies), NIH’s National Institute of Allergy and Infectious
Diseases (NIAID) established the COVID-19 Prevention Trials Network (COVPN) in July 2020
(Cohen, 2020a) by merging four existing NIAID-funded clinical trial networks: the HIV Vaccine
Trials Network, the HIV Prevention Trials Network, the Infectious Diseases Clinical Research
Consortium, and the AIDS Clinical Trials Group.

In the United States, regulatory requirements have been adjusted to expedite
authorization and clinical trials, and FDA is encouraging studies on the use of COVID-19
vaccines among pregnant women as well as the enrollment of racial and ethnic minorities
disproportionately affected by the disease (Chen, 2020). Trials including children are anticipated
to occur eventually and will be necessary to establish safety and efficacy in pediatric populations
(Branswell, 2020). Other countries have existing emergency use provisions that allow for the use
of a candidate vaccine among people at high risk of disease while Phase 3 trials are ongoing
(Edmond, 2020). From the perspective of regulatory bodies, however, accelerating vaccine
development increases the risk that adverse events will not be detected prior to widespread
distribution, given smaller Phase 3 trial enrollment and shorter follow-up time with participants
(GAO, 2020). Rapid development and testing may also give rise to concerns about vaccine safety
and exacerbate vaccine hesitancy among the general public, which could impact vaccine uptake
when distribution of a vaccine begins (Schaffer DeRoo et al., 2020).

Vaccine Manufacturing

When a successful COVID-19 vaccine has been approved, fulfilling the global demand
will require the rapid production of an unprecedented number of doses. The required number of
vaccine doses and the necessary manufacturing infrastructure and facilities will depend upon the
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type of vaccine candidate(s) that is (are) successful (Khamsi, 2020). Inevitably, this demand will
create major manufacturing-related challenges, including insufficient capacity, material
shortages, and bottlenecks. The current global supply chain for vaccines is characterized by a
small number of large companies with the capacity to manufacture large quantities of vaccine
doses, but those companies are already operating at or near capacity producing other critical
vaccines for seasonal influenza and other infectious diseases (e.g. measles), which they must
continue to produce (Edmond, 2020; Furlong, 2020; Khamsi, 2020). Some pharmaceutical
companies are planning to manufacture different components of a COVID-19 vaccine at
different sites worldwide (Furlong, 2020). However, travel restrictions are making it difficult for
companies to deploy experts to oversee production sites and technology transfers in other
countries (Chen, 2020).

A major limiting factor in vaccine manufacturing could be shortages in automated filling
and finishing capacity—this involves the vaccine being placed into vials or syringes, sealed, and
packed for shipping (Chen, 2020). Further manufacturing bottlenecks could be caused by
shortages of raw materials and adjuvants for subunit vaccines, plus, vials, stoppers, and supplies
for labels and package inserts (Chen, 2020; Khamsi, 2020). Vaccine manufacturing also requires
a skilled workforce, which can prevent smaller manufacturers or those in low-resource settings
from entering the market.; This inequity has the potential to impede access to effective vaccines
outside of wealthier nations (Anderson, 2020; Furlong, 2020).

Various strategies could help address these manufacturing challenges. For example, the
adoption of platform technologies for manufacturing different types of vaccines using the same
production process in a single facility could help solve problems of scale-up and speed (Furlong,
2020). However, platform technologies have not yet been used to produce mRNA-based
vaccines (Furlong, 2020) and they do not enable single-dose vials to be filled at the same rapid
speed at which doses are produced. Process intensification—which involves densification of
equipment and chaining to ensure continuous or semi-continuous processing—could increase
production volume, reduce costs, and enable smaller facilities in lower-resource settings with
less access to skilled workers to enter the supply chain (Anderson, 2020).

Financing and Purchasing

From a financing perspective, developing and manufacturing vaccines is inherently risky
and hugely costly, even in normal circumstances. Only about 6 percent of vaccine candidates
ultimately make it to market (Steenhuysen and Kelland, 2020), and setting up a production
facility in the United States can cost US$50-$500 million for a monovalent vaccine and up to
US$700 million for a polyvalent vaccine (Anderson, 2020). Production of a COVID-19 vaccine
is projected to cost in the billions of dollars, which far exceeds current public and private
financing commitments (Khamsi, 2020).* The current pandemic situation has required concurrent
investment in developing candidate vaccines of unknown benefit and in scaling up vaccine-
specific manufacturing capacity and supply chains—capacity that might never be used if that
candidate proves unsafe or ineffective (Furlong, 2020; Khamsi, 2020). Some of this enormous
financial risk is being mitigated by advance-purchase agreements with countries for promising
vaccine candidates (Furlong, 2020). However, a major concern is the emergence of vaccine

4 Some large funders are investing in large companies with an established track record in vaccine development,
regulatory approval, and production at scale, while others are investing in smaller entities with promising candidates
but less experience in approval and production (Steenhuysen and Kelland, 2020).
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nationalism, whereby governments hoard supplies, buy up large amounts of future doses, and
seek to manufacture vaccines domestically to maintain control (Furlong, 2020). Manufacturing
“at risk” can expedite the distribution process through upfront investment to begin mass
production of a vaccine while it is still undergoing clinical trials (Chen, 2020; Steenhuysen and
Kelland, 2020). If clinical trials demonstrate that a vaccine is safe and effective, then huge
numbers of doses will already be available for distribution to populations at greatest risk. The
inherent risk is the loss of that investment if the candidate vaccine is unsuccessful.

Vaccine Distribution

If and when a sufficient number of doses of COVID-19 vaccine are manufactured, they
must reach the people who need them. Distribution of the vaccine will present its own set of
complex challenges related to cost, access, logistics, and allocation/prioritization of the limited
number of doses that will be available in the early stages if a vaccine is successful, as well as
mitigating concerns about vaccine safety. Some vaccines may require two doses to produce
immunity, creating further complexity in distribution, although administering multiple doses
might be easier in institutional settings (Chen, 2020). The global supply chain is untested in
operating at this scale, and any breakdown could have serious consequences for effective vaccine
deployment (Chen, 2020; Steenhuysen and Kelland, 2020). Lack of capacity for cold storage and
insufficient cold supply chains could pose major barriers to global vaccine distribution. Some
vaccines (e.g., mRNA vaccines) may require storage and shipping at an ultra-cold temperature (—
80 C), which can cause glass vials to shatter (Chen, 2020), but companies developing mRNA
vaccines are exploring ways to make the vaccines stable at higher temperatures (Chen, 2020).
Broken cold chains are a major cause of vaccine wastage and could limit access to vaccines in
regions of the world where breakdowns in the cold supply chain are already frequent.’ Massive
numbers of new vials, syringes, and needles will also be needed to deliver billions of vaccine
doses to the people who need them (Chen, 2020). Potential solutions include innovations such as
prefilled plastic syringes,® plastic vials with glass linings,” and multi-dose bags or vials that
contain larger numbers of doses, which can be filled more quickly and are easier to store
(Furlong, 2020). However, it is important to note that such novel solutions will require testing to
ensure no interaction between the vaccine and storage materials, such as plastic.

Moving beyond supply concerns and onto demand side considerations, broad vaccine
acceptance will be key to successful vaccine uptake as well. Already, surveys indicate that more
work is needed to promote a potential COVID-19 vaccine and ensure public trust in a vaccine
and the processes involved in its delivery. Chapter 7 of this report, focused on vaccine
acceptance, discusses these issues at length.

Last, vaccine distribution, although essential, is but one part of a pandemic response and
one tool for responding to the COVID-19 pandemic. Other efforts to mitigate the transmission of
COVID-19, such as social distancing, testing, diagnostic testing, contact tracing, and wearing
masks all continue to be of vital importance especially during the early phases of vaccinations.

5 Furthermore, cold chains are also very energy intensive and require refrigerants that contribute to global warming
(Furlong, 2020).

® HHS and the U.S. Department of Defense are supporting efforts to increase capacity for manufacturing up to half a
billion pre-filled plastic syringes by 2021, but this could be delayed by the need for FDA approval for the
technology (Chen, 2020).

" However, larger vials that contain 5-20 doses can lead to potential waste if all the doses are not used within 24
hours after the vial is opened (Chen, 2020).
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Continued guidance on these practices remains an important reality, including discussions of
optimal strategies for leveraging these interventions in combination. The introduction of a
COVID-19 vaccine would be a valuable addition to the pandemic response, but must be a part of
a multi-pronged public health response to COVID-19.

CONTEXTUALIZING COVID-19 VACCINATION EFFORTS IN THE CURRENT
SYSTEM

In conducting its work, the committee assumed that the national COVID-19 vaccine
program will build on the solid and tested national vaccine program that has existed for 65 years
and has evolved and improved over the years. The program started in 1955 with the development
of an effective poliomyelitis inactivated vaccine. Over the years, it expanded to include a score
of vaccines leading to major public health improvements. Polio was eliminated from the United
States and measles transmission was interrupted, appearing now only as the result of
importations of the virus. Mumps, rubella, Haemophilus influenzae B meningitis, and other
diseases have become a memory and are likely to be unknown by new parents.

The United States national vaccine program is a coalition of seamless components, and
OWS recently released a figure demonstrating anticipated plans for distribution of a COVID-19
vaccine that reflects the relationship between various partners (see Figure 1-2). FDA determines
the safety and efficacy of new vaccines, and has the regulatory authority to license them for use
in the United States. ACIP provides consultation to CDC on how to use the vaccines. CDC in
turn develops guidelines on age groups, the routine immunization schedule, and the need for
boosters, and it monitors the provision of the vaccines based on state needs. Within the
framework of federal guidelines, STLTs have had the flexibility to adapt the system to their own
needs. Over the years, some STLTs have developed strong programs using health care providers
(e.g., pediatricians, family practitioners, registered nurses) to administer a vaccine—while other
states have used public health clinics. For many years, varied systems for tracking vaccinated
children could not communicate, but over time, even this difficulty has been addressed.
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FIGURE 1-2 Operation Warp Speed vaccine distribution process
SOURCE: HHS, 2020b.

However, the vaccination program goes beyond this. States can request a CDC field
assignee from the Program Operations Branch in the Immunization Services Division of the
National Center for Immunization and Respiratory Diseases to help in the delivery of vaccines
(there are currently approximately 70 assignees managed under this program) (CDC, 2015). Over
the decades, the vast majority of states have made use of that provision, providing a strong bond
between the federal government and the states. Surveillance and assessment guidelines are
developed by CDC with state input. Unusual problems such as adverse reactions, unexplained
deaths in those vaccinated, failure to protect, and a host of other problems result in immediate
assistance from CDC due to this unusual federal—state relationship. Assignees are supervised in
their daily activities by the state rather than by CDC. The state health officer then coordinates
with every county and city in the state to oversee the provision of vaccines, surveillance and
assessment. The coalition of federal, state, county, and city health workers focused on
immunization activities has been historically very strong.

However, the existing national vaccine program will require significant modifications to
address the challenges posed by the delivery of new COVID-19 vaccines. Early COVID-19
vaccines may require ultra-cold storage not needed for other vaccines. States will have to arrange
for these vaccines to be given in settings with special capabilities, such as medical facilities.

The need for real-time information on people vaccinated by age, sex, occupation, etc., as
well as the need for rapid information on adverse events following immunization (equivalent to a
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Phase IV study) will require augmentation of the current surveillance/assessment system,
probably involving training programs and new assignees to the vaccination program. Flexibility
and agility will be important, and opportunities to embed the national COVID-19 vaccine
program within current vaccination program activities must be sought. The basic approach of
federal guidelines and close federal/state administration of programs will continue to be crucial.
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