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rise of flavivirus infections demands vaccines to protect 
people living in, and travelling to endemic countries. Lack 
of vaccine safety will dramatically affect the public trust 
in vaccines for flaviviruses and other diseases, as shown 
by the recent measles outbreak affecting thousands of 
unvaccinated children in the Philippines, after the risks 
of CYD-TDV dengue vaccine became apparent.11 Vaccines 
are extremely safe and have saved millions of lives. The 
problems associated with the dengue vaccine CYD-TDV 
are therefore an unfortunate event. As a result, new tests 
are urgently needed to determine flavivirus serological 
status, ideally suitable for point-of-care testing to allow 
approaches that pair screening with vaccination.12 
However, the complexity of flaviviral immune interplay 
might require determination of other flaviviruses 
besides dengue, and at the very least semi-quantitative 
techniques including innovative tools for test 
interpretation that are currently entirely unavailable for 
point-of-care testing.
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Preparedness for emerging epidemic threats: 
a Lancet Infectious Diseases Commission

At any time, an emerging, lethal, and highly trans
missible pathogen might pose a risk of being spread 
globally because of the interconnectedness of the global 
population.1,2 Emerging epidemic threats are occurring 
with increasing scale, duration, and effect, often 
disrupting travel and trade, and damaging both national 
and regional economies.3,4 Even geographically limited 
outbreaks such as the Ebola virus disease in Africa might 
have a global effect.

Preparing for epidemic threats is not a static or binary 
(prepared or unprepared) exercise, but a dynamic state 
reflecting the constantly changing world. Countries 
prepare in different ways based on their interpretation 
of disease risks and international agreements such as 
the International Health Regulations (IHR). The IHR were 

introduced in 1969 to prevent spread of specific serious 
diseases between countries and set out preparedness 
measures at international borders to stop disease 
spread. The 2005 revisions to the IHR reflect changes 
across multiple dimensions, requiring countries to 
develop preparedness capacities to detect and respond 
to outbreaks where and when they occur, supported 
by international partners to respond when outbreaks 
cannot be contained locally.5 However, disruptive factors 
have emerged at a greater pace over the past decade, 
creating a new ecology that requires novel strategies 
for preparedness. These factors include dealing with the 
increasing human population density and connectivity, 
harnessing novel data streams and new technological 
advances to manage epidemics, mitigating false 
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information on social networks, to creating informal 
technical networks that can work together when 
political forces fail to do so.

Do the recent outbreaks of Ebola virus disease, Middle 
East respiratory syndrome coronavirus, and yellow 
fever reflect this changing context of disruptions 
requiring dynamic responses? These outbreaks show 
that countries are at various stages of preparedness, 
and many have underdeveloped preparedness plans 
and response capabilities with weak or non-existent 
strategies to mitigate disruptive factors.6,7 Many 
countries face severe difficulties in providing universal 
health coverage, for example, and might overlook timely 
investments for threats that demand greater health-care 
facility or workforce requirements.8,9 Other challenges 
include shifts in within-country and between-country 
cooperation, the evolving need for transdisciplinary, 
cross-sectoral approaches and social participation,2,3,8,9 
and effective leadership, coordination, and financing of 
local national and international partners.10

Against this backdrop, the Lancet Infectious Diseases 
Commission on Preparedness for Emerging Epidemic 
Threats was formed in mid-2019 to examine the 
importance of this new ecology and its disruptive 
factors that have resulted in an underprepared world, 
whether current planning assumptions still hold, and 
what mitigation measures need to be introduced.

A sample of the new ecology, its disruptive factors, and 
how they manifest are shown in the table. Preparedness 
plans must take these factors into account to succeed 
and those that do not will not have the resilience and 
capability to fully respond. These factors are political and 
institutional factors that include influential stakeholders  
and decision-making forces; social factors that link 
individuals and communities, through exchange of 
goods and information, and building relationships that 
ensure societal cohesiveness; environmental factors 
that influence pathogens and hosts, contribute to 
biodiversity and how diseases emerge and spread, these 
factors affect interaction between humans, vertebrate 
animals, and arthropod vectors, and influence human 
development and health systems; and pathogenic 
factors that define the biological basis of epidemic 
emergence and antimicrobial resistance, host–pathogen 
interactions, and available interventions to address 
these epidemics.

The Lancet Infectious Diseases Commission will discuss 
disruptive factors and how preparedness planning 
must consider this new ecology by exploring current 
preparedness platforms and their vulnerability to 
disruptive factors; by addressing key disruptions, 
identifying possible solutions, and providing recom
mendations for countries to strengthen preparedness; 
by developing a multidisciplinary approach including 

Disruptive factors Examples of manifestations

Political and 
institutional

National governments; international agencies; 
non-governmental organisations and charities; 
corporate entities; academic institutions

Weakness in behavioural change guidance from national and international 
organisations; scarcity of sustainable leadership and financing in failed 
states leading to neglected or uncoordinated health systems; increasing 
duration and frequency of insecurity or conflict zones hindering efforts to 
recognise and respond to health threats; failure of countries to report 
disease outbreaks because of fear of economic consequences

Social Travel patterns, migration, and interconnectivity; trade; 
technology and digital revolution, including those that affect 
human interaction; expansion and control of information; 
patterns of communication including social media; 
expectations and definition of expertise; social conflict and 
privacy

Failure of host countries to protect the health of refugees and migrants; 
epidemic of devastating rumours and fake news on social media due to 
increased digital connectivity; emergence of social influencers exerting 
influence on politicians and institutions; increased resistance and hesitancy 
within communities to health interventions because of opposition by local 
experts

Environment Geography affecting biological diversity; planned and 
unplanned urbanisation; climate change; interaction between 
humans, animals, and vectors; human development; state of 
the economy; state of health systems

Climate change resulting in increased flooding with failed sanitation and 
safe water; altered distribution of zoonotic disease reservoirs and vectors; 
emerging zoonosis with increased agricultural production and human 
encroachment into animal environments; changing national priorities 
resulting in sharply reduced investment in health systems

Pathogenesis Changing disease biomes; relationship between hosts and 
pathogens; pathogen evolution and changes; technologies 
such as synthetic biology, and the risks of manufacturing 
pathogens and their accidental or deliberate release; 
characteristics of a population such as underlying disease 
condition

Increased opportunities for mutation or reassortment of infectious agents; 
increasingly reduced effectiveness of conventional vaccines and 
therapeutics for prevention and treatment of diseases; failure of 
conventional control measures to break the chain of transmission of 
infectious agents

Table: Examples of disruptive factors and their manifestations that require mitigation for effective preparedness
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a strong role for social sciences and innovative 
technology; by challenging leaders and stakeholders 
to create sustainable preparedness platforms through 
collaborations and investment in established and novel 
recommendations; and by creating a community of 
practice to share new ideas and monitor outcomes.

To tackle the wide-ranging issues, the Commission 
has brought together experts from academic, public 
health, policy making, international, non-governmental, 
and corporate institutions. They bring local and global 
knowledge and experience, including policy-making 
and field response, human and animal health (including 
One Health) approaches, and novel developments in 
communications, information technology, analytics, 
public health, diagnostics, and therapeutics. The 
Commission aims to deliver the report by 2021 and 
will include key recommendations for countries and 
international stakeholders, and monitoring indicators 
to evaluate the effectiveness of preparedness initiatives 
over time.
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