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On July 8, 2024, a team of American and
Japanese researchers published an article
in Nature warning that the new highly
pathogenic avian influenza virus H5N1
might have the potential to spread among
mammals.’ This is highly concerning
news, as it significantly elevates the public
health threat posed by the virus and po-
sitions it at the forefront of potential
causes of the next pandemic.

COVID-19 caused millions of deaths and
incalculable economic losses, but it also
injected renewed political and social will
into efforts to strengthen surveillance,
alert, and response systems for future

pandemics. These efforts included the
establishment of funds to support these
initiatives and political actions to create
effective governance structures for pro-
tecting against systemic risks of infection.
Now, more than 4 years since the onset
of this global catastrophe, the political, fi-
nancial, and electoral window of opportu-
nity to strengthen the global architecture
for preparedness is closing. The question
is as stark as it is inevitable: Are we do-
ing enough to prepare for the next
pandemic? o
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“Epidemics

and pandemics
have occurred
throughout history
anditseems
inevitable that
they will continue
tooccur.In
addition, the risk
of anew pandemic
is heightened

by arange of
factors, and future
pandemics canbe
expected to occur
with increasingly
shortintervals
between events.”

Pandemics throughout
® HumanHistory

Infectious diseases, epidemics, and pan-
demics have shaped cultures and soci-
eties since the dawn of human history.
Throughout different periods, we have
endured and will continue to endure
the consequences of epidemics caused by
a range of pathogens. Examples are the
plague, smallpox, cholera, and influenza.

The impact of these diseases is incalcu-
lable. The Plague of Justinian, which
affected the Byzantine Empire with
outbreaks in Europe, Africa, and Asia
between 541 and 750, resulted in an es-
timated 25 to 50 million deaths (around
13%-26% of the world’s population at the
time). In Constantinople alone, the plague
killed 40% of the population and some
researchers believe that it contributed to
the fall of the Western Roman Empire.”’
The Plague of Justinian was caused by the
bacterium Yersinia pestis, the same path-
ogen responsible for the Black Death in
the Middle Ages. In the 14th century, the
Black Death is estimated to have killed
around 50% of Europe’s population.’
Smallpox caused another devastating
pandemic and its spread to the Amer-
ican continent claimed the lives of 90%
of the indigenous population, facilitating
colonization by European powers.” Zo-
onotic influenza pandemics, originating
from animals, have also had a significant
impact on humanity. One of the most
notorious was the “Spanish flu”, which
occurred during World War I and claimed
more lives than the war itself.”

Influenza pandemics caused by avian or
swine flu viruses have occurred about
every 20 years since the 20® century, re-
sulting in numerous deaths and significant
economic losses. More recent zoonotic
epidemics include the 2003-2004 SARS
(severe acute respiratory syndrome)
coronavirus epidemic and the MERS
(Middle East respiratory syndrome)
coronavirus epidemic, which has seen
several outbreaks since 2012. SARS orig-
inated from a bat virus that jumped to
civets, while MERS originated from a
camel virus that jumped to humans. The
Ebola virus, presumed to have originat-
ed from bat reservoirs, has caused multi-
ple outbreaks since its discovery in 1976,
including a major epidemic in West Afri-
ca that resulted in over 11,000 deaths in
three countries between 2014 and 2016.
The most recent pandemic, COVID-19,
caused by SARS-CoV-2, another coro-
navirus of animal origin, is estimated to
have resulted in over 7 million deaths and
more than 12.5 billion dollars in econom-
ic losses. ™

B Meier M. (2016), The ‘Justinianic Plague’: the economic consequences of the pandemic in the eastern Roman Empire and its cultural and religious effects, Early Medieval Europe 24.3:

267-292.
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Figure 1. The history of pandemics
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the History of Pandemics. Visual Capitalist.

https://www.visualcapitalist.com/history-of-pandemics-deadliest/

by the climate crisis, land use changes,
interactions with wildlife, and globaliza-
tion. Future pandemics can also be
expected to occur with increasingly
short intervals between events o °

1

o Pandemics past, present, and future: progress and persistent risks. Arturo Casadevall J Clin Invest. 2024;134(7):e179519.
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“The more contact
between humans
and animals,

the greater

the chances

of apathogen
adapting to enable
human-to-human
transmission.”

The Risk of Pandemics

@ is Growing

The risk of a new pandemic is linked to
the frequency of contact with animal
pathogens capable of crossing the spe-
cies barrier and the likelihood of these
pathogens adapting to humans. The more
contact between humans and animals,
the greater the chances of a pathogen
adapting to enable human-to-human
transmission.

Emerging infectious diseases are diseases
that appear in a population for the first
time or whose incidence or geographic
range increases rapidly. Since 1940, 60%
of emerging infectious diseases have been
zoonotic, meaning they originated in an-
imals.'’ Several factors increase the risk of
animal diseases spreading to humans (see
Figure 2).

Figure 2. How do zoonotic diseases emerge?
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1o Jones K.E., Patel, N., et al. (2008), Global trends in emerging infectious diseases. Nazure. 2008; 451:990-994. Global trends in emerging infectious diseases.
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The risk of zoonotic spillovers can be
understood within the One Health ap-
proach, which recognizes that human,
animal, and environmental health are
closely interconnected. Wild and domes-
tic animals have their own microbiota, a
community of microorganisms that may
or may not cause disease in their host.
Both microorganisms and animal hosts
are affected by environmental condi-
tions, which can alter biodiversity. Cli-
mate change and other human-driven
changes, such as deforestation, pollution,
habitat invasion, and territorial fragmen-
tation, are having a drastic impact on the
environment. The likelihood of contact
between human and animal populations
is influenced by numerous factors, includ-
ing agricultural and livestock production,
sociocultural customs, religious practices,
conflicts, mobility, transportation, and
the economy. These factors increase the
risk of human exposure to novel patho-
gens, which may successfully adapt, lead-
ing to a species jump or spillover and
an emerging zoonotic disease.

The likelihood of a pathogen spillover
from wildlife or domestic animals is in-
creased by several predictive factors re-
lated to different activities and conditions
that can help identify high-risk areas

+ Populationdensity. The risk of emerging
infectious diseases originating in wildlife
(potential reservoirs) or domestic animals
is greater in densely populated areas.

« Population growth. Zoonotic diseases
are more likely to occur in growing pop-
ulations.

« Environmental changes. Numerous en-
vironmental factors increase the risk of zo-
onotic diseases. These include the climate
crisis (which disrupts ecosystems and alters
the presence of vectors that can transmit
disease), deforestation, new agricultural or
land use practices, and territorial invasion
resulting from uncontrolled urbanization.

+ Intensification of trade and mobility.
The intensification of trade and mobility
has increased the movement of people,
goods and domestic and wild animals be-
tween different regions of the world, allow-
ing microorganisms to travel long distances
in a very short time. In the 14® century, for
example, the Black Death took 50 years
to travel from China to Europe, whereas
in 2003, the SARS virus reached Canada
from China in just 10 days.

+ Sociocultural practices. Sociocultural
practices also play a role in the risk of a
pathogen spillover. Practices such as the
handling of wild animals hunted for con-
sumption and wet markets, where wild
animals are housed together with domes-
tic animals for human consumption, in-
crease the likelihood of zoonotic disease
transmission.

The above factors have been used in pre-
dictive models to identify hotspots—
areas where emerging infectious
diseases are most likely to arise (see
Figure 3)."” A study conducted in 2008
identified large high-risk areas in South-
east Asia, Central America, South Amer-
ica, and West and Central Africa. These
areas have already experienced multiple
epidemic events, such as the Ebola out-
break in 2014, COVID-19, and recurring
annual outbreaks of the Nipah virus in
India, Bangladesh, and Malaysia

Morse S.S., Mazet J.A., Woolhouse M, et al. (2012), Prediction and Prevention of the next pandemic zoonosis. The Lancet. Prediction and prevention of the next pandemic

Zoonosis.

Morse S.S., Mazet J.A., Woolhouse M, et al. (2012), Prediction and Prevention of the next pandemic zoonosis. The Lancer. Prediction and prevention of the next pandemic

Z0onosis.
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Figure 3. Global hotspots for emerging infectious diseases that originate

in wildlife.
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Prediction and Prevention of the next pandemic zoonosis. The Lancet. Prediction and pre-vention

of the next pandemic zoonosis.

When Will the Next
@ Pandemic Occur?

“Trends from Throughout history, the most devastat- sures (as with faecal-oral transmission) or
recent decades ing epidemics and pandemics have been avoidance of exposure to bodily fluids (as
suggest that the caused by both bacteria and viruses. with contact transmission). Respiratory vi-
N Most of the major events in the 20® and  ruses spread when infected individuals ex-
next pandemic 21 centuries, however, have been caused pel virus-containing droplets by sneezing,
will be caused by by a virus. The discovery of antibiotics coughing, or breathing. These droplets can
arespiratory virus significantly reduced the proportion of remain airborne and be inhaled by others
for which there epidemics caused by bacteria, although in the same space, or they can settle on sur-
is no effective this trend could reverse, with tragic con-  faces and cause infection through contact.
treatment or sequences, if antimicrobial resistance Preventing these virus-laden droplets
o (AMR) continues to rise (see Box 1). It from infecting others through inhala-
vaccine. is also worth recalling that bacteria still tion is challenging and requires the use
cause cholera outbreaks in various parts  of high-protection masks, air purifiers with
of the world and result in a million deaths  filters, and rooms equipped with special
from tuberculosis each year. mechanisms that generate negative pres-
Trends from recent decades, however, su- sure. These mechan.lsms prevent air from
ggest that the mext pandemic will be esc?apmg and allow it to be filtered before
caused by a virus for which there is no being expelled.

effective treatment or vaccine, and that it

will be transmitted via the respiratory rou-

te rather than by the faecal-oral route (like

cholera) or through contact (like Ebola).

Human-to-human transmission is more

difficult to control in infections caused by

respiratory viruses, as the spread of the

virus does not depend on hygiene mea-
Global www.isglobal.org 6
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Box 1. Antimicrobial resistance: the “silent” pandemict

AMR has often been described as a silent pandemic, *'*' a term sug-

gesting that this resistance is spreading quietly and unnoticed across the globe
and that its impact on morbidity, mortality, and healthcare costs has yet to be felt.
Recent studies, however, suggest that this situation may have changed. Statistical
models, for example, have shown that nearly 1.3 million global deaths in 2019 were
directly attributable to AMR and that this resistance was linked, either directly or
indirectly, to almost 5 million deaths, primarily in low- and middle-income coun-
tries.”® In addition, most of the deaths were caused by just six bacterial species,

which are prevalent worldwide, posing a significant global health threat.

We have already witnessed how antibiotic-resistant bacteria can cause out-
breaks and epidemics exacerbated by globalization, such as the carbape-
nem-resistant Enterobacteriaceae outbreaks that began locally but quickly
spread to different parts of the planet. It is not difficult to envision the emergence
of new AMRs that could spread easily across the world, making itimpossible to
effectively treat bacterial infections such as tuberculosis, cholera, and entero-
bacterial infections.

There are several viruses with characteris- the United States, H5N1 was detect-

tics that make them potential candidates
for causing the next pandemic:

» Influenza A virus. Various strains of the
influenza A virus circulate in animals. In
birds, these strains are classified as low
pathogenic or highly pathogenic. Highly
pathogenic strains, primarily H5 and H7,
are very infectious and deadly in birds.'’
Some of the strains can be transmitted to
other species, including humans, causing
infections ranging from mild to fatal. Al-
though sustained human-to-human trans-
mission has not yet occurred, the H5N1
strain is of particular concern.'®

- Influenza A virus subtype H5N1. The
H5N1 strain has caused numerous
outbreaks worldwide since it was first
detected in 1996. In 2022, a variant
began to spread among wild and do-
mestic birds, causing significant glo-
bal economic losses. Transmission
to mammals, such as ferrets and sea
lions, was subsequently detected. In

ed in cattle for the first time this year
and was responsible for four cases of
avian influenza among farm workers.
There are currently outbreaks affect-
ing cattle in 12 states and birds in 48.
Surveillance systems for farm workers
are being strengthened, but voluntary
measures applied to animals do not
appear to be working. Finland'® re-
cently became the first country to vac-
cinate farm workers at increased risk
of avian influenza.

The US Department of Health and Hu-
man Services recently granted Moderna
$176 million to develop an mRNA-based
pandemic influenza vaccine.”’

» Coronavirus. Examples of coronavirus-
es are SARS, SARS-CoV-2 (which causes
COVID-19), and MERS. These viruses
spread effectively through the air and can
cause disease presentations ranging from
asymptomatic illness to death.

b Cullen A. (2024), Antimicrobial resistance: A silent pandemic. Imperial College of London. Antimicrobial resistance: A silent pandemic.
1 RTVE (2024). ‘Documentos TV’ estrena ‘La pandemia silenciosa’ https://www.rtve.es/rtve/20240212/documentos-tv-estrena-pandemia-silenciosa/15966365.shtml

1 World Health Organization (2023). Global antimicrobial resistance forum launched to help tackle common threat to planetary health. https://www.who.int/news-room/arti-
cles-detail/global-antimicrobial-resistance-forum-launched-to-help-tackle-common-threat-to-planetary-health

1o Antimicrobial Resistance Collaborators (2022), Global burden of bacterial antimicrobial resistance in 2019: a systematic analysis. The Lancet, Vol 399, Issue 10325, P629-655.
https:/www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)02724-0/fulltext#seccestitle10

" Pan American Health Organization. Avian Influenza. https://www.paho.org/es/temas/influenza-aviar
1 World Health Organization (2024). Influenza: A (H5N1). . https://www.who.int/news-room/questions-and-answers/item/influenza-h5n1

(¢
o Itziar Peinado (2024). Finlandia se convierte en el primer pais del mundo en vacunar a su poblacion contra la gripe aviar. ConSalud. https://www.consalud.es/pacientes/finlan-
dia-primer-pais-mundo-iniciar-vacunacion-gripe-aviar-en-humanos 145667 102.html

20 HHS (2024). HHS provides $176 million to develop pandemic influenza mRNA-based vaccine. https://www.hhs.gov/about/news/2024/07/02/hhs-provides-176-million-devel-
op-pandemic-influenza-mrna-based-vaccine.html
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“The COVID-19
crisis madeit clear
that fragmented
solutions lacking
truly broad

and effective
international
coordination
areinsufficient
for dealing with
large-scale
emergencies.”

« An unknown virus. The next pandem-
ic-causing virus may already be circulating
in a wild animal population, unknown to
us. The PREDICT global virome project
was launched to map the genetic make-
up of the world’s viruses to help identify
those with pandemic potential. The term
Disease X°' was coined by the WHO to
represent a hypothetical pathogen that
could cause the next pandemic. (SARS-

COVID-19 spurred multiple initiatives
aimed at strengthening global pandemic
preparedness worldwide, with most coun-
tries and regions implementing mecha-
nisms to prevent, prepare for, respond to,
and recover from future pandemics.

Mechanisms have been established at
the national, regional, and interna-
tional levels. Singapore, for example,
amended specific legislation (the Infec-
tious Diseases Act) to improve its pan-
demic preparedness and, among other
actions, created a new communicable
diseases agency, a Healthcare Reserve
Force, and a Programme for Research in
Epidemic Preparedness and Response.
In the United States, Johns Hopkins Uni-
versity created the Disease X Medical
Countermeasure Program, which focuses
on various viral families with pandemic
potential.”” Other countries have imple-
mented similar strategies according to
their financial capacity and the political
will of their leaders.

Examples of regional initiatives include
the COVID-19 Response Fund estab-
lished by the African Union. One of the
aims of this fund is to boost the capacity
of the Africa Centres for Disease Control
to respond to public health emergencies

CoV-2, for example, was unknown before
the COVID-19 pandemic). We must be
prepared

What Mechanisms are
Available forDealing
@ withthe Next Pandemic?

across the continent.”* Another regional
example is the European Commission’s
Health Emergency Preparedness and Re-
sponse Authority (HERA), whose mis-
sion is to “prevent, detect, and rapidly
respond to health emergencies”.

While regional and national initiatives
are important and play a crucial role in
pandemic preparedness and response,
the COVID-19 crisis made it clear that
fragmented solutions lacking truly broad
and effective international coordi-
nation are insufficient for dealing with
large-scale emergencies. As we have re-
peatedly heard in the past 4 years, pan-
demics do not recognize borders. It will
be of little use to Singapore, for example,
to be one of the best-prepared countries
for a pandemic if a respiratory virus is
rampant in neighbouring Malaysia or in a
country like the United States where mil-
lions of residents travel abroad each year.
In addition, these mechanisms, especially
at a national level, are highly susceptible
to political changes that could alter their
composition, scope, or funding. Truly
global and, crucially, binding solutions
must now be our focus. There are both
successful and unsuccessful examples of
such solutions.

Adelaida Sarukhan (2024), What will the next disease X be?

https://www.isglobal.org/en/healthisglobal/-/custom-blog-portlet/-cual-sera-la-proxima-enfermedad-x

MOH. Being Prepared for a Pandemic. https://www.moh.gov.sg/diseases

Johns Hopkins Center for Health Security. Disease X Medical Countermeasure Program. https:/centerforhealthsecurity.org/our-work/research-projects/disease-x-medi-

cal—coumermeasure—l rogram

African Union. AU COVID-19 Response Fund. https://au.int/en/aucovid19responsefund

European Commission. Directorate-General for Health Emergency Preparedness and Response Authority. https://commission.europa.eu/about-european-commission/depart-
ments-and-executive-agencies-old/health-emergency-preparedness-and-response-authority en
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The best example is the
@ Pandemic Fund, host-
J ed by the World Bank and
created to establish a stable
and global financing mecha-
nism for pandemic preparedness efforts.
It grants funds to individual countries
or groups of countries to improve their
pandemic preparedness and response
capacities. Although the deliverables are
essentially national and regional mecha-
nisms, what is interesting about the Pan-
demic Fund is its financing mechanism,
as it represents a global response to the
material challenges of pandemic pre-
paredness. The results so far have been
very promising, with countries raising an
additional six dollars for every dollar in-
vested by the fund, stimulating public in-
vestment in preparedness and response.

At the other extreme is the
Pandemic Treaty, which
was downgraded to a Pan-
demic Agreement after it

became clear that it would

not become the binding mechanism in-
itially envisioned. In 2021, 25 world
leaders—together with the President of
the European Council, Charles Michel,
and the WHO Director-General, Tedros
Adhanom Ghebreyesus—called for the
creation of an International Pandemic
Treaty to establish a true governance ar-
chitecture for pandemic preparedness.
More than 3 years later, negotiations are
ongoing and the deadline for delivering a
result has been extended by another year.
The outcome is not expected to be bind-
ing and will probably be a mere statement
of intent, with no mechanisms to ensure
compliance. Significant progress, howev-
er, has been made with amendments to
the International Health Regulations.

If the H5N1 avian influenza virus
proves capable of causing a new pan-
demic, what response can we expect?
While some countries will be better pre-
pared to deal with a new pandemic caused
by a respiratory virus, significant challeng-
es will persist due to institutional, legal,
and financial gaps created by a divided in-
ternational community that is more con-
cerned with resources and borders than
with an effective response. Any invest-
ments in epidemiological surveillance and
medical supply stockpiling, whether re-

gional or national, will be very
welcome and will save lives.
) Nonetheless, we should re-

call that SARS-CoV was de-

tected quickly and its genetic
sequence released in record time. China
was the first country to close its borders
and declare a nationwide lockdown. Vac-
cines were also developed in record time
thanks to 15 years of prior coronavirus re-
search and a $12-billion investment. How-
ever, this may not necessarily be the case
with the next pandemic,”® and it was still
not enough to prevent 7 million deaths
in the last one. To change the course of
the next pandemic, we must be willing to

change our behaviour e
]

S
- Johns Hopkins Center for Health Security. Disease X Medical Countermeasure Program. https://centerforhealthsecurity.org/our-work/research-projects/disease-x-medi-

cal—countermeasu:e—l rogram
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“We are stillin
time to strengthen
our preparedness
andresponse
capacities for the
next pandemic.”

Recommendations
@ forthe Next Pandemic

We are still in time to strengthen our
preparedness and response capabilities
for the next pandemic. Funding, political
will, and social interest can still be har-
nessed to advance initiatives that will bol-
ster global governance and stable funding
for pandemic preparedness. Below are
some recommendations for helping to
achieve this:

* The Pandemic Agreement must be
urgently approved.”’ States must be will-
ing to cede power and independence to
ensure that the most crucial resolutions,
such as the equitable distribution of vac-
cines, are binding. Without accountability
mechanisms, countries will be reluctant
to share resources during a pandemic.
The agreement should include mecha-
nisms for free access to information on
pathogens and technology transfer, and
it should also include civil society, whose
skills and capacities were underutilized
during the COVID-19 pandemic.

* Pandemic preparedness and response
resources must be distributed equita-
bly among countries, not just for ethical
reasons but also because a lack of prepar-
edness in individual countries places all
countries at risk.””

* The Global North must support the
building of capacities for developing and
producing medical countermeasures
(such as vaccines) in the Global South
to reduce dependence on donations. Ef-
fective epidemiological surveillance

capacities must be established in all coun-
tries and incentives provided to encourage
the reporting of new pathogens or variants
of existing ones.

* The Pandemic Agreement, or any an-
other binding treaty, must ensure suffi-
cient funds to guarantee the activities of
the WHO beyond emergency response
mechanisms. As recently highlighted by
the Independent Panel for Pandemic”
Preparedness and Response, the WHO
must have greater authority and inde-
pendence to act as a global health coordi-
nating body with some degree of control
over countries and appropriate accounta-
bility mechanisms.

* The amendments to the Internation-
al Health Regulations approved at the
77th World Health Assembly must be im-
plemented within the approved timeframe.

The Independent Panel for Pandemic
Preparedness and Response established a
12-month timeline, starting in July 2024,
for the implementation of measures to
prepare us for the next pandemic. They
are not the only experts warning that
time is running out if we are to prevent
a repetition of the losses sustained during
COVID-19. The next pandemic is going
to happen and we alone are responsible

for how hard it will hit us e
[
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