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Summary
In counteracting highly infectious and disruptive respiratory diseases such as COVID-19, vaccination remains the
primary and safest way to prevent disease, reduce the severity of illness, and save lives. Unfortunately, vaccination is
often not the first intervention deployed for a new pandemic, as it takes time to develop and test vaccines, and
confirmation of safety requires a period of observation after vaccination to detect potential late-onset vaccine-asso-
ciated adverse events. In the meantime, nonpharmacologic public health interventions such as mask-wearing and
social distancing can provide some degree of protection. As climate change, with its environmental impacts on
pathogen evolution and international mobility continue to rise, highly infectious respiratory diseases will likely
emerge more frequently and their impact is expected to be substantial. How quickly a safe and efficacious vaccine can
be deployed against rising infectious respiratory diseases may be the most important challenge that humanity will
face in the near future. While some organizations are engaged in addressing the World Health Organization’s
"blueprint for priority diseases", the lack of worldwide preparedness, and the uncertainty around universal vaccine
availability, remain major concerns. We therefore propose the establishment of an international candidate vaccine
pool repository for potential respiratory diseases, supported by multiple stakeholders and countries that contribute
facilities, technologies, and other medical and financial resources. The types and categories of candidate vaccines can
be determined based on information from previous pandemics and epidemics. Each participant country or region can
focus on developing one or a few vaccine types or categories, together covering most if not all possible potential
infectious diseases. The safety of these vaccines can be tested using animal models. Information for effective can-
didates that can be potentially applied to humans will then be shared across all participants. When a new pandemic
arises, these pre-selected and tested vaccines can be quickly tested in RCTs for human populations.

Copyright Published by Elsevier Ltd. This is an open access article under the CC BY license (http://creativecommons.
org/licenses/by/4.0/).
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Introduction
Mitigating the impact of an infectious disease pandemic
entails the availability of effective vaccines that can
reduce disease severity and prevent deaths. By the end
of 2022, coronavirus disease 2019 (COVID-19) claimed
almost 7 million lives around the world, with the death
rate being substantially higher during the first disease
wave substantially higher during the first disease wave,
prior to vaccine availability1–3 (https://www.worldome
ters.info/coronavirus/). In particular, the death rate
declined from 5.7% during the first wave to approxi-
mately 1.7% during the second and third waves second
and third waves in developed countries, when vaccines
became available when vaccines became available and
the later variants, Omicron and Delta, caused signifi-
cantly less morbidity and mortality.4 Evidence suggests a
60%–90% decline in severity following vaccination,5–7

and that vaccination remains the safest and best tool
for protecting against COVID-19-related hospitalization
and death, irrespective of previous infection status.8

Once vaccines were available, they averted an esti-
mated 20 million deaths from COVID-19.9 Widespread
vaccination is also expected to reduce the economic
burden of the disease and its impact on social lib-
erties,10,11 and the likelihood of the emergence of im-
mune escape virus variants.12–14 Among all pandemic
diseases, air transmissible respiratory diseases are the
most contagious and difficult to contain. The critical
question is thus how to make vaccines available as early
as possible during future similar or even more severe
pandemics.
Risk of emerging respiratory infectious disease
pandemics
The severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) pandemic is thus far the most contagious
and disruptive infectious disease of the 21st century,
causing a humanitarian crisis and high mortality. This
pandemic is unlikely to be the last. Evidence suggests
that the occurrence of such pandemics may become
more frequent in the near future.15,16 Thus, according to
the WHO and the US CDC there are several pathogens
that could cause future pandemics including Crimean-
Cong haemorrhagic fever, Ebola virus disease and
Marburgh virus disease, Lassa fever, Middle East res-
piratory syndrome (MERS), Nipah and henipaviral dis-
ease, Rift Valley fever, Zika virus, Disease X, Cholera,
Polio, Enterovirus-71, high drug-resistant Tuberculosis
and avian influenza H5N1.17,18 For example, as this
manuscript is written the avian influenza H5N1 is
subject of close surveillance by the WHO and the
Institute of Public Health of Chile where last March
2023 was reported a human infection of avian influenza
H5N1.19

Infectious diseases transmission are driven by
several factors. Human interaction is one of the main
www.thelancet.com Vol 64 October, 2023
factors at environmental level. For instance, global
warming increases the chance of survival of microor-
ganisms and their global spread.15,20 The urbanization
phenomenon through new road construction has been
associated with higher R0 (reproductive number) for
viral, bacterial and protozoan pathogens transmission in
nonremote villages compared to remote communities.21

In addition, urbanization has caused deforestation and
contamination of major watersheds and local climate,
both of which can affect the transmission of enteric
pathogens.18,22

Modernization and development of human society
increases domestic and international travels, contrib-
uting to the transmission of infectious diseases in hu-
man populations.23 Population growth and density also
increase exposure to bacteria, viruses and animals, and
therefore further infection transmission.16 The impact of
human and societal development on the spread of in-
fectious disease is hard to mitigate, making infectious
diseases an inevitable health challenge that humanity
must face.24

The urgent need for an international vaccine
candidate repository pool for potential
respiratory infectious diseases
Before endorsing a framework that discusses the orga-
nization of an international collaboration on vaccine
candidates pool, it is imperative to acknowledge that
future infectious respiratory diseases threaten all hu-
man societies and cannot be contained unless globally
controlled. For example, SARS-CoV-2 showed growing
resilience and sustainable circulation with emerging
variants.8 In the future, a new dreadful pandemic that
spreads rapidly may emerge. The emergence of new
variants of concern within the existing COVID-19
pandemic remains possible as well. Confronting such
threats requires the support of not only scientific soci-
eties but also governments and public and private or-
ganizations around the world. In addition to existing
organizations and pharmaceutical companies for vac-
cine development (Supplementary Table S1), if there
were a new pandemic, a centralized data and resource
exchange would also be helpful. Providing data on vac-
cine safety and effectiveness of the potential vaccines
would enormously help modeling and forecast, espe-
cially in the mid- and long-term.

Proposed mission of the international vaccine
pool (InterVax™)
The mission of international vaccine pool InterVax™ is
to build a foundation to accelerate the development of
vaccines against potential future respiratory infectious
disease pandemic threats so vaccines can be accessible
to any people in need.

The scope of the international pool includes vaccines
against known viruses, that may potentially lead to high
3
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contiguous and catastrophic pandemics, if mutated or
transmitted to humans.

The international pool will focus on the collection
and analysis of information on known viruses; design
and production of potential vaccines; and testing the
safety of potential vaccines in vitro and in vivo on animal
models.

The InterVax™ is an open platform that provides
information all over the world for utilization; users are
expected to follow the same principles of the mission of
the international pool. InterVax" will be registered as a
non-profit independent entity trademark. Members of
the entity have access to the pool and own this trade-
mark equally in terms of health equity.
Suggested function of the international
vaccine pool (InterVax™)
Funding
International vaccine pool accepts all funds from gov-
ernment, public and private, organizations and indi-
viduals. No funds should have any additional condition
except equal global distribution of the products of
InterVax™.

Independence
International vaccine pool will work closely with WHO
and other major vaccine organizations as an indepen-
dent entity, leveraging its existing infrastructure and
contacts in different countries, to achieve its mission
(Supplementary Table S1). Accordingly, the initiative
will be available to all countries with no discrimination.

Interactions
International vaccine pool should collaborate with other
international and national organizations, so that infor-
mation for effective candidates that can be potentially
applied to humans will then be shared across all par-
ticipants to ensure the vaccine reaches where it is
needed in case new infectious disease emerge. While
the international vaccine pool stands as an independent
organization, its interaction with existing organizations
for vaccine research and production (listed in
Supplementary Table S1 as examples) will benefit from
potential resources (WHO, CDCs from variety coun-
tries), financial support (CDCs, WHO, CEPI, SRC), di-
sease monitoring (ISID, IVI), network information
(IFIC, SCARDA, IVI) and technology renovations
(BARDA, VAANZ, GIZ, SRC, etc).
Possibility for the establishment of the
international vaccine pool (InterVax™)
Currently, the three major types of vaccines are mRNA
vaccines, protein subunit vaccines, and viral vector vac-
cines.25 These are either directly synthesized in the
laboratory, as pieces (e.g., spike proteins) of the virus, or
a modified virus. The rapid development of bio-
technologies and our understanding of genomic com-
ponents of various organisms enables us to design and
produce a variety of molecules including mRNA and
proteins through diverse approaches. First, through
genomic sequencing, we can extract genome sequences
for an array of viruses, other infectious pathogens, and
their hosts. Such information enables estimation, to a
high degree of reliability, of the potential pathogenic
effect of infectious agents on human hosts, as well as
projecting and ranking their potential transmission
based on information on clustering from previous
pandemics. Second, current technologies allow us to
design and produce genomic sequences that can be
utilized in the production of mRNA or protein se-
quences that can be used as vaccines.

The span of diversity in knowledge, technological
advancement, resources, and methodologies across
different countries and regions suggests that a well-
organized international collaboration will lead to the
production of a large volume of material that can be
solicited for potential vaccine development.

Such an initiative would be of global interest,
including to economic giants as exemplified by the
COVID-19 pandemic that caused significant losses to all
economies. During the pandemic, countries globally
were racing to produce or procure effective vaccines
against SARS-CoV-2 infection to restore normalcy. The
short-term urgency also necessitated an unprecedented
pouring of resources to make any vaccine available, even
with partial efficacy. Additionally, despite significant
investment in research and development, no single
country has had the capacity to meet the unprecedented
global demand for vaccines. The proposed vaccine pool
will allow rapid vaccine production at a much lower cost
and will equip countries, including economic giants
with better preparedness against the economic and
health consequences of future pandemics. The vaccine
pool is also likely to encourage innovation in vaccine
development providing economic giants with an incen-
tive to produce more effective vaccines that can compete
in international markets.

One might ask whether it is even possible to launch
such an effort, given the enormous stakes for existing
economic giants. While it is certainly a concern that
some elements of society will seek to use an emerging
pandemic as an economic opportunity, we believe that
because the stakes are so high, everyone will join forces
to combat a common enemy. To this end, proper public
dissemination and communication through the press
and social media will be instrumental to align everyone
in this battle, including the economic giants.
Expected benefit of the vaccine candidate pool
An international vaccine pool could reduce harmful
competition among countries or vaccine production
www.thelancet.com Vol 64 October, 2023
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companies that emphasize outcome rather than value
and expense (Fig. 1A). Outcome-centered competition
may lead to all sorts of poor decisions. In addition, the
vaccine pool will enhance the detection of repetitive
products and therefore alert stakeholders to potential
duplication of effort and waste of resources in the event
when the same vaccines are studying with the same way
in multiple places.

An international vaccine pool may facilitate the pro-
duction of candidates for all types of vaccines that are
ready to be tested and utilized against a new pathogen,
notably in case of a new pandemic, whereas an indi-
vidual country may have limited technologies and re-
sources to develop vaccine candidates for every type of
potential infectious virus. Cooperation across countries
and regions will thus bring economies of scale.

This system has the potential to protect geographic
areas not yet affected by an emerging pandemic. Private
sector will likely have a role in a global response, prob-
ably in partnership with governments. This was
certainly the case with COVID-19 and vaccine develop-
ment by both Pfizer-BioNTech and Moderna, with the
support of the United States and other governments.
Again, we are all in this together, and as business and
government entities recognize the common threat, the
imperative of a common response will take precedence.

An international vaccine pool can be used to ensure
timely control of infection spread in areas with
emerging variants. It could be used to quickly identify
geographical areas where a new disease is emerging and
provide available measures to restrict its spread.
Without an international collaboration pool, the vaccine
may not be available in places where the disease occurs
first, or in a large pandemic area. Such places may be in
a low-income country where the capability of vaccine
production is either weak or even non-existent. An
Fig. 1: Function and organization of international vaccine candidate po
works with WHO, Public/Private organizations, Research Institutes, Vacc
Vaccine Pool Organization. The flowchart demonstrates the supports In
industrial sections.
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example is monkeypox which is endemic in some Af-
rican countries but became significant (multicentre
drug and vaccine trials) when it affected high-income
countries.26 Even in areas where new mutants or dis-
ease outbreaks have not yet occurred, the vaccine pool
could still be beneficial by enabling more rapid and
efficient vaccine development and distribution in case of
an arising public health emergency. With such an in-
ternational organization, a vaccine may be available for
these places that are in need, notably the regions that are
closely connected to where the outbreak was detected,
and low-income countries where the spread can lead to
more hazard.27,28 Thus, the vaccine pool could address
health equity issues by prioritizing the most vulnerable
regions. Governments have a vital role to play in sup-
porting the private sector in vaccine development,
providing the necessary funding, regulatory support,
and incentives to encourage innovation. However, it is
crucial to ensure that these efforts align with the broader
mission of the vaccine pool of improving global health
outcomes and increasing vaccines’ availability and
accessibility. Governments must prioritize public health
and ensure that any private sector involvement is subject
to appropriate oversight, transparency, and ethical
considerations.

An international vaccine pool can allow pre-testing of
the safety and immunogenicity of molecules in animal
models. In this case, it saves the time to get into clinical
trials of human populations in case infectious disease
occurs. In the case of a disease with high infectivity and
mortality, saving time means saving hundreds of thou-
sands of lives.

An established platform of an international pool can
be utilized to test and document human safety in
various populations in different categories to ensure
their safe usage. For example, testing the safety and
ol. (A) Function Position and Interaction. It shows how the InterVax
ine producer, Profit organizations and Governments/individuals. (B)
terVax obtained from various organizations and data shared with
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dosages in pregnant women or ensuring efforts to
demonstrate safety in pregnancy, one of the lessons
learned from the COVID-19 pandemic.29,30

The vaccine pool may also facilitate testing the po-
tential utility of vaccines developed against one infection
in protecting the population against other infections. An
example to this end is a meningococcal vaccine recently
found to be effective against acquiring gonorrhea
infection.

An international vaccine pool will effectively works
with existing organizations for vaccine production effi-
ciency and reduce the duplication of novel vaccine given
an unknown viral outbreak. For example, the vaccine
pool complements the 100 days vaccine mission of CEPI
in a more effective way, avoiding unnecessary duplica-
tion and waste of research & development resources and
time, without any negative effect on the new vaccine
safety. While CEPI develops its 100 capacity, the Inter-
Vax™ will be capable for the information collection and
prediction of future threatening viruses. While the 100
days vaccine mission of CEPI is mainly supported by G7
countries, the international vaccine pool will ensure the
developing countries to have an equal opportunity for
the pandemic preparations.

Proposed organization and operation of the
global vaccine coordination committee
To achieve such an international vaccine candidate pool
(Fig. 1B), we call for international action to immediately
1) start the discussion on how to form an organized
committee to plan the pool, 2) invite more WHO
members to join our mission and to potentially assume
WHO a leading role in the organization and coordina-
tion of committee activities, 3) invite more scientists
from developing countries, from low or middle-income
countries, underserved population and under-resourced
groups, to join the InterVax™, and 4) establish di-
alogues among the scientific community, the WHO,
world leaders in other health organizations, and relevant
governmental and private organizations.

While the vicissitudes of political and cultural dif-
ferences do pose a challenge, it is worth noting that even
in cases of extreme opposition, countries have
continued to cooperate on certain activities. We believe
the imperative of mutual survival will take precedence
over political divisions. In the ideal, Science is an in-
ternational enterprise that has no national boundaries.
The World Health Organization, with headquarters in
Switzerland, would be an appropriate organization to
oversee this initiative.

Future directions
When a consensus is formed, work may begin to 1)
form an executive committee for activity coordination, 2)
form subcommittees and designate coordinators in
countries and regions, 3) develop a vaccine synthesis
plan to rank potential risks of various known pathogens,
4) collaborate with industry for potential assistance in
the accomplishment of certain goals, and 5) start care-
fully to coordinate the global task for the division of
candidate synthesis.

This also entails:

• Creating a live repository of available technologies
and molecules used in existing vaccines, available
manufacturing and storage facilities, and infra-
structure, as well as available financial schemes that
can facilitate vaccine development.

• Mapping of research institutions that can facilitate
the conduct of safety test and clinical trials such as
the Adjuvant Development Program at the National
Institute of Allergy and Infectious Diseases in the
USA.

• Creation of an aligned incentive structure that re-
wards government, private, and academic in-
stitutions that participate.

• Determine the locations and establish headquarters
and offices in different regions and countries.

• Nominate coordinator/s and representatives from
major organizations and/or countries.

• Intellectual property management system. Within
the InterVax™ to establish a “patent-free platform
pool” so that certain vectors such as Adeno, VSV,
MVA, etc., could be made available without IP issues.

In conclusion, we urge the international community,
especially the WHO, to start a worldwide coordinated
synthesis of vaccines and provide locations, resource
supplements, and personnel training. Doing so will help
achieve effective infection control and regain functional
global and local economies in the event of a future
pandemic.
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