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A woman in Dakar, Senegal, receives a COVID-19 vaccination in July 2021.
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Global vaccination must be swifter

Thomas J. Bollyky, Jennifer Nuzzo, Noelle Huhn, Samantha Kiernan & Emily Pond

Speeding up development
of new vaccineswon’t help
much inthe next pandemic,
unless world leaders work
faster toroll out vaccination
globally.
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ast September, more than 100

governments attending US President

Joe Biden’s virtual Global COVID-19

Summit committed to vaccinating at

least 70% of the population in every
country by September 2022. Using national
vaccinationrates frommid-February, we esti-
mate’ that nearly 100 countries will fall short
ofthat objective.

Those missing the target include four out
of five African nations, and most countries in
Central Americaand the Middle East. Inlow-in-
come nations, only one in ten people is fully
vaccinated. Seventeen high-income nations,
including Poland and Oman, are not on track
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toreach this goal either. At its current pace,
Slovakia will not vaccinate 70% of its popula-
tion until May 2026.

In fact, at current vaccination rates, it
will take until 15 July for 75% of high-income
nations to fully vaccinate 70% of their popu-
lations. That’s 590 days (more than 1.5 years)
after the UK government first authorized a
COVID-19 vaccine for general use (see ‘Vac-
cinate the world faster next time’). Getting
this proportion of people fully vaccinated in
three-quarters of all countries will take almost
double that time — 1,173 days, or more than
three years'.

These delays translate into millions of
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avoidable hospitalizations and deaths. They
aremainly theresult ofinadequate global sup-
plies of vaccine doses, and the challenges of
planning, resourcing and implementing vast
vaccination programmes in countries with
already strained health systems.

The US White House is convening another
global COVID-19 summit in the near future.
Tolimitfurther surgesin hospitalizations and
deaths in the current pandemic — and to pre-
parebetter for a potentially even deadlier one
—attendees and world leaders must establish
long-lasting adult-immunization infrastruc-
ture and vaccine-manufacturing capacity
in their own countries. They must prioritize
vulnerable groups for COVID-19 vaccination.
And they must take steps to stem the spread
of misinformation and disinformation around
vaccination.

For many low- and middle-income coun-
tries, all this can be achieved only with ade-
quate support from wealthy nations.

The100-day goal

Over the past six months, the United King-
dom?, the United States® and the European
Union (see go.nature.com/3jrxudk) have all
launched various initiatives to boost vaccine
production. These aimtoreduce theresearch
and development time needed to create vac-
cines against future pandemic threats to as
little as 100 days from the publication of a
virus’s genetic sequence. Researchers are
already trying to develop prototype vaccines
for known pathogensin viral families deemed
most likely to cause the next pandemic.

Such initiatives are crucial in preparing
for future pandemics. On 2 December 2020,
the UK Medicines and Healthcare products
Regulatory Agency became thefirst stringent
regulator to authorize a COVID-19 vaccine,
namely that made by Pfizer and BioNTech.
Developing vaccines in 100 days would have
produced a publicly accessible vaccine 226
days sooner — a period in which 1.4 million
COVID-19 deaths were recorded.

Yet, having faster ways to develop vaccines
will not help unless world leaders also under-
take the measures necessary toachieve much
faster rates of vaccination globally.

As of February, COVAX, the multilateral
COVID-19 vaccine initiative, had distributed
1.3 billion doses of vaccines to 144 countries
and territories. But three-quarters of those
doseswere distributed in the past four months,
almost two years into the pandemic. Millions
ofvaccine doses, donated through COVAX and
bilaterally, are going to waste because they are
arriving in low- and middle-income countries

VACCINATE THE WORLD FASTER NEXT TIME

Many more days could be saved through a more equitable global roll-out of
vaccines than would be cut by shrinking the time for vaccine approval to 100 days.

226 days saved:
if vaccine
approved in
100 days
-
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*Target is for every country to vaccinate at least 70% of its population.

583 days saved:
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many high-income nations
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Timeline refers to Pfizer-BioNTech’s COVID-19 vaccine, the first to be approved by a stringent national regulatory authority. Projections determined as of
16 February 2022, using the average rate of vaccination over the past 30 days for each country (see ref. 1 for methodology).

too late forthemto be used before they expire.
The initial priority for COVAX was procuring
and shipping vaccines, but many recipient gov-
ernments lack resources to get the shots into
arms. They do not have the workforce, infor-
mation systems or cold-chaininfrastructure
and supply logistics to plan, finance and deploy
massive and effective vaccination campaigns.

Forty-four of the African Union’s 55 member
statesdon’t have enough fridges, freezers and
other cold-storage infrastructure needed to

“Allthese delaysin
vaccinationhave
deadly consequences.”

distribute the Pfizer-BioNTech vaccine. This
is according to a report last month by the
Reuters news agency, which cited a January
survey by the United Nations children’s char-
ity UNICEF (see go.nature.com/3jpivpm). In
fact,inFebruary, the Africa Centres for Disease
Control (Africa CDC) reportedly requested
that vaccine donations be delayed or stag-
gered because countries need more time and
resources to deploy them. Meanwhile, COVAX
hasreportedly run out of money to help recip-
ient countries with vaccine deployment, with
no new funding sent since January*. Because
of this and other challenges, 34% of the cur-
rent supply of COVID-19 vaccines has yet to
be administered across the African continent
(see go.nature.com/3bgrhxy).

Such bottlenecks are compounded by a
lack of consideration for the needs of low-and
middle-income countries when it comes to

© 2022 Springer Nature Limited. All rights reserved.

vaccine authorization processes.

In wealthy nations, regulators such as the
US Food and Drug Administration (FDA) and
the European Union’s European Medicines
Agency have been slow to authorize vaccines
that would be easier to administer inlow-infra-
structure settings. The protein-based vaccine
made by Novavax, for example, might not be
needed in wealthier countries where govern-
ments have purchased more than enough
doses of other vaccines for their population.
But Novavax does not require such cold stor-
age as the Pfizer-BioNTech shot, and could
bevaluablein Africa. Likewise, the lack of FDA
approval for the vaccine developed by the
University of Oxford, UK, and AstraZeneca
has reportedly undermined the willingness of
other nations to take donations of this vaccine.

All these delays in vaccination have deadly
consequences. In general, deaths from
COVID-19 have beenrising fastest in the coun-
tries and regions that have the lowest vaccina-
tionrates (see ‘Deadly delays’).

Four priorities

Addressing the outstanding gaps in global
vaccination coverage will require major invest-
ments across four domains — especially in the
world’s poorest regions.

Prioritizing vulnerable groups. That all
nations have the same goal, of vaccinating 70%
of their populations, remains important as a
matter of global equity. But the public-health
rationale behind this goal has shifted because
stopping transmission of SARS-CoV-2 through
a high vaccination rate alone is no longer
feasible.
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COVID-19 vaccines offer limited protection
against infection by BA.1and BA.2, the most
common Omicron variants®. But vaccines
still significantly reduce the probability that
aperson will be hospitalized or die as aresult
of infection. New York state reported that,
in the latest Omicron wave, fully vaccinated
individuals had a 90.1-95.9% lower chance of
being hospitalized with COVID-19, compared
with unvaccinated individuals (see go.nature.
com/37tbshq).

Giventhis, prioritizing the most vulnerable
groups for full vaccinationis currently the best
way to limit further waves of hospitalizations
and deaths.

Indeed, the costs of not doing so were
demonstrated by the recent surge in cases and
deaths in Hong Kong. On average, 284 peo-
ple were dying there each day between 6 and
13 March. That’s a death rate of 38 per million
people per day — the highest recorded globally
in the pandemic®.

Although 65% of the population was fully
vaccinated by 9 February, when Hong Kong’s
Omicron wave was escalating, only 33% of res-
idents aged above 80 had received one dose
—seemingly because of a mixture of compla-
cency stemming fromtheregion’s zero-COVID
policy, andinsufficient effort by public-health
officials to reach nursing homes.

Worldwide, a focus on getting as many
shots in arms as possible and boosting pop-
ulation vaccination coverage has tended to
leave high-risk individuals unprotected. In
low-resource settings, the limited human
resources and lack of patient-information
systems makes it even harder for health offi-
cialstoidentify and prioritize vulnerable and
hard-to-reachindividuals.

Aswe enter the third year of the pandemic,
much more must be done in those settings to
prioritize the most vulnerable — including
health workers, those who are immunocom-
promised and older people, as well as disen-
franchised populations.

To prioritize the vaccination of vulnera-
ble groups, the World Health Organization
(WHO), agencies such as UNICEF and the
non-profit aid agency CARE, together with
nations that provide aid, technical assistance
andvaccines, could work with health officials
in low- and middle-income countries. Over
the past year, for example, the Ugandan gov-
ernment has worked with the US Centers for
Disease Control and Prevention to establish
centralized systems for tracking people by age
and by medical and vaccination status, and to
boost vaccine uptake in priority groups. This
hasbeen done in part through the use of clinics
andinfrastructure set up by the US President’s
Emergency Plan for AIDS Relief. In Mali, for
example, more than 800 health workers were
recruited and trained in the past year to con-
duct community surveys, to improve under-
standing of local attitudes towards COVID-19
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vaccines, and to identify community-specific
barriers to vaccinating vulnerable groups.

To be most effective, however, partner-
ships with local leaders and communication
campaigns must be established in advance
of acrisis. Investments to help to address the
COVID-19 pandemic should result in lasting
infrastructure that can be used to address
future global health threats.

Adult immunization infrastructure. The
infrastructure needed for COVID-19 vacci-
nation is different from that for immunizing
newborns and children, which global health
programmes have supported for decades. For
thelatter, health-care workers and immuniza-
tioninitiatives canlargely focus on providing
information and shots in schools and paedi-
atric clinics, or as part of prenatal care pro-
grammes. Butin the case of COVID-19 vaccines,

“Governments have
underestimated the
extent to which rampant
disinformationimpedes
vaccination campaigns.”

all age groups (usually above the age of five)
mustbe reached across vastly diverse settings.

As such, the COVID-19 pandemic offers a
rare opportunity to build on existing health
systems toimprove adult immunization infra-
structure across low-income settings.

More people, from medical students to
pharmacists, could be trained and mobilized
to help with community outreach and vaccine
administration in local clinics. Mobile vacci-
nation clinics could be set up to reach people
wheretheylive, work or socialize. In addition,
community-specificeducation and messaging

DEADLY DELAYS

Since 2 December 2020, deaths from COVID-19 have
been rising fastest in the lowest-income countries —
which also have the lowest vaccination rates.

In African
j nations, onein
seven people

have been fully
vaccinated.

Less than 70% of
the population is
vaccinated in

17 high-income
countries.

Increase in cumulative deaths (%)
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*Doses administered per 100 people can be higher than 100 because of the
two-dose regimen for most vaccines and the use of further booster shots.
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campaigns could be launched. In Zambia, for
example, the US Agency for International
Development (USAID) has supported health
workers’ door-to-door community outreach
and COVID-19 vaccination events at stadiums
and hair salons.

Building lasting adult immunization pro-
grammes in poorer nations would help to
support any future need to provide boosters
against COVID-19 variants, aswell as bolster the
response to a future pandemic and potential
vaccination campaigns against other diseases,
such as yellow fever and tuberculosis. Brazil,
whichhas otherwise struggledinits pandemic
response, achieved high rates of COVID-19
vaccination because of its well-established
national immunization programme for chil-
dren and adults, which is embedded in the
primary health-care system.

Yet, to achieve all this, the United States,
along with other governments and donors,
must provide poorer countries with more
financial and other support.

Just $150 million of the $3.5 billion that
COVAX received in 2020 was for vaccine
delivery (see go.nature.com/36jytcu). And
according to Seth Berkley, chief executive of
Gavi, the Vaccine Alliance, the international
funding for getting shots into arms has run
out. Last month, the White House asked the
US Congress for $5 billion to support global
vaccination. This amount — which has yet to
be provided — is roughly one-quarter of the
$19.5 billion that USAID originally requested
toaccelerate the uptake of COVID-19 vaccines
globally.

Vaccine misinformation and disinformation.
Globally, governments have underestimated
the extent to which rampant disinformation
impedes vaccination campaigns.

Targeted approaches, such asthose involv-
ing community leaders discussing the bene-
fits and risks of COVID-19 vaccination, can
help to improve uptake in groups that have
historical distrust in government interven-
tions. In the United States, community-based
vaccination efforts within the Navajo Nation
helped to vaccinate adults at a rate that
exceeded the US national average as of April
last year (see go.nature.com/3irgecf). But evi-
dence-based approaches with muchbroader
reach will be crucial — both to address this
problem at scale in the COVID-19 pandemic,
and to ensure that governments and health
officials are better equipped to deal with mis-
information and disinformation in a future
pandemic.

Some governments, such as the United
States, are better placed than othersto combat
vaccine misinformation and disinformation. A
2021 report by the non-profit Center for Coun-
tering Digital Hate (CCDH) determined that
more than two-thirds of the COVID-19 misin-
formation and disinformation online could be
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A community leader and health-care workers talk to schoolchildren in a remote part of the Peruvian Amazon about COVID-19.

attributed to 12 individuals on social media’.
Noting insufficient action by social-media
companies to remove these people from
their platforms, the CCDH has called on the
US government to overhaul Section230 of the
US Communications Decency Act 0of 1996. This
protects social-media companies from liabil-
ity stemming from harms caused by content
posted by users.

Until social-media firms or the US govern-
ment take action to address disinformation
atitssource, social mediawillneed tobe con-
tinually monitored for untruths about vac-
cines, and evidence-based counter-narratives
developed. Countries might need to do this for
themselves, but given the common sources of
vaccine falsehoods, aglobal monitoring effort
could help.

The WHO, which warned of the existence
ofan‘infodemic’around COVID-19 as early as
February 2020, might be able to help mon-
itor and respond to some of the COVID-19
vaccine misinformation and disinformation
that continue to arise. For instance, it could
disseminate counter-information — in ways
that capture enough people’s attention — to
essentially drown out the false claims. But the
WHO will need extra financial and technical
resources to better fulfil this role.

Global capacity should also be expanded
to monitor vaccine- and disease-related

misinformation and disinformation; tounder-
stand what makes certaininformation spread
so widely; and to develop and disseminate
effective evidence-based counter-narratives.

Before the broad authorization of COVID-19
vaccines, the CCDH monitored anti-vaccina-
tion groups online and identified the ‘play-
book’ these groups were planning to use to
undermine vaccination efforts®, Understand-
ing the strategies of these groups is crucial
to developing campaigns that debunk false
information.

Regional vaccine manufacturing. Wealthy
nations should provide greater financial and
technical support to create vaccine-manufac-
turing hubsinunderserved regions, to ensure
earlier and more equitable global access to
vaccinesin future pandemics.

There have been welcome steps in this
directionin Africa. The continentis the world’s
most underserved, importing 99% of the
vaccines its populations use (see go.nature.
com/36wcbre). Unsurprisingly, it also has the
lowest COVID-19 vaccination ratein the world:
just one in seven people there is fully vacci-
nated (see go.nature.com/38kusu4).

ButinApril2021, AfricaCDC launched Part-
nerships for African Vaccine Manufacturing
(see go.nature.com/3wg2ysd). This frame-
work aims to attractinternational investment,
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promote technology transfer, support local
R&D and improve regional regulatory capac-
ity. Theaimisthat, by 2040, 60% of all vaccines
used onthe continent willbe produced there.

In recent months, the US International
Development Finance Corporation (a
development financeinstitution), the African
Development Bank and the European Com-
mission have promised financial support for
vaccine manufacturingin Africa.

What’s more, in November 2020 the
US-based companyJohnson &Johnson signed
adeal for “fill-and-finish’ manufacturing of
its viral-vector COVID-19 vaccine in South
Africa (in which vials are filled with vaccine
and packaged for distribution). Pfizer and
BioNTech signed anagreementinjuly 2021to
do the same for their vaccine. And in October
2021, the US-based biotechnology company
Moderna announced plans to build aproduc-
tion facility for 500 million annual doses of
messenger RNA (mRNA) vaccines in Africa,
which it later indicated will be located in
Kenya.

In addition to this, over the past year, the
governments of around ten African nations
— including Algeria, Egypt, Rwanda, Cote
d’lvoire, Ghana and Nigeria — have either
signed agreements to engage in manufac-
turing COVID-19 mRNA vaccines, or formally
expressed an interest in doing so.
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A person with COVID-19 is taken to a hospital in Hong Kong in February 2022 as the region deals with a severe wave of infections.

An emerging risk is that vaccine manu-
facturing efforts in Africa will become too
heavily focused on asingle platform — mRNA
technology. The only approved mRNA vac-
cines so far are those for COVID-19; it is not
yet clear whether mRNA vaccines will prove
useful against diseases that must be tackled as
amatter of routine in Africa, such as malaria
and tuberculosis. Ultimately, however, deci-
sions over the prioritization of manufacturing
capacity and vaccine platforms are for govern-
mentsin Africaand other underservedregions
to make.

Also, so far, the partnerships involving the
major COVID-19 vaccine manufacturers, such
asModerna, have sidestepped licensing their
technology to third parties through the mRNA
vaccine technology transfer hub. The hub was
established by the WHO and other partners
inJune 2021 in Cape Town, South Africa, spe-
cifically to try to encourage licensing and the
sharing of technology and technical know-
how with local vaccine producers. However,
Afrigen Biologics, a South African company,
is working with the hub to develop a vaccine
based on the Moderna vaccine.

The World Bank can help to support vaccine
manufacturingin Africaand elsewhere by cre-
ating mechanisms to mobilize surge finance
in future pandemics. It could also work with
regional entities, such as the Africa CDC, to
bolster pooled-procurement mechanisms
such as the African Vaccine Acquisition Trust,
a centralized vaccine-purchasing agent that
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acts on behalf of the African Union.

Governments should also support efforts at
the World Trade Organization to limit or elimi-
nate the use of export restrictions on vaccines
and other essential medical supplies during
pandemics.

Lastly, the governments of wealthy coun-
tries and the academic and philanthropic
funders of vaccine research and development
caninclude provisionsintheir licensing agree-
ments and guidelines to require or encourage
the transfer of pandemic-relevant technol-
ogy to qualified producers in underserved
regions. Such funders can also work with
recipient nations to provide training, perhaps
through exchange programmes with vaccine
manufacturers overseas, to help ensure that
production meets international regulatory
standards.

Many movies and novels about deadly dis-
ease outbreaks end the same way: with people
lining up gratefully to receive a cure or vac-
cine that scientists have raced to discover.
The response to COVID-19 has lost that plot.
Butisnottoo lateto changethe narrative and
ensure that global vaccination efforts better
match the remarkable achievement of vaccine
science.
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