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It is not too late to achieve global covid-19 vaccine equity

Gavin Yamey and colleagues say that a new, urgent push for global vaccine equity could help avert
suffering and deaths, protect economies, and prevent new virus variants

Gavin Yamey, ' Patricia Garcia,  Fatima Hassan, * Wenhui Mao, ' Kaci Kennedy McDade, ' Madhukar Pai, “
Senjuti Saha, ® Philip Schellekens, © Andrea Taylor, ” Krishna Udayakumar’

During the covid-19 pandemic, we have seen the best
of international collective action and its limits. Global
scientific cooperation drove the development of safe,
highly effective covid-19 vaccines in under one year.’
Yet we have also witnessed global vaccine inequity,>
in which low and middle income countries have

“limited supply and limited vaccine brand options.”3

With the omicron wave dissipating, several well
vaccinated high income nations with stockpiles of
covid-19 vaccines are rushing to declare the pandemic
over, reminding us of how things unfolded with
tuberculosis, malaria, and HIV/AIDS in the past. But
the pandemic is not over and 2.8 billion people
remain completely unvaccinated. Now is the time to
recommit to, and further invest in, equitable and
effective country led vaccination campaigns.

Population Boosters per

In this paper, we briefly examine how global vaccine
inequity arose, lay out a renewed case for urgently
ramping up our commitment to vaccine equity, and
propose principles to ensure no one is left behind in
the quest to vaccinate the world.

What caused global vaccine inequity?

Vaccination coverage varies starkly by country
income level. Although over 11 billion vaccine doses
have been administered, nearly 70% of them
benefited high and upper middle income countries.”
As of 19 March 2022, 79% of people in high income
countries had received at least one dose of a covid-19
vaccine, compared with just 14% in low income
countries.” Primary vaccination and booster coverage
have been highly regressive (fig 1).
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Fig 1| Booster coverage of total population, by income. Country observations (centre points) of boosters per 100 people by income
group and total population size (area) with group averages (lines). HIC=high income countries; UMIC=upper middle income countries;
LMIC=lower middle income countries; LIC=low income countries. Source: https://pandem-ic.com/booster-coverage-of-population-by-

country-income-and-population-size/
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What caused such inequity? We use Wouter and colleagues’
framework to briefly summarise inequitable access to covid-19
vaccines across four dimensions: vaccine production, allocation,
affordability, and deployment.>

Vaccine production

High income countries quickly pre-ordered huge numbers of doses
from companies such as BioNTech/Pfizer that overcame early
manufacturing scale-up challenges relatively quickly.® In contrast,
low and middle income countries, as well as the Covid-19 Vaccines
Global Access (Covax) facility that purchased doses for distribution
in these countries (box 1), largely relied on initial purchases from
Astra Zeneca, Janssen, and Novavax, which were slower to overcome
manufacturing scale-up challenges.

Box 1: Covax

The Covax facility was formally launched in June 2020, aiming to supply
covid-19 vaccines to all countries worldwide. Covax hoped to be able to
vaccinate all health workers, elderly people, and high risk populations

in every country by the end of 2021, which would constitute about 20%
of the global population.

Covax was “designed to stand on two legs.”” The first was the
self-financing leg: high income and upper middle income countries would
buy doses through Covax for their own populations. Initially, they would
be able to purchase enough doses to vaccinate 20% of their populations,
though Covax later raised the ceiling to 50% to attract more high income
and upper middle income country purchases. The incentive for these
nations to buy doses from Covax, ratherthan only through bilateral deals
with vaccine manufacturers, was as an insurance mechanism. If a high
income country’s bilateral deals were unsuccessful (that is, the
candidates failed in trials), the country would still have access to vaccine
doses from the wide portfolio of around a dozen Covax candidates. The
second leg was aimed at the 92 countries that are low income or lower
middle income countries—doses for these nations would be paid for
largely by donor funding through an advanced market commitment.
Covax hoped that a huge number of high and lower middle income
countries would buy doses through the facility, which would have given
Covax massive buying power to invest in research and development,
fund manufacturing at risk, drive prices down through pooled purchases,
and ensure that some of the supply would go to low income and lower
middle income countries. However, in the end most high income and
upper middle income nations largely bypassed Covax: “About 3 dozen
rich nations ended up buying most of their doses by way of direct deals
with vaccine companies rather than through the Covax pool.”8 Its supply
projections were overly optimistic. It was not transparent about the
contracts it made with companies and the prices it paid.” Most high
income and upper middle income nations that pledged to donate doses
to Covax have not met their pledges. An independent review of Covax
found “insufficient inclusion and meaningful engagement” of low and
middle income countries and civil society in developing the mechanism.®
Nevertheless, Covax has to date delivered nearly 1.2 billion doses to the
92 nations participating in the Covax advanced market commitment.

Additionally, low and middle income countries did not have
manufacturing capacities in place at the beginning of the pandemic,
with notable exceptions (for example, China, Cuba, and India).'°
While there has been some investment in vaccine manufacturing
inlow and middle income countries since the pandemic began—such
as the US Development Finance Corporation investment in Biological
E in India and the Carlos Slim Foundation’s investment in vaccine
manufacturing in Mexico and Argentina—these take time to stand
up manufacturing capabilities and cannot solve the immediate
crisis. Vaccine companies and high income nations were reluctant
to share vaccine patents and technology with vaccine manufacturers
in less wealthy countries and with multilateral initiatives that aim

to boost vaccine equity, though there has been some voluntary
licensing to manufacturers in low and middle income countries.

Allocation

To try to ensure fair global vaccine allocation, Gavi, the Vaccine
Alliance, the Coalition for Epidemic Preparedness, and the World
Health Organization launched Covax, a “first-of-its kind ‘buyers
pool’ in which richer nations can collectively purchase vaccines,
fund vaccine development and manufacturing and ensure that some
of the supply will go to poorer countries.”® Covax also uses foreign
aid to buy doses for distribution to 92 lower middle income and low
income countries.

Covax has undoubtedly procured vaccines for people who would
otherwise not have had access, but as an allocation mechanism it
faced an array of challenges, some of its own making and others
outside its control (box 1). High income and upper middle income
nations largely bypassed Covax, buying huge numbers of doses
directly from vaccine companies, and Covax struggled to raise
necessary financing, leaving it at the back of the queue when it
came to purchasing doses.®

The case of Latin America illustrates the allocation problems faced
by low and middle income countries.' Even with resources to buy
vaccine doses, the lack of capacity for negotiations caused delays

in vaccination (for example, Peru was able to start vaccinating only
in March 2021). High public trust in vaccines has allowed the region
to catch up,’” but the delays caused a huge number of deaths that
could have been averted.

Affordability

The wide variation and lack of transparency in vaccine prices across
countries and companies contributed to inequity.'> In 2021, when
the European Union was paying $3.50 (£2.70; €3.20) per dose of the
Oxford-AstraZeneca vaccine, South Africa was being charged $5.25
and Uganda was being charged $7. Many low and middle income
countries had to take out loans to procure vaccines for their
populations while high covid-19 vaccine prices have led to huge
profits for industry.'” The lack of transparency around vaccine prices
and terms of contracts, including indemnity, has been a barrier to
countries being able to negotiate and buy vaccines even when
resources were available—a problem that was particularly acute for
Latin America.'®

Deployment

Cross country differences in health systems, including vaccine
supply chains, data infrastructure, and health workforce,
contributed to global vaccine inequity. For example, many covid-19
vaccines need ultra-cold chains and expire quickly once removed
from storage.>

Vaccine hesitancy also varied across countries.’® While vaccine
uptake is high in many regions of low and middle income countries,
complex social factors drive hesitancy for some communities. For
example, “a history of colonial medical and vaccine research abuse
in Africa diminishes trust in current vaccines.”'” Scarcity and
unpredictability of vaccine supply also complicated building vaccine
confidence.'” 9

Renewed case for vaccine equity

Covid-19 vaccines are very safe and effective, particularly at reducing
hospitalisation and death. Nations with high vaccine coverage have
greatly weakened the link between cases and death. It is unjust that
people in high income and upper middle income nations have been
protected from illness, hospitalisation, and death while those in
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low and lower middle income countries are being left behind. While
the global omicron surge led to large numbers of people worldwide
getting infected and surviving, leaving them with a degree of
immunity, infection induced immunity is not as robust and durable
as being up to date with vaccination; nor does it provide the same
protection against future variants.?° 24

It is a myth to believe that high income countries have been harder
hit by the pandemic and thus “deserve” to have hoarded the lion’s
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deaths per capita have been substantial worldwide, with lower
middle income countries—not high income countries—having the
highest rates. In terms of share, low and middle income countries
currently account for 63% of cumulative reported covid-19 mortality.
When under-reporting and other factors are considered, excess
mortality estimates suggest this share could be as high as 87%.%
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Fig 2 | Cumulative estimated excess deaths since the start of the pandemic per 100 000 people. HIC=high income countries; UMIC=upper middle income countries; LMIC=lower
middle income countries; LIC=low income countries. Mid-point estimates of excess death model by The Economist. Source: https://pandem-ic.com/cumulative-estimated-

excess-deaths-per-capita-by-income/

Low and middle income countries also bear the highest burden of
endemic infectious diseases, such as HIV and tuberculosis, and
have had to redirect resources usually used to tackle these diseases
towards covid-19 control. The pandemic is hindering progress
towards controlling these other diseases in addition to worsening
social determinants such as poverty.2

Vaccinating everyone in low and middle income countries could
avert a huge number of deaths. Savinkina and colleagues estimate
that giving two doses of mRNA vaccine to everyone in low income
countries and lower middle income countries would cost $35.5bn
and avert 1.3 million deaths from covid-19.%” Three doses would cost
$61.2bn and avert 1.5 million deaths from covid-19. To put these
costs into perspective, the International Monetary Fund estimates
the economic losses caused by covid-19 will be $13.8tn from 2020
to 2024.28

Global vaccine inequity undermines the economic recovery and
social and political stability of low and middle income countries.
Sub-Saharan Africa will suffer the greatest economic losses from
covid-19 as a proportion of gross domestic product.? An April 2021
analysis by the United Nations Development Programme found that
if vaccination rates in low income countries had been the same as
those in high income countries, low income countries would have
added $38bn to their gross domestic product forecast for 2021.3° A
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United Nations Counter-Terrorism Committee study concluded:
“Pandemic-related economic hardships (including rising
unemployment, poverty, growing inequality, and food insecurity)
are potential drivers for an increased terrorist threat.”3?

Given the economic interdependency of countries, high income
nations are also harmed economically by their own vaccine
nationalism. Cakmakli and colleagues estimate that high income
countries will bear 13-49% of the global economic losses arising
from vaccine inequity, through factors such as interruption of global
supply chains and reduced exports to low and middle income
countries.3?

Achieving global vaccine equity is an urgent priority to reduce the
risk of future SARS-CoV-2 variants. The uncontrolled spread of
SARS-CoV-2 in unvaccinated populations is a risk factor for new
variants, as seen with the emergence of the delta and omicron
variants.?® The recent delta/omicron surge led to a huge escalation
in cases compared with previous surges (fig 3), creating fertile
ground for the development of new variants. Vaccination reduces
the risk of infection and transmission, even against the highly
transmissible omicron variant. For example, with a booster dose,
vaccine efficacy against infection with omicron approaches 70%,
akin to the efficacy of influenza vaccines.>3
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Fig 3 | Ratio of the peak in cases and mortality rates for the current omicron/delta surge versus previous waves prior to 1 November 2021. Peaks calculated for daily weekly
trailing averages of newly confirmed cases and deaths per 100 000 people. HIC=high income countries; UMIC=upper middle income countries; LMIC=lower middle income
countries; LIC=low income countries. Source: https://pandem-ic.com/the-scale-of-the-omicron-escalation/

We cannot assume the next variant will be less severe than omicron.
Preventing the emergence of new variants is our best strategy,
requiring equitable access to vaccines, new antiviral drugs, and
rapid tests. Equitable access to vaccines must mean equitable access
to a full course, including boosters. Since vaccine effectiveness
wanes around 4-6 months after completing two doses of an mRNA
vaccine or one dose of J&] vaccine,3* the best protected are those
who had a booster—they are considered “up to date” on vaccination.
For high risk populations, further boosters will probably be needed.

Equity among different populations within countries of all income
levels is increasingly important. In the United States, for example,
black and Hispanic populations have been vaccinated at lower rates
compared with the white population,3> and vaccination coverage
is much lower in rural than in urban areas.3® These types of
sub-national disparities are common worldwide.

How we can vaccinate the world and be better prepared

The world is not on course to reach the WHO target of 70% of people
in all countries vaccinated by mid-2022. Yet vaccine equity remains
critical to end the pandemic. How can it be achieved?

Firstly, empowering national sovereignty so that countries determine
their own priorities and targets is a critical dimension of the path
forward in vaccinating the world. Such national sovereignty is
embedded in recent guidance on boosters issued by both Africa
CDC and WHO'’s Strategic Advisory Group of Experts on
Immunization.3% 37 For many nations, reaching the highest risk
groups, including marginalised populations, is their key priority.
They may prioritise vaccinating all older people and health workers
for full vaccination (including boosters).

Secondly, in the short term, there is an important role for more
bilateral donations (provided the doses are not close to expiration)
and donations to Covax. The COVID GAP project estimated in

November 2021 that at the end of 2021, the Group of 7 (G7) and EU

countries had 834 million excess doses, even after accounting for

boosters, child vaccinations, and contingencies; these should have
been donated or diverted well before the end of the year.3®

Hundreds of millions of doses were delivered to low and middle
income countries in November and December 2021, as donor
countries scrambled to meet their donation targets. Unfortunately,
more than 100 million of these doses were rejected by recipient
countries in December alone, primarily because the expiration dates
were too close to allow for in-country distribution.3° In addition to
accelerating pledged donations, G7 and EU countries should also
“queue shift” expected deliveries—that is, defer delivery of
contracted vaccine doses to prioritise delivery to the African Union,
Covax, and countries with unfulfilled bilateral contracts. Covax has
shifted from delivering doses to Africa once they are available to
delivering them timed with when the country wants them, which
should also help to support country led vaccination campaigns.4°

Thirdly, urgent, intensified financial and operational support to
low and middle income countries is needed for their own national
vaccination programmes. Vaccine supply must be made “consistent
and predictable.”*' Donors, multilateral banks, and others must
also tackle health systems bottlenecks, including political context,
in-country planning and financing, health workforce, supply chain
constraints, and data systems.

Fourthly, a trickle-down charity model—in which high income and
upper middle income nations donate doses to lower middle income
and low income nations—is not a fair or sustainable way to achieve
vaccine equity. We need a revitalised push towards vaccine
self-reliance and decentralised bottom-up manufacturing worldwide,
which would be accelerated by the sharing of vaccine intellectual
property and technology transfer, financing, workforce
development, and regulatory support. The case of Latin America
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has also shown how critical it is to strengthen capabilities for
negotiation and improve transparency on prices and contracts.

WHO’s covid mRNA vaccine hub in South Africa is one potential
way forward. The hub is a partnership between Afrigen (a biotech
company), Biovac (a vaccine manufacturer), universities, and Africa
CDC. It recently announced it had developed “its own version of an
mRNA shot, based on the publicly available data on the composition
of the Moderna covid-19 vaccine, which will be tested in the coming
months.”4? Six African nations have been tapped to receive mRNA
vaccine technology from the hub.*3

Many other efforts are under way to manufacture mRNA vaccines
in sub-Saharan Africa—for example, the Kenyan government is
partnering with Moderna to build a vaccine manufacturing facility, 44
a South African company (NantSA) is launching a vaccine plant,*>
and Moderna plans to ship modular mRNA vaccine factory kits.4®

Some low and middle income countries, such as China, Cuba, and
India, have invested in their own covid-19 vaccine development
and production and have achieved impressive vaccination coverage.
In Cuba, for example, as of 19 March 2022, 94% of the population
had received at least one dose of a home grown vaccine, 87% were
fully vaccinated, and 54% were boosted (several Chinese and Indian
vaccines have WHO emergency use listing, unlike Cuba’s
vaccines).” %47 South-South collaborations and technology transfer
could pave the way for current and future pandemic responses.

Fifthly, regional initiatives will become increasingly important in
increasing vaccine coverage in low and middle income countries.
Examples include the African Union African Vaccine Acquisition
Trust, which is leading pooled procurement efforts for member
states, and the Asia Pacific Vaccine Access Facility.

Finally, work is ongoing to develop new variant specific vaccines
and nasal vaccines that could potentially provide sterilising
immunity. Unless we take steps now to ensure a fair, transparent
global allocation process, global inequities will continue for access
to these tools, as they have for new covid-19 treatments, such as
monoclonal antibodies and tablets such as Paxlovid.

We are at a pivotal moment in the covid-19 pandemic. Without a
recommitment to global equity for vaccines and other covid-19
counter measures, coupled with stronger actions and accountability,
many more people will die needlessly, and all countries will increase
their own future health and economic risks. Prematurely “moving
on” from the pandemic, however attractive the short term
implications, would be a moral failure from which the world will
not easily recover.

Key messages

® Covid-19 vaccine access is inequitable: around 8 in 10 people in high
income countries have received at least one vaccine dose compared
with just 1in 10 in low income countries

® Such global inequity has been caused by vaccine development and
production being concentrated in high income nations, hoarding of
doses by such nations, high vaccine prices, and challenges in
deploying vaccines in resource poor settings

® Even as rich nations are “moving on” and declaring the pandemic
over, the public health, moral, and economic case for vaccine equity,
including to reduce the chances of future waves or variants, remains
powerful and undiminished

® We can vaccinate the world through more robust donations, timed
specifically to when low and middle income countries request them;
strengthened capabilities for distribution, delivery, and demand
generation; and decentralised “bottom-up” manufacturing worldwide,
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accelerated by shared vaccine intellectual property and technology
transfer
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