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Since January 2020 Elsevier has created a COVID-19 resource centre with
free information in English and Mandarin on the novel coronavirus COVID-
19. The COVID-19 resource centre is hosted on Elsevier Connect, the

company's public news and information website.

Elsevier hereby grants permission to make all its COVID-19-related
research that is available on the COVID-19 resource centre - including this
research content - immediately available in PubMed Central and other
publicly funded repositories, such as the WHO COVID database with rights
for unrestricted research re-use and analyses in any form or by any means
with acknowledgement of the original source. These permissions are
granted for free by Elsevier for as long as the COVID-19 resource centre
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COVID-19 and other adult vaccines can drive global disease

prevention

The COVID-19 pandemic has led to a renewed recognition
of the importance of disease prevention and public health
globally. The progress in COVID-19 vaccine technology
is a small portion of the pipeline of new vaccines and
injectable therapies that could prevent leading causes
of premature death and disability. This pipeline comes
from decades of investment by governments and work
by pharmaceutical companies, academic researchers,
and new entrants in the field. The urgent need for new
COVID-19 vaccines has also accelerated developments in
this pipeline. Mirroring success during the past 50 years
with the Expanded Programme on Immunization for
children, global life course vaccination and other
preventive strategies that use these products would
strengthen health systems globally and have a major
impact on disease prevention.

In the adult vaccine space, new products at multiple
stages of preclinical and clinical development for
coronaviruses, influenza, and respiratory syncytial virus
(RSV) are expected to emerge in the coming months
and years.> These could become staple products for
reducing adult disease burden, particularly in winter.
Although the global burden of these diseases is difficult
to estimate due to insufficient data in many countries,
it is likely to be considerable. For example, estimates
suggest that influenza causes 389000 deaths annually,
with the majority of cases in southeast Asia, the Western
Pacific region, and sub-Saharan Africa, and that at least
14000 hospital-based deaths are caused by RSV acute
respiratory infection globally, although this is likely to
be an underestimation of total deaths from RSV.** As
durability of vaccine-induced immune response is likely
to remain a challenge, an annual immunisation cycle for
these infectious diseases is possible and would have real
population-level health benefits.

If COVID-19 and influenza booster doses become the
mainstay of annual adult immunisation programmes,
other innovative products could be used alongside
them. Vaccines in development for tuberculosis and
malaria, for example, have promising phase 2 data,
with efficacy of up to 50% against tuberculosisand 80%
against malaria in children.®” Although malaria burden in
children is substantial, evidence suggests that its burden

in adults is underestimated,® and a malaria vaccine with
encouraging phase 2 data is now being tested in adults
(NCT05252845). Existing human papilloma virus and
pneumococcal vaccination programmes still do not reach
all the populations they should.** A vaccine for dengue
fever received its first approval for use in Indonesia in
August, 2022." Additionally, new long-acting preventive
injectable therapies might be administered by health-care
workers in the future—eg, small interfering RNA (siRNA)
that prevents translation of PCSK9 for atherosclerotic
cardiovascular disease prevention, or the siRNA anti-
hypertensive that targets angiotensinogen, if its efficacy
is confirmed in ongoing trials (NCT04936035).”* Long-
acting injectables for HIV prevention and antipsychotic
treatment could similarly have the potential to become
part of preventive strategies.**> Administering each
product individually would be challenging due to high
delivery costs and prices, especially in low-income and
middle-income countries (LMICs). However, bundling
delivery could reduce the per unit cost of administration
by using shared resources, such as supply chains and
health-care workers, for multiple products, and instituting
tiered pricing would make these products more affordable
for countries with constrained health budgets.

Governments and industry have begun building
new manufacturing capacity to avoid vaccine inequity.
Before the COVID-19 pandemic, the world produced
and procured about 5 billion vaccine doses annually.*® In
2022, the world has the capacity to manufacture more
than 25 billion doses of approved COVID-19 vaccines,
and most production is concentrated in China, the EU,
India, and the USA."*" Sustainable, scaled, and globally
distributed manufacturing would improve the response
to future pandemics. As new manufacturing sites are
established, coordinated demand forecasts and adoption
of routine vaccinations at scale could keep these factories
commercially viable so that they are available for the next
pathogen outbreak.

The COVID-19 pandemic highlighted the role of
community-based and primary care sites to deliver
vaccines and to build reliable cold chains. There is
potential to integrate more preventive health services
into a single point of care, reducing the need for vertical
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systems that focus on single diseases. Indeed, in 2019,
two-thirds of global health funding to LMICs focused on
HIV, tuberculosis, malaria (which historically have not
benefited from long-acting pharmacological preventive
technologies), and reproductive, maternal, newborn,
and child health.”® Addressing these patient populations
is important and funding should be sustained, but there
should also be increased focus on prevention strategies
for other adult diseases. These strategies should consider
variations in available financing, service delivery, public
health infrastructure, disease burden, vaccine acceptance,
and other factors across countries.

The digitisation of health systems accelerated during
the COVID-19 pandemic, and digital tools identified and
prioritised individuals for vaccination, recruited them
to sites, and in some settings linked vaccination data
to health records with a unique identifier. Before the
pandemic, about 60% of LMICs did not have electronic
immunisation registries.” Digitisation is key to successful
vaccine roll-outs, and pressure to build this infrastructure
during the pandemic led to considerable progress. This
infrastructure will be particularly important given the
need for multiple vaccines, repeat boosters, and diagnostic
tests for many vaccines or injectables. Not all high-income
countries achieved this infrastructure, but those that did
created some of the best datasets and real-world evidence
on COVID-19 vaccine safety and efficacy.** Many LMICs
have or are developing digital health systems that provide
a powerful starting point for scaling digitally enabled
primary care and public health. Global health funders
and governments should require and prioritise digital
infrastructure to deliver, track, and measure the impact
of adult vaccines, injectables, and other interventions.
This approach would enable systems to not only record
clinical encounters, but also to collect longitudinal data
on demographics, clinical outcomes, and side-effects
(including in clinical trials) in a privacy-protected way. This
digital infrastructure would facilitate the most effective
use of new vaccines and injectable therapies that could
transform the prevention agenda and improve pandemic
preparedness.

The importance of a prevention strategy that capitalises
on innovations for infectious and chronic diseases and
strengthens health systems is clear, as highlighted
in two 2022 reports, A Global Opportunity to Combat
Preventable Disease: How to Use COVID-19 Infrastructure to
Transform Public Health Worldwide? and One Shot to Prevent
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Disease and Prepare for Future Pandemics.”® Vaccines and
preventive injectables that are available or in development
could prevent 10 million deaths each year.”* A global
adult disease prevention programme, supported by
geographically distributed manufacturing and digitally
enabled cold chain, service delivery, and recording,
could have profound implications for health worldwide
between disease outbreaks and also create the systems
to respond to future pathogen threats. Governments,
funders, the private sector, and partner organisations
need to overcome siloed efforts to deliver this programme
as a positive global legacy of the COVID-19 pandemic.
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The Lancet Commission on 21st-Century Global Health Threats

The world has lived through an extraordinary global
health threat, the COVID-19 pandemic, leading to
nearly 20 million deaths, staggering economic losses,
a generational decline in human capital, and the first
decline in global life expectancy since 1950 (the first
year when UN estimates were published).** Another
major threat, climate change, now has broad scientific,
political, and social recognition.>” The spectre of nuclear
confrontation has re-emerged as a serious threat during
the ongoing Russian invasion of Ukraine. The three Cs—
COVID-19, climate change, and conflict—highlight that
the steady global health progress of the past 70 years
will not necessarily continue in the next 70 years. But
there are many other threats beyond the three Cs that
threaten to undermine future global health progress,
including rising antimicrobial resistance, increasing
obesity, inverted population pyramids, eroding sexual
and reproductive rights for women, food insecurity, and
fraying multilateralism. How global health advances or
retreats will depend crucially on the multiplicity of these
threats and how they intersect.

The global community and many nations have
launched commissions, task forces, and panels to

draw lessons from the COVID-19 pandemic/™ The
Pan-European Commission on Health and Sustainable
Development® explored the post-pandemic world
for Europe and made far-reaching recommendations
based on a One Health lens. The Independent Panel
for Pandemic Preparedness and Response™ and the
G20 High Level Independent Panel on Financing the
Global Commons for Pandemic Preparedness and
Response™ called for the creation of new institutions
and financing mechanisms to prepare the world for new
pandemics and other threats. Multiple commissions,
task forces, and panels have addressed climate
change, including two Lancet Commissions, and the
Intergovernmental Panel on Climate Change produces
regular multistakeholder assessments.”®3** These global
convenings have been mirrored by multiple national
reviews." Although there are high-profile initiatives
for pandemics and climate change, other threats have
received less widespread attention or have been debated
largely in academic subdisciplines.

Governments, international organisations, and local
communities will need to manage multiple threats at
the same time. Many of these threats interact and lead
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