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Preface

“Messieurs, cest les microbes qui auront le dernier mot.”
(Gentlemen, it is the microbes who will have the last word.)
—Louis Pasteur

While Louis Pasteur, the famed 19th-century microbiologist, may have literally spoken the truth, individuals,
communities, and nations expect governments to use all the available tools of science and public policy to combat
the threat of infectious disease. And where such tools are lacking, or poorly used, responsible leaders are expected to
take action, plugging the gaps and enhancing execution.

Much has been done since the days of Pasteur to mitigate the threat of infectious diseases to individuals
and humanity as a whole. Hygiene, water purification, vaccines, and antimicrobials have all contributed to great
improvements in well-being and life expectancy. However, despite these advances, we have in the last few decades
seen several large-scale outbreaks of infectious diseases, not only old foes—such as cholera and yellow fever—but
new threats such as Ebola, SARS, hantavirus, HIV, and novel strains of influenza. A range of factors, including
increasing population, economic globalization, environmental degradation, and ever-increasing human interaction
across the globe, are changing the dynamics of infectious diseases. As a consequence, we should anticipate a growing
frequency of infectious disease threats to global security.

We have not done nearly enough to prevent or prepare for such potential pandemics. While there are certainly
gaps in our scientific defenses, the bigger problem is that leaders at all levels have not been giving these threats
anything close to the priority they demand. Ebola and other outbreaks revealed gaping holes in preparedness, serious
weaknesses in response, and a range of failures of global and local leadership. This is the neglected dimension of
global security.

Part of the problem is the way this threat is perceived. Framed as a health problem, building better defenses
against the threat of potential pandemics often gets crowded out by more visible and immediate priorities. As a
result, many countries have underinvested in their public health infrastructure and capabilities. And global agencies,
such as the World Health Organization (WHO) and the rest of the United Nations system have lacked the focus
and capacity to provide the required international support and coordination.

Yet, framed as an issue of human security, the current level of investment in countering this threat to human lives
looks even more inadequate. There are very few threats that can compare with infectious diseases in terms of their
potential to result in catastrophic loss of life. Yet nations devote only a fraction of the resources spent on national
security to prevent and to prepare for pandemics.

Framed as a threat to economic growth and stability, the contrast is equally stark. Both the dynamics of
infectious disease and the actions taken to counteract it can cause immense damage to societies and economies. And
in a globalized, media-connected world, national borders are no barriers to real or perceived threats. Fears, whether
rational or unwarranted, spread even more quickly than infections. And such fears drive changes in behavior and
public policy, often leading governments to implement non-scientifically-based actions that exacerbate economic
impact, such as travel bans, quarantines, and blockades on the importation of food, mail, and other items. Yet both at
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the level of individual countries and at the global level, there has been remarkably little analysis and preparation for
potential pandemics as a source of economic risk.

Moreover, while economic or financial problems in fragile or failed states pose very little direct risk to the rest
of the world, infectious disease outbreaks in such states represent a direct threat. The lack of health care and public
health capacity in these countries is both a disaster for their own populations and an acute vulnerability for the world
as a whole. The Ebola outbreak of 2014-2015 showed how fragile post-civil-war nations can serve as incubators
for infections of global pandemic potential. Guinea, Liberia, and Sierra Leone are far from being major engines of
the African economy, let alone the global economy, but the sparks that came out of their remote jungles ignited an
enormously expensive global reaction. Moreover, it could have been much worse. If Ebola had spread to much bigger,
more globally integrated cities, such as Lagos, Nairobi, or Kinshasa-Brazzaville, it would have been a very different
story. Indeed, we saw the impact of an infectious disease spreading rapidly through urban centers around the world
in 2003 when SARS emerged from China.

It was against the backdrop of the Ebola outbreak that the Commission on a Global Health Risk Framework for
the Future was conceived. While Ebola was the catalyst, the aim of this exercise was to look to the future, taking a
broad view of the potential threats from infectious diseases, without putting particular emphasis on a single outbreak
or agent. Indeed, our objective was to set out a framework of institutions, policy, and finance that would be resilient
to a wide range of such potential threats, whether known—such as influenzas, coronaviruses, and haemorrhagic
fevers—or as yet unknown.

'The Commission was established in response to an urgent need. Eight philanthropic and government sponsors
recognized the crisis of Ebola, the underlying neglect of health systems around the globe, and the associated peril for
economies and security. Because of its extensive history of managing complex advisory studies, these sponsors asked
the U.S. National Academy of Medicine (NAM, formerly the Institute of Medicine) to provide staff to support the
Commission in carrying out its task in a comprehensive, rigorous, and objective manner. While the NAM provided
staft expertise, the Commission’s report should be regarded as independent of the NAM and all other organizations.
The Commission’s task was to provide peer-reviewed consensus recommendations based on evidence and expert
opinion. The 17 members of the Commission include citizens of a dozen countries, and its peer reviewers are
similarly balanced. Rather than following the well-established procedures of the NAM, the process and policies of
the Commission were informed by them and customized to reflect the international nature of this effort and the
constrained timeframe. An Independent Oversight Group, composed of 12 eminent and diverse leaders from Africa,
the Americas, Asia, and Europe, provided oversight. To ensure that the Commission drew on insights and expertise
across the globe, it was informed through a total of 11 days of public meetings held in Accra, Ghana; Hong Kong;
London; and Washington, DC. Over 250 invited presenters offered their perspectives at these events.

The Commission’s recommendations encompass three broad areas: first, reinforcing national public health
capabilities and infrastructure as the foundation of a country’s health system and the first line of defense against
potential pandemics; second, reinforcing international leadership and coordination for preparedness and response;
and third, accelerating research and development in the infectious disease arena. Together, these recommendations
amount to a comprehensive, costed, and coherent framework to make the world much safer against the threat of
infectious disease.

Inevitably, there will be discussion as to which of the Commission’s recommendations are most important and
which are the hardest to implement. Four observations are perhaps worth making in this context. First, a policy
framework is most effective when the various elements combine to complement each other. Partial implementation
makes even those elements that are put in place less efficacious. Second, we should heed the oft-learned lesson that,
in this arena as in others, investment in prevention and preparation is worth much more than spending on response,
and that the best response is a well-prepared response. Third, ultimately the fight against infectious disease outbreaks
will be fought on the ground within specific communities, and the battle will only be won if these communities are
engaged with and part of the response. Finally, science is our most powerful weapon in combating infectious diseases,
but the development of tools such as vaccines and diagnostics must be begun before the crisis occurs. Otherwise, the
time it takes to deploy scientific tools effectively could be immensely costly in terms of lives and livelihoods.
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So,while we should reinforce international mechanisms to lead, coordinate, and resource the response to infectious
disease crises, including strengthening the WHO’s capabilities and creating contingency financing mechanisms
through the WHO and World Bank, we should avoid the temptation to see such initiatives as being in any respect a
complete answer. These may be the most visible actions, and perhaps the least difficult to achieve, but that does not
mean they are the most important.

To make a truly significant impact in reducing the risks to humanity and to human prosperity, we must catalyse
the building of stronger public health capabilities and infrastructure at a national level, even in failed and fragile
states, and do so in away that establishes effective community engagement. We do not underestimate the difficulties
in achieving this, since it requires leadership at multiple levels and sustained financing. Yet this must be the top
priority.

Neither do we underestimate the challenges of mobilizing additional funds for research and development in the
infectious disease arena, or of achieving greater harmonization and efficiency in development and approval processes.
Yet ultimately, we depend on science to enable us to counter potential pandemics. So we need to find the money and
make our processes less complex and cumbersome.

Infectious disease pandemics represent one of the potent threats to humankind, both in terms of potential lives
lost and in terms of potential economic disruption. The Commission’s recommendations represent a framework for
making the world much safer. Now the challenge is to make them happen.

Peter Sands, Chair
Commission on a Global Health Risk
Framework for the Future
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Executive Summary

Pandemics and epidemics have killed countless millions throughout human history. Highly virulent infec-
tious diseases, such as the plague, cholera, and inﬂuenza, have repeatedly swept through human societies,
causing death, economic chaos, and, as a consequence, political and social disorder. In the past 100 years,
the 1918 influenza pandemic killed approximately 50 million; HIV/AIDS took the lives of more than 35
million. Altboug/y more recently-emerging epidemics, such as severe acute respiratory syndrome (SARS)
in 2003, HIN1 in 2009—and, most recently, the Ebola epidemic in West Africa—have had lower death
tolls, they have nevertheless had a huge impact in terms of both social and economic disruption.

It is clear that, despite extraordinary advances in medi-
cal science, we cannot be complacent about the threat of
infectious diseases. The underlying rate of emergence of
infectious diseases appears to be increasing, most likely
due to the growing human population and consequent
greater food production and animal-human interaction.
Contagion risks are also larger as globalization and ur-
banization drive travel and trade, creating ever-increas-
ing personal interaction and interdependence.

Infectious diseases remain one of the biggest risks
facing humankind. Few events are capable of equal dam-
age to human lives and livelihoods. Yet the global com-
munity spends relatively little to protect populations
from the risks of pandemics. Compared with other high-
profile threats to human and economic security—such as
war, terrorism, nuclear disasters, and financial crises—we
are underinvested and underprepared. This is the ne-
glected dimension of global security.

'The Ebola epidemic was both a tragedy and a wake-
up call. The outbreak revealed deficiencies in almost ev-
ery aspect of global defenses against potential pandem-
ics. Disease surveillance proved inadequate. Alerts were
escalated too slowly. Local health systems were quickly
overwhelmed. Communities lost trust. Governments
elsewhere in the world reacted haphazardly to the threat
of contagion. The international response was sluggish,
ill-coordinated, and clumsy.

1

Eventually, we made great progress toward con-
taining Ebola, thanks to the courage and determina-
tion of health care workers and community leaders on
the ground and a massive deployment of resources by
the international community. But more lives were lost
than should have been, and the economic costs were far
greater than they could have been.

Before the memories of Ebola fade, we should heed
this call. Global health security is a global public good—
making each of us safer depends on making all of us safer;
holes in one community’s defenses are holes in all of our
defenses. Global leaders must therefore commit to creat-
ing and resourcing a comprehensive global framework
to counter infectious disease crises. We cannot afford to
continue to neglect this risk to global security.

THE CASE FOR INVESTING IN PANDEMIC
PREPAREDNESS

There is a strong case for investing more to make the
world safer from the threat of potential pandemics. Al-
though there are enormous uncertainties in modeling the
risks and potential impact of infectious disease crises, the
case is compelling no matter how it is calculated. The po-
tential losses in terms of human lives and livelihoods are
immense. The economic costs alone can be catastrophic.
By our calculation, the annualized expected loss from
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2 THE NEGLECTED DIMENSION OF GLOBAL SECURITY

potential pandemics is more than $60 billion.! Against
this, we propose incremental spending of about $4.5 bil-
lion per year—a fraction of what we spend on other risks
to humankind. Framed as a risk to human security, this
is a compelling investment. Framed as a risk to economic
growth and stability, it is equally convincing.

Moreover, the risks of spending too much or too
little are asymmetric. Even if we have overestimated the
risks of potential pandemics, money invested to mitigate
them will still be money well spent. Most of the invest-
ments we recommend will help achieve other high-pri-
ority health goals, such as countering antimicrobial resis-
tance and containing endemic diseases like tuberculosis
and malaria. Yet if we spend too little, we open the door
to a disaster of terrifying magnitude. The Commission
therefore recommends the following:

The G7, G20, and United Nations (UN), under the
leadership of the UN Secretary General, should reinforce
and sustain international focus and actions to protect hu-
man lives and livelihoods from the threat of infectious

diseases by:

Recommendation A.1: Committing to implement-
ing the framework set out in the report The Neglected
Dimension of Global Security: A Framework to Counter
Infectious Disease Crises and embodied in Recommen-

dations B.1-D.3.

Recommendation A.2: Committing and mobilizing
the incremental financial resources required to imple-
ment the framework, as set out in the report The Ne-
glected Dimension of Global Security: 4 Framework
to Counter Infectious Disease Crises, which amount to
about $4.5 billion per year.

Recommendation A.3: Monitoring progress of imple-
mentation by commissioning an independent assess-
ment in 2017 and every 3 years thereafter.

STRENGTHENING PUBLIC HEALTH ASTHE
FOUNDATION OF THE HEALTH SYSTEM
AND FIRST LINE OF DEFENSE

Robust public health infrastructure and capabilities are
the foundation of resilient health systems and the first
line of defense against infectious disease outbreaks that

1 All monetary figures in U.S. dollars.

could become pandemics. Yet far too many countries have
failed to build the necessary capabilities and infrastruc-
ture. Even by their own internal assessments, 67 percent
of World Health Organization (WHQO) member states
fail to meet the requirements of the 2005 International
Health Regulations (IHR); objective external evalua-
tions would almost certainly reveal even lower rates of
compliance.

Previous international efforts to galvanize greater
commitment to building resilient public health systems
have largely failed. After every outbreak of infectious
disease, there is a flurry of activity and reports, but politi-
cal interest quickly wanes and other priorities dominate.

Building and sustaining strong health systems is
achievable with leadership and commitment, at the na-
tional, provincial, and local levels, even in relatively poor
countries. Countries like Uganda have demonstrated that
creating resilient and effective public health systems that
can identify and contain infectious disease outbreaks is
not beyond reach. What is required is leadership. Gov-
ernments must recognize that protecting against the
threat of infectious disease is a fundamental part of their
basic duty to protect their citizens.

Building effective public health systems requires
more than surveillance systems, laboratory networks, and
clinical capabilities. Engaging and communicating with
communities is critical. Community awareness enhances
surveillance. Trust and cooperation of the local popula-
tion is a vital component of any response strategy.

Also essential is clarity about the benchmark attri-
butes of a highly-functioning public health system and
transparency about actual achievement against these
benchmarks. Therefore, we need a clear definition of
the core capabilities required to deliver according to the
IHR requirement—plus regular, rigorous, and objective
assessments of delivery against these benchmarks. Pub-
lication of such assessments will enable civil society to
hold governments accountable and facilitate prioritiza-
tion and the monitoring of progress.

We make 10 recommendations about building more
effective public health infrastructure and capabilities at
the national level as the foundation of a more resilient
health system and the first line of defense against poten-
tial pandemics.

First, we need clear definitions of the required in-
frastructure, capabilities, and benchmarks for effective
functioning for a national public health system.
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EXECUTIVE SUMMARY

Recommendation B.1: The World Health Organi-
zation, in collaboration with member states, should
develop an agreed-on, precise definition and bench-
marks for national core capabilities and functioning,
based on, and implemented through, the International
Health Regulations and building on the experiences
of other efforts, including the Global Health Secu-
rity Agenda and the World Organization for Animal
Health Terrestrial Animal Health Code by the end of
2016. Benchmarks should be designed to provide met-
rics against which countries will be independently as-
sessed (see Recommendation B.2).

Second, we also need a regular, independent, and ob-
jective mechanism to evaluate country performance and
to ensure publication of the results. This is essential for
prioritization, progress monitoring, and accountability.

Recommendation B.2: The World Health Organiza-
tion should devise a regular, independent, transpar-
ent, and objective assessment mechanism to evaluate
country performance against the benchmarks defined
in Recommendation B.1, building on current Inter-
national Health Regulations monitoring tools and
Global Health Security Agenda assessment pilots, by
the end of 2016.

'Third, all countries must agree to participate. Oth-
erwise, we will encounter adverse selection, with those
most needing evaluation declining to participate.

Recommendation B.3: By the end of 2016, all coun-
tries should commit to participate in the external as-
sessment process as outlined in Recommendation B.2,
including publication of results.

Fourth, to reinforce the incentive to participate
in the assessment mechanism, international partners
should make clear to countries needing assistance that
support is subject to participation in this mechanism. For
countries in need of external support to reinforce their
core capabilities, the assessment process will establish a
clear starting point and enable prioritization of actions
to fill gaps.

Recommendation B.4: The World Bank, bilateral, and
other multilateral donors should declare that funding
related to health system strengthening will be condi-
tional upon a country’s participation in the external
assessment process.

To underscore the importance of pandemic pre-
paredness as a way of protecting economic growth and
stability, the International Monetary Fund (IMF) should
routinely incorporate the results of the external assess-
ment of national core capacities in its economic evalu-

The IMF should also

consider non-participation in the assessment process a

ations of individual countries.

signal of a country’s lack of commitment to managing
economic risk.

Recommendation B.5: The International Monetary
Fund should include pandemic preparedness in its
economic and policy assessments of individual coun-
tries, based on outcomes of the external assessment of
national core capacities as outlined in Recommenda-
tion B.2.

'The primary responsibility for achieving and sustain-
ing public health infrastructure and capabilities of the
required standard rests with national governments. We
therefore call on national governments to develop and
publish plans by mid-2017 (where plans do not already
exist) to achieve benchmark status in the required core
capabilities by 2020. Plans should be comprehensive and
realistic, addressing the challenges of sustainable financ-

ing and skills building.

Recommendation B.6: Countries should develop plans
to achieve and maintain benchmark core capacities (as
defined in Recommendations B.1). These plans should
be published by mid-2017, with a target to achieve full
compliance with the benchmarks by 2020. These plans
should include sustainable resourcing components,

including both financing and skills.

The WHO should provide technical assistance to
national governments seeking to rectify deficiencies in
their public health core capabilities by building skills and
transferring best practices.
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Recommendation B.7: The World Health Organi-
zation (WHO) should provide technical support
to countries to fill gaps in their core capacities and
achieve benchmark performance. (Technical sup-
port will be coordinated through a WHO Center for
Health Emergency Preparedness and Response; see
Recommendation C.1.)

Because national governments must take responsi-
bility for protecting their citizens from the threat of in-
tectious disease, the primary source of funding for build-
ing and maintaining public health core capabilities must
be their own domestic budgets. This is also the best way
of ensuring the funding is stable and sustained.

We therefore call on the governments of upper- and
upper-middle-income countries to ensure that sufficient
funding for public health systems is incorporated in
their national budgets. Lower-middle- and low-income
countries need to adequately invest in domestic core ca-
pacities. In addition, there may be a need for external as-
sistance to rectify deficiencies and build capabilities. Im-
portantly, even lower-income governments should seek
to devise pathways to full domestic resourcing.

Recommendation B.8: National governments should
develop domestic resourcing plans to finance improve-
ment and maintenance of core capacities as set out in
the country-specific plans described in Recommenda-
tion B.6. For upper- and upper-middle-income coun-
tries, these plans should cover all financing require-
ments. For lower-middle- and low-income countries,
these plans should seek to develop a pathway to full
domestic resourcing, with a clear timetable for achiev-
ing the core capacity benchmarks.

Given that lower-middle- and low-income coun-
tries are likely to need financial assistance in filling gaps
and strengthening their public health systems, the World
Bank should convene other multilateral donors, bilateral
donors, and other philanthropic sources to cultivate fi-
nancial support for such plans. This support should be
contingent on 1) the plan’s inclusion of a pathway to full
domestic resourcing and 2) the recipient country’s coop-
eration with the external assessment process (see Rec-
ommendation B.2).

Recommendation B.9: The World Bank should con-
vene other multilateral donors (including the African
Development Bank, Asian Development Bank, New
Development Bank, United Nations Development
Program, and Asian Infrastructure Investment Bank)
and development partners by mid-2017 to secure fi-
nancial support for lower-middle- and low-income
countries in delivering the plans outlined in Recom-
mendation B.6.

Fragile states, failed states, and warzones pose a
particular problem for the maintenance of basic public
health infrastructure and capabilities. For these situ-
ations, we recommend that the UN Secretary General
takes the lead, working with the WHO and other parts
of the UN system to sustain at least minimal public
health capacities within the context of the broader UN
strategy for each particular circumstance.

Recommendation B.10: The United Nations (UN)
Secretary General should work with the World Health
Organization and other parts of the UN system to de-
velop strategies for sustaining health system capabili-
ties and infrastructure in fragile and failed states and
in warzones, to the extent possible.

STRENGTHENING GLOBAL
COORDINATION AND CAPABILITIES

Although reinforcing the first line of defense at the
country level is the foundation of a more effective global
framework for countering the threat of infectious dis-
eases, strengthening international coordination and ca-
pabilities is the next most vital component. Pandemics
know no borders, so international cooperation is essen-
tial. Global health security is a global public good requir-
ing collective action.

Ebola revealed significant shortcomings in the
functioning and performance of the international pub-
lic health system. Neither the WHO, the UN system,
nor regional entities escaped criticism. There were fail-
ures of execution, coordination, and leadership at mul-
tiple levels.

'The Commission believes that an empowered WHO
must take the lead in the global system to identify, pre-
vent, and respond to potential pandemics. There is no
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realistic alternative. However, we believe that the WHO
must make significant changes in order to play this role
effectively. It needs more capability and more resources,
and it must demonstrate more leadership.

First, the WHO needs to establish a dedicated and
well-resourced operational center for coordinating pre-
paredness and response. This should be a dedicated center,
not a program— reflecting its status as a permanent and
critical component of the WHO’s role. Furthermore, this
center should be guided and overseen by a Technical Gov-
erning Board (T'GB). The TGB should be chaired by the
Director-General, but otherwise its composition should
comprise members who are independent of and drawn
from outside the WHO on the basis of technical expertise.

Recommendation C.1: By the end of 2016, the World
Health Organization should create a Center for
Health Emergency Preparedness and Response—
integrating action at headquarters, regional, and coun-
try office levels—to lead the global effort toward out-
break preparedness and response. This center should

be governed by an independent Technical Governing
Board.

The WHO Center for Health Emergency Prepared-
ness (CHEPR) will need sustainable funding. To achieve
this, there should be an appropriate increase in member
states’ core contributions. These required contributions
are a better resource than relying on voluntary contri-
butions, which are often unpredictable and ultimately
unsustainable, to support a core function of the WHO.

Recommendation C.2: In May 2016, the World
Health Assembly should agree to an appropriate in-
crease in the World Health Organization member
states’ core contributions to provide sustainable fi-
nancing for the Center for Health Emergency Pre-
paredness and Response.

We support the World Health Assembly’s resolution
to create a $100 million contingency fund to enable rap-
id response to health emergencies, including infectious
disease outbreaks. We believe one off contributions or
binding contingent commitments proportional to mem-
ber state core contributions are the most efficient way to
finance this fund.

Recommendation C.3: By the end of 2016, the World
Health Organization should create and fund a sus-
tainable contingency fund of $100 million to support
rapid deployment of emergency response capabilities
through one off contributions or commitments propor-
tional to assessed contributions from member states.

Ebola revealed weaknesses in the WHO’s coordina-
tion with other parts of the UN system. The WHO and
the UN should address the need for coordination, agree-
ing on effective mechanisms for crises that are primarily
health-driven as well as those that pose broader humani-
tarian challenges. The composition of the TGB, which
will include representation from other parts of the UN
system, will facilitate this. Where a potential pandemic
goes beyond the capacity of the WHO and/or becomes a
broader humanitarian crisis—or where the health chal-
lenges are just one element of a broader crisis—there
should be an agreed-on escalation process, facilitating
the UNSG’s overall control of such situations.

Recommendation C.4: By the end of 2016, the United
Nations (UN) and the World Health Organization
should establish clear mechanisms for coordination
and escalation in health crises, including those that
become or are part of broader humanitarian crises re-
quiring mobilization of the entire UN system.

Regional networks have an important role to play,
complementing the regional structure of the WHO.
They can enhance cross-border cooperation, facilitate the
sharing of scarce resources, and provide extra capacity in
the event of outbreaks. The WHO needs to recognize
the value of such networks and improve its linkages with
them.

Recommendation C.5: By the end of 2017, the World
Health Organization should work with existing for-
mal and informal regional and sub-regional networks
to strengthen linkages and coordination, and thus en-
hance mutual support and trust, sharing of informa-
tion and laboratory resources, and joint outbreak in-
vestigations amongst neighboring countries.

The Ebola outbreak demonstrated the importance
of non-state actors—from community leaders to inter-
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national nongovernmental organizations and private-
sector businesses. It also revealed many shortcomings in
approaches taken at both the national and global level
to engage with such players. The WHO and individual
national governments should proactively create mecha-
nisms to engage with the various categories of non-state
actors on preparedness and response. Waiting until the
crisis hits is too late.

Recommendation C.6: By the end of 2016, the World
Health Organization and national governments
should enhance means of cooperation with non-state
actors, including local and international civil society
organizations, the private sector, and the media.

At the moment there is no formalized intermediate
level of public alert below a Public Health Emergency of
International Concern (PHEIC), which is an extremely
rare event. The Commission believes that there would
be merit in generating a daily “watch list” of outbreaks
of PHEIC potential. The CHEPR should develop clear
criteria to determine the outbreaks included in this list.
'This would raise awareness of the underlying pattern of
potential threats and normalize the process of raising
alerts.

Recommendation C.7: By the end of 2016, the World
Health Organization (WHO) should establish a
mechanism to generate a daily high-priority “watch
list” of outbreaks with potential to become a Public
Health Emergency of International Concern to nor-
malize the process of reporting of outbreaks by coun-
try and encourage necessary preparedness activities.
The WHO should communicate this list to national
focal points on a daily basis and provide a public sum-
mary on a weekly basis.

Self-interested and misguided behavior by individu-
al countries can be an impediment to an effective inter-
national response to infectious disease threats, whether
by delaying or suppressing data or alerts or by imposing
excessive restrictions on travel and trade. We believe the
global community should establish tougher norms and
pursue greater compliance in these areas—and be pre-
pared to “name and shame” where necessary.

Recommendation C.8: By the end of 2016, the World
Health Assembly should agree on new mechanisms for
holding governments publicly accountable for perfor-
mance under the International Health Regulations
and broader global health risk framework, as detailed

in Recommendation B.2, including:

* protocols for avoiding suppression or delays in
data and alerts, and

*  protocols for avoiding unnecessary restrictions on
trade or travel.

We support the World Bank’s proposal to create a
Pandemic Emergency Financing Facility as a comple-
ment to the WHO?’s contingency fund. If innovative
insurance and capital market mechanisms can be dem-
onstrated to be both economically viable and practi-
cal, these could potentially represent attractive new
source of funds. While clearly politically challenging
to implement, binding contingent commitments from
donor governments represent an economic and flexible
alternative.

Recommendation C.9: By the end of 2016, the World
Bank should establish the Pandemic Emergency Fi-
nancing Facility as a rapidly deployable source of funds
to support pandemic response.

To ease fiscal pressure on governments that raise
infectious disease outbreak alerts, and reduce the incen-
tive to avoid doing so, the IMF should make clear that
it is in a position to provide budgetary assistance when

needed.

Recommendation C.10: By the end of 2016, the Inter-
national Monetary Fund should ensure that it has the
demonstrable capability to provide budgetary support
to governments raising alerts of outbreaks, perhaps

through its existing Rapid Credit Facility.

ACCELERATING RESEARCH &
DEVELOPMENT TO COUNTER
INFECTIOUS DISEASES

As part of creating a more effective global framework to
counter infectious disease threats, we need to strength-
en our scientific and technical resources against these
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threats. This means accelerating R&D in a coordinated
manner across the whole range of relevant medical prod-
ucts, including vaccines, therapeutics, diagnostic tools,
personal protective equipment, and instruments.

To ensure that incremental R&D has maximum
impact in strengthening defenses against infectious
diseases, we propose that the WHO galvanize the cre-
ation of a Pandemic Product Development Commit-
tee (PPDC) to mobilize, prioritize, allocate, and over-
see R&D resources relating to infectious diseases with
pandemic potential. The chair of the PPDC should
be an R&D expert appointed by the WHO Director-
General, with the rest of the membership comprised
of internationally recognized leaders with expertise in
discovery, development, regulatory review and approval,
and manufacturing of medical products. Although sup-
ported by the WHO, the PPDC should operate inde-
pendently and should be held accountable by the TGB.
To facilitate this linkage, the chair of the PPDC should
be a member of the TGB.

Recommendation D.1: By the end of 2016, the World
Health Organization should establish an indepen-
dent Pandemic Product Development Committee, ac-
countable to the Technical Governing Board, to gal-
vanize acceleration of relevant R&D, define priorities,
and mobilize and allocate resources.

Accelerating R&D will require a significant finan-
cial investment. We recommend mobilization of about
$1 billion per year (as part of the total investment pro-
posed of $4.5 billion). Deployment of these funds, which
we envision as being sourced from a variety of contribu-

tors, will be coordinated by the PPDC.

Recommendation D.2: By the end of 2016, the World
Health Organization should work with global R&D
stakeholders to catalyze the commitment of $1 billion
per year to maintain a portfolio of projects in drugs,
vaccines, diagnostics, personal protective equipment,
and medical devices coordinated by the Pandemic
Product Development Committee.

Enhancing the effectiveness of R&D requires agree-
ment on protocols and approaches in a number of key as-
pects of the way R&D is conducted, including commit-

ment to scientific standards during a crisis, engagement
of communities and harmonization of multiple aspects
of development and approval, and manufacturing and
distribution processes.

Recommendation D.3: By the end of 2016, the Pan-
demic Product Development Committee should con-
vene regulatory agencies, industry stakeholders, and
research organizations to:

*  Commit to adopting R&D approaches during
crises that maintain consistently high scientific
standards.

* Define protocols and practical approaches to en-
gage local scientists and community members in
the conduct of research.

* Agree on ways to expedite medical product ap-
proval, manufacture and distribution, including
convergence of regulatory processes and standards;
pre-approval of clinical trial designs; mechanisms
for intellectual property management, data shar-
ing and product liability; and approaches to vac-
cine manufacture, stockpiling, and distribution.

BUILDING A GLOBAL FRAMEWORKTO
COUNTER INFECTIOUS DISEASE CRISES

For far too long, infectious disease has been the neglect-
ed dimension of global security. Few threats pose such
risks to human life and well-being. Yet we have invested
relatively little to counter such risks, and neither national
nor global systems performed well when tested.

'The Commission believes the time has come to re-
verse this neglect. The framework we propose has three
key elements:

1. Stronger national public health capabilities, infra-
structure, and processes built to a common standard
and regularly assessed through an objective, trans-
parent process fully consistent with international le-
gal obligations under the IHR.

2. More eftective global and regional capabilities, led
by a reenergized WHO, through a dedicated Center
for Health Emergency Preparedness and Response,
coordinated effectively with the rest of the UN sys-
tem, and supported by the World Bank and IMF.

3. An accelerated programme of R&D, deploying $1
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billion per year and coordinated by a dedicated
committee.

'These actions have a price tag. We estimate an in-

cremental funding requirement of about $4.5 billion per

year. This comprises:

'The upper end of the World Bank’s 2012 estimated
range of $1.9-$3.4 billion per year for the cost of up-
grading national pandemic preparedness capabilities.
Our proposed figure of $1 billion per year for in-
fectious disease prevention and response R&D (see
Chapter 5).

High-level preliminary estimates of costs for the es-
tablishment of the WHQO’s CHEPR ($25 million),
WHO’s Contingency Fund for Emergencies ($25-

$30 million) and the World Bank’s Pandemic Emer-
gency Facility ($80-$100 million), which amount
together to about $130-$155 million per year (see
Chapter 4).

$4.5 billion is not a small sum, but neither is it be-
yond reach. In the context of estimated expected eco-
nomic losses from pandemics of over $60 billion per year,
it is very good investment. Considering the potential
threat to human lives, the case is even stronger.
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Introduction

With failures occurring at all levels, the recent Ebola outbreak in West Africa exposed significant weak-
nesses in the global health system and culminated in a tragic humanitarian disaster. At the national level
in affected countries, there was significant delay in acknowledging the magnitude of the outbreak. And
after the outbreak was recognized, the international response was slow and uncoordinated. Mechanisms for
the establishment of public—private partnerships were lacking. For example, the development of lz'fesa‘ving

medical products was reactive, rather than proactive. An easily mobilized reserve of funds to support the

response was not avatlable. Critical ﬁnancial and human resources were slow to arrive or never arrived at
all. Countries were reluctant to ac&nowledge the severity of the outbreak and obstructed earl_y noz‘y?mz‘ion.
Surveillance and informaz‘ion systems were not in place or failed to prow’de early warning.

All three affected countries lacked an adequately trained
workforce, infrastructure, supplies, and the necessary
medications to respond to the outbreak. Moreover, these
three countries had never experienced an Ebola outbreak
before making this an unexpected and more challeng-
ing situation to respond to. All this contributed to wide-
spread fear and questioning of the ability and willingness
of governments and humanitarian agencies to respond
effectively, and, in many places, people were reluctant to
seek health services (Dzau and Rodin, 2015). These and
many other factors contributed to an outbreak with dev-
astating health, economic, and social impacts.

Past outbreaks of other diseases, including H1N1
influenza, severe acute respiratory syndrome (SARS),
and human immunodeficiency virus (HIV), have also
had significant economic and social impacts. These out-
breaks, like Ebola, exposed weaknesses in national health
systems and the global public health response, but did
not galvanize the degree of reform required. This most
recent Ebola outbreak triggered several initiatives calling
for change:

*  The World Economic Forum (WEF), in collabora-
tion with the Boston Consulting Group, published

Managing the Risk and Impact of Future Epidemics:

9

Options for Public—Private Collaboration in June 2015.
'This report explored the role of public—private part-
nership when responding to epidemics, using lessons
learned from the Ebola response (WEEF, 2015).

In January 2015, the World Health Organization
(WHO) Executive Board’s special session on Ebola
adopted Resolution EBSS.R1, establishing an in-
dependent, expert panel to evaluate the WHO’s re-
sponse to the Ebola crisis. The panel was established
in March 2015 and released its report in July 2015
(WHO, 2015).

'The Harvard Global Health Institute and the Lon-
don School of Hygiene and Tropical Medicine set
up the Independent Panel on the Global Response
to Ebola to create actionable change through assess-
ment of the global response. This report was released
on November 23,2015 (HGHI, 2015).

The United Nations (UN) High-Level Panel on
Global Response to Health Crises was convened
by UN Secretary-General Ban Ki-moon. This panel
will make recommendations on the basis of a wide
range of consultations across sectors and in affected
communities, and will submit its final report to Sec-
retary-General Ban in early 2016 (UN Secretary-
General, 2015).
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* Finally, to address deficiencies in the financing of
outbreak response, the World Bank Group has
launched an initiative to create a Pandemic Emer-
gency Financing Facility (PEF). The PEF is expected
to provide financial resources for global health emer-
gencies to allow for the rapid deployment of equip-
ment, medications, and human resources (World

Bank, 2015).

For a list of additional relevant initiatives, see Table 1-1.

ORIGIN OF THE PRESENT REPORT
The National Academy of Medicine (NAM), interna-

tionally known for rigorous procedures to ensure inde-
pendence and the ability to convene experts with broad
multi-disciplinary reach, was encouraged by multiple
stakeholders to assemble global experts to develop a plan
for future preparedness and response to global infectious
disease threats. After two planning meetings, the NAM
became secretariat for the Global Health Risk Frame-
work (GHRF) initiative—an international, indepen-
dent, evidence-based, authoritative, multi-stakeholder
expert commission process to generate a comprehensive
report with recommendations for improving governance
and finance in matters of global health security pertinent
to infectious disease outbreaks of international concern.
'The initiative received support from the Bill & Melinda
Gates Foundation, the Ford Foundation, the Gordon
and Betty Moore Foundation, Mr. Ming Wai Lau, the
Paul Allen Family Foundation, the Rockefeller Founda-
tion, the United States Agency for International Devel-
opment, and Wellcome Trust.

CHARGE TO THE COMMISSION
The GHRF Commission was tasked with conducting

a study and preparing a report to recommend an ef-
tective global architecture for recognizing and mitigat-
ing the threat of epidemic infectious diseases. While
our report focuses on the preparedness and response to
these infectious disease threats, we acknowledge that the
implementation of our recommendations will also help
address other global health concerns such as the increas-
ing appearance and spread of antimicrobial resistance
(AMR). For instance, the strengthening of surveillance
systems and laboratory capacity that will help us be bet-
ter prepared to respond to infectious disease outbreaks,

THE NEGLECTED DIMENSION OF GLOBAL SECURITY

will also facilitate early identification and actions to pre-
vent further transmission of a resistant strain.

'The complete statement of task is provided in Box
1-1. Four Institute of Medicine (IOM) workshops were
held on the following topic domains to provide input for
the commission’s final report:

1. Governance for global health,

2. Financing response to pandemic threats,
3. Resilient health systems, and
4

Research and development of medical products.

The Commission was asked to consider the evidence
supplied by these four workshops, as well as literature al-
ready published on lessons learned from the 2014-2015
Ebola outbreak and other outbreaks of global impact. It
is important to note that the charge of this commission
was not to provide a comprehensive analysis of the les-
sons learned drawn from the recent Ebola outbreak, but
to draw on previous work to develop an understanding
of common lessons learned from different previous in-
fectious disease outbreaks to inform the commission’s
recommendations. We strived to identify those lessons
learned that could help us develop a framework that can
effectively address future
tious disease threats. Four IOM workshops developed to

known or unknown infec-

gather evidence for this study (as described later in this
chapter) were published in January 2016 (see nam.edu/
GHREF for more information). These summaries com-
pile the experiences related to issues of health systems,
governance, finance, and research and development as
shared by participants including those from the recent
Ebola outbreak.

'The statement of task required that the Commission
deliberate and evaluate options in these four topic do-
mains to strengthen global, regional, national, and local
systems to better prepare, detect, and respond to epidem-
ic infectious diseases. The Commission was charged with
offering conclusions and actionable recommendations to
guide policy makers, international funders, civil society
organizations, and the private sector.

STRUCTURE OF INITIATIVE

The initiative comprises an International Oversight
Group (I0G), an independent Commission, and four
IOM workshops that provided evidence to the commis-
sion (see Figure 1-1).
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TABLE 1-1 Other Initiatives

Initiative Affiliation
Global Health Security U.S. government in part-
Agendaa nership with other nations,

international organizations,
and public and private
stakeholders

World Economic Forum and
Boston Consulting Group

Managing the Risk and Im-
pact of Future Epidemics:

Options for Public-Private
Collaboration

Independent Panel to As-
sess WHO’s Response to
Ebola Outbreak

World Health Organization
(WHO)

Harvard Global Health Insti-
tute and London School of
Hygiene & Tropical Medi-
cine

Independent Panel on the
Global Response to Ebola

UN High-Level Panel on United Nations
Global Response to Health

Crises

Pandemic Emergency Facil-
ity

World Bank Group and
World Health Organization
(WHO)

11

Timeframe

Affirmed September 2014
Second Ministerial Meeting
September 2015

Description

Created to prevent, detect,
and rapidly respond to
threats of disease before
they become epidemics.

Explored public-private
partnerships when re-
sponding to epidemics
using lessons learned from
the Ebola response.

Convened by the WHO
Director-General to evalu-
ate WHO'’s response to the
Ebola crisis.

Report published June 2015

Report published July 2015

Determined necessary re-
forms to the global system
for outbreak prevention
and response, considering
evidence from the Ebola
epidemic.

Convened by the UN
Secretary-General to make
recommendations for
strengthening national and
international systems to
prevent and manage future
health crises.

Report published Novem-
ber 2015

Report to Secretary-Gener-
al January 2016

Proposed to hold financial
resources for global health
emergencies to allow for
rapid deployment of equip-
ment, medications, and
human resources.

Will be presented in May
2016 at G7 meeting

2 For more information, see http:/www.globalhealth.gov/global-health-topics/global-health-security/ghsagenda.html

(accessed December 6, 2015).

International Oversight Group

The IOG, a body of leaders representing various stake-
holders with relevant expertise and global representation,
was formed to ensure the independence and objectivity
of the Commission, and to protect integrity and main-
tain public confidence in the process. The IOG steered
the Commission throughout the process, including by
creating the charge to the Commission, approving the
slate of Commissioners, guiding report review, and as-
sisting in the dissemination process. The role of the IOG
was to ensure the independence and objectivity of the
commission and protect the integrity and maintain pub-
lic confidence in this process. The IOG was tasked to:

1. Determine the scope of the study: In preparation
for this study, NAM staft worked with sponsors and

technical advisors to develop a formal statement of
task, which defined and bounded the scope of the
study and the balance of perspectives needed on the
commission. The IOG reviewed the proposed state-
ment of task to ensure that the task reflected the
current global need for such a framework and made
refinements as needed.

2. Approve the Commission slate: The NAM received
and reviewed more than 150 nominations for com-
missioners. Commissioners were proposed for ser-
vice based on their expertise, geographic representa-
tion, and availability to perform the task. The IOG
assessed whether the expertise required was present
in the slate proposed and evaluated the overall com-
position of the Commission in terms of different

experiences and perspectives. The IOG also defined
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BOX 1-1
Commission on Creating a Global Health Risk Framework for the Future

Statement of Task

An international, independent, multi-stakeholder expert commission will conduct a study and prepare a report to
recommend an effective global architecture for recognizing and mitigating the threat of epidemic infectious dis-
eases. The commission will receive input from four Institute of Medicine workshops that will be coordinated:

1.

Governance for global health, which will explore global, national, and local capabilities, to include those re-
quired by the International Health Regulations (2005), to facilitate the collective action of the governmen-
tal, intergovernmental, corporate, and non-profit sectors as they contribute to preparedness and response;
Financing response to pandemic threats, which will encompass public and private sector roles in financing
preparedness, and response to epidemics. Financing mechanisms for public health surveillance, work-
force mobilization and acquisition of medical commodities that can channel funds swiftly while minimizing
transaction times and other expenses will be discussed.

Resilient health systems, which will include integrated surveillance and health information systems; work-
force capacity; health system infrastructure; community, regional, and global partner engagement; and
supply chain coordination and management; and

Research and development of medical products, which will assess the current product development plat-
forms; explore incentives and infrastructure for product development, and conditions and needs for effec-
tive public-private partnerships; and address standards and approaches for regulatory harmonization and
systems capacity.

The commission will consider the evidence supplied by these four workshops and the literature published

on lessons learned on the current Ebola outbreak and other outbreaks of global impact such as HIN1 influenza,
Middle East Respiratory Syndrome (MERS), and Severe Acute Respiratory Syndrome (SARS). The commission will
deliberate and evaluate options in these four domains to strengthen global, regional, national, and local systems to
better prepare, detect, and respond to epidemic infectious diseases. Interrelations among sectors will be studied.
Conclusions and actionable recommendations will be offered to guide policy makers, international funders, civil
society organizations, and the private sector, with the understanding that stakeholders may adapt and apply the
recommended architecture to global health emergencies beyond epidemic infectious diseases. In an effort to mini-
mize overlap and maximize synergy the commission will coordinate as possible with other global initiatives that are

developing recommendations for improving the response to future global public health threats.

what constituted a conflict of interest and if its pres-
ence should prevent an individual from serving on
the commission. In addition, the IOG determined
whether a conflict of interest was unavoidable and
how it should be handled. A primary goal of this
process was to ensure that commissioners’ points of
view were balanced so that the Commission could
carry out its charge objectively and credibly.

Approve the commission process for meetings,
information gathering, deliberations, and report
drafting: The IOG approved the Commission’s ap-
proach as outlined in the following section.

Provide guidelines for the report review process:
As a final check on the quality and objectivity of
the study, the IOG determined the characteristics of
the external review process for the final report and
provided suggestions for specific processes. The re-
view process was structured to ensure that the report
addressed its approved study charge and did not go

beyond it, that the findings were supported by the
scientific evidence and arguments presented, that the
exposition and organization were effective, and that
the report was impartial and objective. The IOG did
not review the report draft or provide comments on
the report conclusions or recommendations.

5. Assist with the development of a dissemination
strategy: Dissemination of the final report is a key
component for the success of this initiative. There-
fore, the IOG assisted with identifying key decision
makers and audiences, developing a dissemination
strategy, and participating, if feasible, in its imple-
mentation.

The Commission

The Commission is made up of 17 experts drawn from
different nations and representing a wide range of ex-
pertise, including governance; finance; disease control;
surveillance; workforce mobilization; humanitarian

PREPUBLICATION COPY: UNCORRECTED PROOFS



INTRODUCTION 13

International Oversight Group
(Collective Charging Authority)

A 4

Independent Synthetic & Deliberative

Global Commission Independently Published

Consensus Commission Report

—»

(17 Commissioners)

Evidence Supplied by
Workstreams/Workshops

Governance
Workstream

Finance
Workstream

Health Systems
Workstream

Medical Products
Workstream

2-Day Workshop
Planning Commit-
tee (mix of several
Commissioners
and other experts)

2-Day Workshop
Planning Commit-
tee (mix of several

Commissioners
and other experts)

3-Day Workshop

Planning Commit-

tee (mix of several
Commissioners

3-Day Workshop

Planning Commit-

tee (mix of several
Commissioners

FIGURE 1-1 The structure of the Global Health Risk Framework Initiative.

and pandemic response; health systems; public—private
partnerships; social science; and research, development,
acquisition, and distribution. The Commissioners were
screened for conflicts of interest in order to ensure their
independence.

The Commission held three meetings and one pub-
lic session (see Appendix A) during the course of its
work in 2015. At these meetings, Commissioners took
time to understand their charge, considered evidence,
and formed recommendations.

The Workstreams

The Commission’s deliberations were based in large part
on the evidence gathered and discussed at four IOM
workshops in late 2015 (see Appendix B for workshop
agendas):

*  August 5-7: A Workshop on Resilient and Sustain-
able Health Systems to Respond to Global Infec-
tious Disease Outbreaks, Accra, Ghana

*  August 19-21: A Workshop on Research and De-
velopment of Medical Products, Hong Kong, China

*  August 27-28: A Workshop on Pandemic Financ-
ing, Washington, DC, United States of America

* September 1-2: Governance for Global Health—A
Workshop, London, United Kingdom

Consultants

To fulfill its statement of task in regard to financing
response to pandemic threats, the commission worked
with two consultants. They provided technical expertise
in pandemic financing and modeling the business case
for investing in preparedness for global health events.
The consultants communicated with Commissioners via
conference calls, and Commission deliberations deter-
mined how the consultants’ analysis would be incorpo-
rated into the final recommendations.

For the dissemination phase of the study, three rep-
resentatives from the Brunswick Group supported the
Commission’s planning of pre- and post-launch activities.

Other Sources of Information

Two consultation sessions were organized to comple-

PREPUBLICATION COPY: UNCORRECTED PROOFS
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ment workshop discussions and ensure that government,
private-sector, civil society, and academia perspectives
were captured:

* September 25, 2015: Session with members of the
US federal government, Washington, DC

*  October 9,2015: Webinar session with international
and national representatives from multilateral orga-
nizations, academia, nonprofit, and private sector

The Commission also conducted consultations with
WHO Director-General Margaret Chan on November
20, 2015, and World Bank Group President Jim Yong
Kim on November 12, 2015, to gather updated infor-
mation about the organizations’ current efforts on global
health preparedness and response.

In addition to the workshops, Commission meet-
ings, and consultations, the Commission conducted a
literature review on infectious diseases, pandemics and
pandemic risk, governance for health, finance, health
systems, research and development, aid effectiveness, and
existing global health frameworks, among other topics.

COORDINATION WITH OTHER
INITIATIVES

The Commission also coordinated with many of the
other global initiatives tasked with developing recom-
mendations for improving the response to future global
public health threats (see Table 1-1). It is important to
note that, while some GHRF Commissioners contrib-
uted to other initiatives, this study preserved its high de-
gree of independence and the integrity of its processes as
outlined in this chapter.

REVIEW PROCESS

'This report has been reviewed in draft form by individu-
als chosen for their diverse perspectives and technical ex-
pertise. Reviewers were approved by the IOG. The pur-
pose of this independent review was to provide candid
and critical comments that will assist the Commission
in making its report as sound as possible and to ensure
that the report meets standards for objectivity, evidence,
and responsiveness to its charge. Reviewers were asked
to consider whether in their judgment the evidence and
arguments presented were sound and the report was ful-
ly responsive to the charge, not whether they concurred
with the findings. The Commissioners were expected to

consider all review comments and to provide written re-
sponses, which were evaluated by the review coordina-
tor. The report was not released to the sponsors or the
public, nor was it disclosed until after the review process
was satisfactorily completed and all Commissioners ap-
proved the revised draft. Furthermore, once the review
process was successfully completed, no changes (other
than minor editorial emendations) were made to the ap-
proved text. The review comments and draft manuscript
remain confidential to protect the integrity of the delib-
erative process.

OVERVIEW OF THE REPORT
'The remainder of this report is organized as follows:

*  Chapter 2 builds the case for a greater investment in
pandemic preparedness.

*  Chapter 3 discusses the importance of national pub-
lic health systems, including the need for objective
and transparent assessment of national core capa-
bilities, for building and sustaining strong health
systems, and for engaging and communicating with
communities.

*  Chapter 4 reviews the need to strengthen interna-
tional capabilities for outbreak preparedness, alert,
and response, including the role and responsibilities
of WHO, coordination among global actors, a re-
vamp of processes and protocols, and mobilization
of global financial resources.

* Chapter 5 presents the importance of accelerat-
ing medical products research and development to
counter the threat of infectious diseases and outlines
a global strategy to facilitate this—including a plan
to develop a pandemic product development com-
mittee, invest in a comprehensive portfolio of medi-
cal products, conduct research according to high
scientific standards, and secure overarching global
agreements.

*  Chapter 6 reviews the steps necessary for building a
framework for global health security and overcom-
ing the associated financial challenges.
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'The Case for Investing in Pandemic Preparedness

The global community has massively underestimated the risks that pandemics present to human life and

livelihoods, at least in terms of policy outcomes. The resources devoted to preventing and responding fo

such threats seem wholly inadequate to the scale of the risk. While it is impossible to produce precise esti-
mates for the probability and potential impact of pandemics, it is not difficult to demonstrate a compel-
ling case for greater investment. There are very few risks facing humankind that threaten loss of life on

the scale of pandemics.

A pandemic could kill as many people as a devastating
war, yet the resources committed to pandemic prevention
and response are a fraction of the resources we commit
to security. There are also very few risks that have greater
potential for catastrophic economic impact—potentially
on the scale of a global financial crisis—but the measures
we are taking to avoid another financial crisis are of an
entirely different magnitude.’

The costs of significantly upgrading the world’s de-
tenses against pandemics, while substantial, are not out
of reach. The recent Ebola outbreak revealed many gaps
and shortcomings in preparedness and the ability to re-
spond effectively at both the national and global levels.
These flaws in our defenses cost thousands of lives and
meant that the ultimate cost of preventing Ebola from
becoming a pandemic was much higher than it may oth-
erwise have been. Ebola also demonstrated that being
better prepared has huge benefits. For example, Nigeria
contained the virus successfully, despite being a densely
populated nation with many health and social challenges.

The

an incremental $4.5 billion? per year would make the

Commission believes that commitment of

world much safer. This figure includes expenditures for
strengthening national public health systems; funding
research and development; and financing global coordi-
nation and contingency efforts, all of which are explored

'This section draws on “Modelling the Economic Threat of Pandem-
ics” by Anas El Turabi and Philip Saynisch (see Appendix C).
2 All monetary figures in U.S. dollars.

in greater detail in subsequent chapters. While it may
be beneficial to spend more, investing at least this much
would address the most urgent weaknesses in global
health security. In addition to shoring up our defenses
against pandemics, this investment would also yield
enormous benefits in protecting the world against other
health risks, such as antimicrobial resistance (AMR) and
bioterrorism.

How does $4.5 billion per year stack up against the
potential risks? The 1918 influenza pandemic killed ap-
proximately 50 million people (CDC, 2014) and argu-
ably as high as 100 million in 1918-1920 (Johnson and
Mueller, 2002). Compared with other catastrophic mor-
tality events since 1900, only World War II caused more
deaths. Since it first appeared in the late 1960s, HIV/
AIDS has killed more than 35 million people. As a driv-
er of incremental mortality in the last 50 years, no war or
natural disaster can compare. Prior to 1900, pandemics
were the leading cause of massive increases in mortality
by a wide margin. Moreover, despite enormous advances
in medicine and scientific understanding, and the con-
tainment of recent pandemic threats such as severe ac-
tue respiratory syndrome (SARS), HIN1 influenza, and,
eventually, Ebola, we should not be complacent about
tuture risks. The consensus among leading epidemiolo-
gists and public health experts is the threat from infec-
tious diseases is growing. The rate of emergence of new
infectious diseases is rising (Jones, 2008), and, with an

17
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ever-increasing global population, greater consumption
of meat, and continuing increases in mobility and con-
nectivity, the conditions for infectious disease emergence
and contagion are more dangerous than ever. $4.5 billion
equates to just 65 cents per person per year; with such a
modest investment, we could better protect everyone in
the world from such risks.

From an economic perspective, the argument is
equally compelling. The World Bank has estimated the
economic impact of a severe pandemic (that is, one
on the scale of the influenza pandemic of 1918-1919)
at nearly 5 percent of global gross domestic product
(GDP), or roughly $3 trillion (Jonas, 2014). Some might
see this as an exaggeration, but it could also be an under-
estimate. Aggregate cumulative GDP losses for Guinea,
Sierra Leone, and Liberia in 2014 and 2015 are estimat-
ed to amount to more than 10 percent of GDP (UNDG,
2015; World Bank, 2014). This huge cost is the result of
an epidemic that, for all its horror, infected only about
0.2 percent of the population of Liberia, roughly 0.25
percent of the population of Sierra Leone, and less than
0.05 percent of the population of Guinea, with 11,287
total deaths (Economist, 2015). The Commission’s own
scenario modeling, based on the World Bank parameters,
suggests that during the 21st century global pandemics
could cost in excess of $6 trillion, with an expected loss
of more than $60 billion per year (see Appendix C).?

Indeed, the economic impact of infectious diseases
appears to be increasing as greater human and economic
connectedness—whether through transnational supply
chains, increased travel, or ubiquitous access to commu-
nication technologies and media—fuel contagion, both
of the virus itself and of fear. Most of the economic im-
pact of pandemics stems not from mortality but from
behavioral change, as people seek to avoid infection
(Burns et al., 2008). This behavioral change is driven by
tear, which in turn is driven by a potent mix of aware-
ness and ignorance. As Poincaré noted in respect of the
plague, “the plague was nothing; fear of the plague was
much more formidable” (Poincaré, 1905). The experience
of SARS is instructive: viewed from the perspective of
overall mortality, SARS infected “only” 8,000 people and
killed less than 800. Yet the economic cost of SARS has
been estimated at more than $40 billion (Lee and McK-

3'The expected loss refers to the amount that the global economy will
lose each year of the century, on average. It is calculated by multiply-
ing the probability of a loss occurring in any year by the size of the
loss.

THE NEGLECTED DIMENSION OF GLOBAL SECURITY

ibbin, 2008). At the peak of SARS, Hong Kong saw a
66 percent reduction in airport arrivals and a 50 percent
reduction in cinema admissions.

One reason that pandemics are so hard to predict, and
their costs so hard to estimate, is that they are not discrete
events, but represent the extreme end of a spectrum of in-
fectious disease risks (see Figure 2-1). New infectious dis-
eases emerge annually. Outbreaks, both of new infectious
diseases and of known pathogens, occur many times every
year. A small proportion of such outbreaks evolves into
epidemics; others are contained, eradicated, or become en-
demic. An even smaller proportion of epidemics turns into
pandemics. Therefore, pandemic risk should not be seen
in isolation, but rather as part of a spectrum of escalating
disease events, with both costs and potential for mitiga-
tion across the entire spectrum.

Viewed from this perspective, the task for policy
makers is not just to reduce the likelihood and cost of
pandemics as extreme right-tail events, but to reduce the
economic and human costs across the whole spectrum of
infectious disease threats. We should not become fixated
on the probability of a “once-in-a-100-years” pandemic
of the 1918-1919 influenza pandemic of severity. Much
less virulent pandemics can still cause significant loss
of life and economic impact. The influenza pandemics
of 1958 and 1968, while far less deadly than the one in
1918-1919, are estimated to have cost 3.1 percent and
0.7 percent of global GDP, respectively (McKibbin and
Sidorenko, 2006). Potential pandemics, that is outbreaks
or epidemics that could become pandemics if not eftec-
tively contained, can also have enormous impact. Ebola,
an epidemic that looked as if might have the potential to
become a pandemic, has killed more than 11,000 peo-
ple and cost more than $2 billion (World Bank, 2014).
While there is a high degree of uncertainty, the com-
mission’s own modeling suggests that we are more likely
than not to see at least one pandemic over the next 100
years, and there is at least a 20 percent chance of seeing 4
or more (see Appendix C) (Economist, 2015).

Framed in this way, the investment case for pandem-
ic preparedness and response rests not just on the prob-
ability and costs attached to a severe pandemic, but also
on the likely costs to human lives and livelihoods across
the spectrum of infectious disease threats. The apparent
acceleration in the emergence of new infectious diseases
underscores the need for a “One Health”approach, which
recognizes the connection of human health to animal
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FIGURE 2-1 Spectrum of disease risk.

and plant health. Further outbreaks of new, dormant, or
even well-known diseases are a certainty. More epidem-
ics with the potential to become pandemics should be
anticipated.

Among the known threats are multiple strains of
influenza, coronaviruses, and vector-borne diseases—
headlined by malaria but also including other endemic
conditions that are still spreading because of climate
change among other reasons. There is also always the
possibility of re-emerging or completely new zoonotic
viruses, or of different kinds of infectious threats, such
as fungal infections, particularly in the context of grow-
ing antimicrobial resistance. Such potential pandemics
are perhaps more frequent than is recognized; in the past
15 years, we have faced at least 5: SARS, H5N1, HIN1,
Ebola, and Middle East respiratory syndrome (MERS).

So, even if we downplay the likelihood of a cata-
strophic pandemic—and this would certainly be a mis-
take—there is a powerful case for investing more to
minimize the frequency and mitigate the impact of po-
tential pandemics. We appear to have been successful in
preventing Ebola from becoming a pandemic, but at far
greater cost in terms of lives and dollars than would have
been necessary had we been better prepared.

Given the degree of uncertainty in this arena, it also
makes sense to think about the relative costs of error—of
investing too much or investing too little. If we overin-
vest, we will have upgraded primary health care and pub-
lic health systems more than merited by the pandemic
threat alone and spent more on vaccine and diagnostic
research than strictly necessary. Yet it is hard to see this
as wasted money. The core capabilities of primary care
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and public health systems are crucial to achieving many
other health objectives. For example, reinforcing disease
surveillance and response capabilities will have benefits
for the management and treatment of endemic diseases,
such as tuberculosis and malaria, which themselves cause
significant loss of life and economic harm. Tuberculosis
affects 8.5 million globally each year, reducing labor pro-
ductivity by about 30 percent and reducing global GDP
by about $12 billion per year (Fonkwo, 2008). Malaria af-
fects approximately 150 million people each year (Global
Burden of Disease Study 2013 Collaborators, 2015), and
is estimated to reduce GDP for sub-Saharan African
countries by some 10 percent (Sachs and Malaney, 2000).
Such investments in the foundations of national health
systems would also play a role in mitigating the threats to
health security from noncommunicable diseases (Hey-
mann et al., 2015). On the other hand, if we invest too
little, we open the door to potential disaster.

'The investment case for reinforcing global capabili-
ties, rather than simply each country’s own preparedness,
does not depend on altruism, although such a moral
argument clearly exists. To make themselves safer, rich
countries must help the poorer parts of the world, since
global health security is truly a public good. Zoonotic
transfers and outbreaks in even the poorest parts of the
world can have global impact, as both HIV/AIDS and
Ebola demonstrate.

It is instructive to take pandemics out of the medical
context and think about the threat as a national security
issue. For any one country, a pandemic is a threat that
could kill hundreds and thousands every few years—and
might potentially kill millions. Yet in most countries
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it attracts a small fraction of the resources devoted to
national defense. Global military spending amounts to
more than $2 trillion (CIA, 2015); many countries par-
ticipate in highly structured and well-resourced interna-
tional alliances, such as the North Atlantic Treaty Orga-
nization (NATO); and most countries regularly conduct
exercises to test preparedness and response. As Bill Gates
has pointed out, the contrast with the small amount of
resources devoted to protecting humankind from poten-
tial pandemics is striking (Gates, 2015).

It is equally illuminating to consider pandemics as
an economic risk. Despite the compelling evidence of the
disruption caused by potential pandemics, their threat to
economic stability typically receives very little attention
from economic policy makers at either the national or
international levels, and even fewer resources. Since the
global financial crisis, policy makers have forced banks
to dramatically increase their capital levels as a protec-
tion against future crisis, the cost of which is ultimately
borne by society as a whole, through lower returns on
equity or higher costs of credit. Consider the new total
loss absorbing capacity (TLAC) rule, which applies only
to the 27 largest banks in the world. The direct costs of
this rule are estimated at $17 billion, and the resulting
higher credit spreads are expected to cost approximately
$20 billion in reduced GDP growth. This single compo-
nent of the investment in preventing a future financial
crisis dwarfs our Commission’s proposed spending on
pandemic risk (BIS, 2015).

Our point is not to argue that we spend too much or
too little on other threats to security or economic stabil-
ity, but rather to highlight out how relatively little we
invest to protect the world from the threat of infectious
diseases. One truth that holds across many different types
of potentially catastrophic risks, including pandemics, is
that prevention is far more cost-effective than response,
and that the most effective response is a well-prepared
response. In other words, spending money now will save
money and lives later.

Recommendations:

The G7, G20, and United Nations (UN), under the
leadership of the UN Secretary General, should rein-
force and sustain international focus and actions to
protect human lives and livelihoods from the threat of
infectious diseases by:

THE NEGLECTED DIMENSION OF GLOBAL SECURITY

Recommendation A.1: Committing to implement-
ing the framework set out in the report The Neglected
Dimension of Global Security: A Framework to Counter
Infectious Disease Crises and embodied in Recommen-

dations B.1-D.3.

Recommendation A.2: Committing and mobilizing
the incremental financial resources required to imple-
ment the framework, as set out in the report The Ne-
glected Dimension of Global Security: A Framework to
Counter Infectious Disease Crises, which amount to

about $4.5 billion per year.

Recommendation A.3: Monitoring progress of imple-
mentation by commissioning an independent assess-
ment in 2017 and every 3 years thereafter.
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Strengthening Public Health as the Foundation of
the Health System and First Line of Defense

National public health systems are essential components of resilient health systems and the first line of
defense against the threat of pana’emic disease. Robust public health capaéiliz‘ies and infmsz‘rucz‘ure at
a national level are thus the foundation of a global health risk fmme‘work. We acknowledge that public

health cannot be considered in isolation.

Public health objectives can only be achieved within
a highly-functioning and resilient health care system
with effective primary care delivery (WHO, 2008). In-
deed, some would argue that public health and primary
care are so interdependent and interlinked that talking
about them as separate functions is counter-productive.
Others would argue in favor of the distinction, since a)
primary care, as part of the health care system, is fun-
damentally patient-centered, whereas public health is
focused on population health; and b) some public health
investments (e.g., laboratories, epidemiologists, health
educators, etc.) are quite distinct from those of primary
care and are often neglected. Whichever view one takes,
both sets of capabilities and infrastructure are necessary
to prepare and respond to the threat of infectious dis-
eases. A primary health care system without the support
of strong public health capabilities will lack the ability
to monitor disease patterns and be unable to plan and
mobilize the scale of response required to contain an
outbreak. A public health system without strong pri-
mary care capabilities will lack both the “radar screen” to
pick up the initial cases of an outbreak and the delivery
system to execute an effective response strategy. In the
context of countering the threat of infectious diseases,
public health and primary care serve the same ultimate
objective—improving the health security of individuals.
Public health approaches this challenge from the macro
level by looking at the health security of the population,
cascading from the national level down to the commu-
nity level. Primary care approaches the challenge from

the perspective of providing clinical care to individual
patients at the local community level.

In this chapter, we will focus on public health sys-
tems with the recognition that even countries with high-
ly developed economies and sophisticated health systems
have failed to invest in the infrastructure and capabilities
necessary to provide essential public health services. In-
vestment in public health is often hard to justify against
other priorities, including other health priorities, because
the achievements of good public health often take the
form of crises averted and are therefore invisible. It takes
a disaster like the recent Ebola outbreak to demonstrate
the critical importance of this often unsung component
of the health system.

Public health capacities at regional and international
levels are also important, but national capacities are the
foundation of an effective global health risk framework.
Regional and global capabilities cannot compensate for
deficiencies at the national or local level. Systemic defi-
ciencies in national public health systems, especially the
lack of functional disease surveillance and response sys-
tems, were key contributors to the length and severity of
the Ebola outbreaks in Guinea, Liberia, and Sierra Le-
one. And this is not a problem unique to low-income na-
tions. Recent outbreaks of severe acute respiratory syn-
drome (SARS) and Middle East respiratory syndrome
(MERS) demonstrated that even advanced economies
are often unprepared to deliver an effective and timely
response to public health emergencies (IOM, 2004).

Every national government must therefore take re-
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sponsibility for building an effective public health system
and be prepared to be held accountable, both by its own
people and, given the externalities, by the international
community. Indeed, the importance of national core ca-
pacities has been recognized by some individual govern-
ments and by the international community, as reflected
in the 2005 International Health Regulations (IHR),
which establish health security as a global public good
(WHO, 2005). Yet despite widespread agreement on the
importance of public health, the global community has
failed to deliver. Although countries like Uganda, which
has contained several outbreaks of Ebola in the past 10
years, have demonstrated that even relatively poor coun-
tries can create effective public health systems, most
countries fail against IHR according to even their own
self-assessments. Independent, objective assessments
would undoubtedly paint an even darker picture.

'The Commission believes it is imperative to turn fine
words into action. Deficiencies in public health systems
need to be identified and resolved. National govern-
ments must commit to rapid reinforcement of their pub-
lic health core capacities. Public health should be treated
as an integral part of national security—part of a gov-
ernment’s fundamental duty to protect its own people.
To force the pace and ensure accountability, we need 1)
clarity on the core capacities required and definition of
clear benchmarks; 2) objective, independent, and trans-
parent assessment of a country’s performance against
these benchmarks to identify gaps; 3) clear national
plans to achieve and sustain these benchmarks, includ-
ing resourcing; 4) mobilization of resources at a national
level, as well as through the international community to
fill gaps and sustain benchmark core capacities; and 5)
strategies to support minimum standards in fragile and
failed states.

DESPITE SOME IMPROVEMENTS, MANY
COUNTRIES HAVE FAILED TO BUILD THE
NECESSARY PUBLIC HEALTH CAPACITIES

'The importance of building strong public health systems
was globally recognized following the SARS outbreak
in 2002-2003 and the emergence of avian influenza
H5N1 in 2003-2004 (GAO, 2004). These outbreaks ex-
posed weaknesses in detection, reporting, and response
similar to deficiencies revealed by the Ebola outbreak. In

response, World Health Organization (WHO) member
states agreed to implement the 2005 revisions of the IHR,
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committing to develop core capacities for detection, as-
sessment, notification, and reporting of events to respond
to public health risks and emergencies (WHO, 2005) (see
Table 3-1). This binding agreement also emphasizes the
importance of containing emergencies locally.

One of the changes made to the original IHR in
1969 when they were renewed in 2005 was the addi-
tion of a decision instrument to help national authori-
ties determine whether a Public Health Emergency of
International concern (PHEIC) should be reported to
the WHO. The new instrument replaced a fixed list of
specific diseases to report that failed to account for new
or unknown threats. Since 2005, the WHO has de-
clared a PHEIC three times: the first in 2009 for the
pandemic HIN1; the other two in 2014 for polio and
Ebola. HIN1 marked the first time the 2005 IHR were
put to the test—and, once again, fragilities in national-
and international-level response capacities were exposed,
leading to doubts about the IHR mechanism itself.

To address concerns arising from the HIN1 re-
sponse, the WHQO’s Executive Board resolved in January
2010 to constitute a Review Committee with three key
objectives:

1. assess the functioning of the 2005 IHR;

2. assess the ongoing global response to HIN1 (in-
cluding the role of the WHO); and

3. identify lessons learned to strengthen preparedness
and response to future pandemics and public health
emergencies.

'The Review Committee, chaired by Harvey Fineberg
(then president of the Institute of Medicine [IOM]),
submitted its report to the WHO in 2011, putting forth
3 overarching conclusions and 15 recommendations
(WHO, 2011). The report observed that core national
and local capacities as required in the 2005 IHR were
not operational in more than half the affected countries,
with many lacking the ability to detect, assess, and report
potential health threats. It also noted the lack of path-
ways for countries to ensure timely implementation of
the requirements of the 2005 IHR.

In order to accelerate the implementation of core
capacities introduced in the IHR, the WHO developed
a guide to support countries in assessment and planning.
The WHO described in this document a range of ac-
tivities to advocate for IHR implementation, mobilize
resources, and monitor implementation plans (WHO,
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TABLE 3-1 IHR Core Capacities and Components

IHR Core Capacities

1: National legislation, policy, and financing

2: Coordination and NFP communications

3: Surveillance

4: Response

5: Preparedness

6: Risk communication

7: Human resources

8: Laboratory

Component of Core Capacity

. Legislative and policy framework, regulations, and
administrative requirements or other government
instruments covering animal health, food safety,
emergency response, etc.

e Appropriate budgetary support

. Inter-ministerial coordination, IHR coordination
through NFP, broader communication and advocacy
across sectors

. Indicator-based surveillance, including early warning
function for early detection

. Event-based surveillance, including rumors and other
ad hoc reports through formal or informal channels

. Public health emergency response mechanisms,
including a functional, dedicated command-and-
control operations center; creation of rapid response
teams, and case management guidelines

. Infection prevention and control established and
functional at national and hospital levels, including
operational plans, guidelines and protocols; surveil-
lance of high-risk groups and antimicrobial resistance

. Public health emergency preparedness and response
plan developed and implemented; procedures, plans,
or strategies to reallocate or mobilize resources; de-
velopment of surge capacity

. Priority public health risks and resources are mapped
and utilized

. Policy and procedures for public communications;
timely mechanisms for effective risk communica-
tion to media and the public, accessible and relevant
information, education, and communication materials

. Human resource capacity to implement core capaci-
ties (specific programs with allocated budgets to rain
workforce)

. Laboratory diagnostic and confirmation capacity for
priority diseases (quality standards and guidelines);
inventory of public and private laboratories available;
access to networks of international laboratories to
support outbreak investigation

SOURCE: Adapted from WHO, 2015b.

NOTES: IHR = International Health Regulations; NFP = national focal point.

2013). According to self-assessments by member coun-
tries for the years 2013 and 2014 (see table in Annex
3-1), overall improvement over the previous year was
limited under several indicators. These assessments also
provide further insight into the overall lack of health sys-
tem capacity, especially in terms of preparedness, human
resource capacity, and at points of entry (which includes
ports, airports, and ground crossings), with countries in
the African region reporting the lowest compliance. De-
spite some progress, 67 percent of countries self-assessed
themselves as not being fully compliant with the 2005
IHR (WHO, 2015a).

ROBUST PUBLIC HEALTH CAPACITIES
ARE ACHIEVABLE IN THE CONTEXT OF
BUILDING AND SUSTAINING STRONG
HEALTH SYSTEMS

Before the current West African Ebola outbreak, Ugan-
da was the site of the largest Ebola outbreak in history,
with 425 reported cases in 2000. Yet the outcome of this
outbreak was distinctly more positive, because Uganda
had in place an operational national health policy and
strategic plan, an essential health services package that
included disease surveillance and control, and a decen-
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TABLE 3-2 IHR Core Capacities and Components

THE NEGLECTED DIMENSION OF GLOBAL SECURITY

Year Response Timeline Number of cases Number of deaths
2000 38 days from first known case to preliminary investigation 425 224

2007 75 days from first known case to preliminary investigation 146 39

20M 1 day between case confirmation and response 1 [0}

2012 2 days between lab confirmation and response 24 16

SOURCE: Aceng, 2015.

tralized health delivery system. After 2000, Uganda’s
leadership realized that, despite the successful contain-
ment of the outbreak, a focus on strengthening surveil-
lance and response capacities at each level of the national
system would greatly improve the country’s ability to re-
spond to future threats (Aceng, 2015). Uganda has since
suffered four additional Ebola outbreaks, as well as one
outbreak of Marburg hemorrhagic fever. However, due
to its new approach, Uganda was able to markedly im-
prove its detection and response to these public health
emergencies (see Table 3-2).

'The success of the Ugandan experience is founded in
a deep political commitment to strengthen core capaci-
ties despite limited resources. The key elements of the
strategy implemented in Uganda are described in Annex
3-2.

To build strong public health capacities that will
allow detection, reporting, and response to infectious
disease threats, countries should focus on revising pub-
lic health law frameworks, strengthening public health
infrastructure; building partnerships; using research evi-
dence to inform program and policy decisions; engaging
and improving communication with communities; and
establishing a public health emergency operations center
(PHEOC) (see Box 3-1).

An alternative, but essentially equivalent, blueprint
for reinforcing public health capacities is embodied in
the 11 “action packages” set forth in the Global Health
Security Agenda (GHSA).! This multinational initiative
was launched in 2014, linking several member states, in-
ternational organizations, and civil society together to
prioritize health security activities and help countries to
achieve core capacities of the IHR. The GHSA seeks to

achieve coordinated action and undertake specific, mea-

!'The GHSA is a multinational initiative that launched in February
2014 with the purpose of linking several member states, international
organizations, and civil society together to prioritize health security
activities and help countries to achieve core capacities of the IHR (see
http://www.globalhealth.gov/global-health-topics/global-health-
security/ghsagenda.html).

surable steps to prevent, detect, and respond quickly to
emerging infectious diseases. To facilitate this goal, the
11 action packages provide guidance in areas ranging
from prevention to detection to response (see Table 3-3).
Included in these packages are baseline assessment and
planning activities, as well as monitoring and evaluation
activities focused on breaking down the broader issues of
global health security into more discrete and attainable
goals. As of April 2015, 44 countries had signed on to
at least 1 of the 11 action packages with a 5-year target
goal, either committing themselves to meet core capacity
criteria or assisting another country in need. For each ac-
tion package, there are designated lead and contributing
countries that will work together (Katz et al., 2015).

In addition to the country commitments for action
packages, a peer assessment initiative began in 2015,
with five countries, including Uganda, acting as pilots to
measure their progress against each action package. This
process is separate from the IHR assessment, which is
carried out by a country individually or in collaboration
with a WHO regional office. Although the IHR assess-
ment is a required part of the regulations, there is no
system to hold countries accountable, and no penalty for
abstaining.

In addition to the five countries that participated in
2015, eight have committed to the GHSA assessment
process for 2016. Important lessons can be learned from
this initiative and the experience gathered from its pilot
assessments. For instance, unlike the IHR, the GHSA
addresses the importance of having a functional national
vaccine delivery system that can be quickly adapted to
new disease threats. Action package “Prevent 4” (see Ta-
ble 3-3) sets a 5-year target of 90 percent coverage of a
country’s 15-month-old population with at least 1 dose
of measles vaccine. This target was chosen because mea-
sles vaccination serves as a proxy indicator for the overall
status of coverage for vaccine preventable diseases. A sys-
tem to deliver vaccines nationwide safely and effectively
is an essential component of an outbreak response plan.
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BOX 3-1
Actions to Build Strong Public Health Systems

—_

Revise public health law/policy framework
2. Strengthen public health infrastructure:

a. Public health workforce

b. Surveillance and information systems

c. Laboratory capacit
Build partnerships
Use research evidence to inform decisions
Engage and communicate with communities

SRS

SOURCE: Adapted from IOM, 2003.

Revising Public Health Law/Policy Frameworks>

Although there are many technical and resourcing chal-
lenges in building stronger public health systems, in
many countries the fundamental impediments revolve
around political commitment and governance. Govern-
ment leaders need to recognize the importance of the
overall health system, and public health in particular, to
the nation’s human and economic security, and to trans-
late this recognition into budget priorities and concrete
plans. Sustained political commitment at the highest
levels is essential to devise policies and pass legislation to
facilitate the implementation of core capacities, includ-
ing establishment of national focal points (NFPs), devel-
opment of laboratory networks and surveillance systems,
and provision of adequate financial resources.

Failures of governance, most notably the flourish-
ing of corruption, can be fatal to such efforts, diverting
resources and distorting priorities. Of course, corrup-
tion and governance weaknesses are a problem for not
only public health, but also every aspect of public ser-
vices. Yet, given the level of governmental commitment
required to build resilient health systems with adequate
public health capabilities and infrastructure, this arena
seems particularly vulnerable to such failures. Address-
ing the challenge of corruption is beyond the mandate
of this Commission, but we recognize the reality of the
problem. Civil society organizations, both local and in-
ternational, as well as the international community, have
critical roles to play in holding governments accountable,
pressing for improvements in governance, and eradicat-
ing corruption.

% For the purposes of this discussion, we use the framework set out
in Box 3-1.

Establish a Public Health Emergency Operations Center

Strengthening Public Health Infrastructure and
Capabilities

Outbreaks cannot be effectively contained if they are
not detected promptly. National public health systems
must have the capacity to identify an outbreak and es-
tablish an alert system to trigger response and, if needed,
seek support from regional and global levels. Countries
should work to develop real-time detection and response
systems, prioritizing elements that reinforce prevention,
provide early detection, and enable effective response.
Plans to reinforce public health infrastructure and capa-
bilities will need to combine tactical actions delivering
short-term improvements with more strategic initiatives
to build capacity over the longer term.

Public Health Workforce
Without a skilled, motivated, and well-supported health

workforce, no health system can achieve its goals. Yet the
world faces a global health workforce crisis—character-
ized by widespread shortages of skilled personnel, un-
even distribution of skills, and, in many situations, poor
working conditions (WHO, 2006). Many countries lack
relevant skills in a range of disciplines essential to pub-
lic health, including epidemiology, biological and health
sciences, veterinary science, psychology, anthropology,
and biostatistics. Outbreak planning requires skills out-
side the medical arena, such as logistics, security, and
communications. Building workforce capacity to sustain
and effective and responsive public health system is one
of the most profound health challenges for many coun-
tries. Therefore, countries should commit to developing
and implementing a workforce-strengthening strategy
and plan that includes training programs for public and
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TABLE 3-3 Global Health Security Agenda Action Packages

Prevent 1 Antimicrobial resistance

Prevent 2 Zoonotic Disease

Prevent 3 Biosafety and Biosecurity

Prevent 4 Immunization

Detect 1 National Laboratory Systems

Detect 2 & 3 Real-Time Surveillance

Detect 4 Reporting

Detect 5 Workforce Development

Respond 1 Emergency Operations Centers

Respond 2 Linking Public Health with Law and Multisectoral Rapid Response
Respond 3 Medical Countermeasures and Personnel Deployment

SOURCE: Standley, 2015.

veterinary health professionals. Countries should also
expand existing initiatives, such as the U.S. Centers for
Disease Control and Prevention’s (CDC'’s) Field Epide-
miology Training Programs (FETP), which are already
being implemented in several countries. Public health
workforce strengthening should occur at the commu-
nity, district, and other subnational levels and through
the establishment of national networks to share critical
resources and knowledge across public, private and non-
profit sectors. Countries should also strive to link with
regional and global networks to share resources and best
practices, participate in training exercises, and collabo-
rate on research studies.

Disease Surveillance and Information Systems

Effective surveillance is critical to containing infectious
disease outbreaks. Disease surveillance and health infor-
mation systems should be developed with the long-term
vision of creating nationwide, interoperable, and inter-
connected platforms that are capable of collecting, ag-
gregating, and analyzing information at every level of the
health system (community, district, other subnational,
and national levels). Such systems should be able to sup-
port both indicator-based (syndromic) surveillance and
event-based surveillance. Increased access to new infor-
mation technology has increased surveillance capacity
even in countries with limited resources and should be
fully exploited. Electronic surveillance tools should be
implemented and standardized across the country to
transmit information to a central hub that can be ac-
cessed in real-time by surveillance staff at every level. For
instance, the common use of mobile phones has allowed

early detection and response to outbreaks in remote areas
(Rosewell et al., 2013).

Surveillance data should be collected in a way that
allows integration with data coming from other health
and non-health sources, which facilitates the decision-
making process by confirming or providing more detail
on a specific event. Therefore, countries should avoid the
creation of parallel systems, instead seeking to ensure in-
teroperability between existing and new systems. Con-
tinuous training is essential, and training guidelines and
materials should be updated regularly based on changing
needs and priorities.

Strengthening disease surveillance systems would
allow countries to comply with IHR requirements and
report the occurrence of a PHEIC within 24 hours of
receiving indicatory information. Country surveillance
guidelines should include procedures and reporting tem-
plates to comply with these obligations.

Laboratory Capacity

An effective nationwide laboratory network is another
key component of a highly-functioning public health
system. Such a network needs to be able to systemati-
cally identify, collect, and transport specimens to labo-
ratories with adequate equipment and personnel to
carry out reliable testing. Diagnostic capacity should be
developed for at least a core list of pathogens (based on
the country’s major public health risks). A tiered net-
work should be integrated with the disease surveillance
system at every level of the health care system to en-
sure that information reaches decision makers quickly.
Collaboration and communication between human and
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animal laboratory systems is also vital.

Technological innovation promises more cost-ef-
fective and rapid diagnostics. However, it also requires
trained biomedical engineers—a scarce resource that is
critical to the functioning and integrity of a high-quality
laboratory network. Development partners, who provide
training, offer technical support for accreditation pro-
cesses, and aid in the acquisition and maintenance of
laboratory equipment, have been essential in resource-
limited countries. Community involvement has been
equally important in disease surveillance and transporta-
tion of laboratory sample efforts, as shown by the experi-
ence in Uganda (see Annex 3-2).

Countries should ensure that adequate diagnostic
capacity is available either within the country (within the
public or private sector), or via a collaboration mecha-
nism established at the regional or global level. To facili-
tate outbreak response, a catalog of laboratory resourc-
es should be developed and made available across the
health sector and other sectors involved. Progress at this
level will require, as mentioned earlier, the development
of national plans for diagnostic approaches that include
protocols to handle specimens and apply diagnostic tests.
Evaluation against predetermined performance targets is
key to monitoring progress and guiding improvement.

Building Partnerships

Government public health agencies are the cornerstones
of the public health system, but they cannot work in iso-
lation. To deliver an adequate response during outbreaks,
they need to build and maintain partnerships with other
public, private, and nonprofit sectors and work closely
with communities and community-based organizations.

Within the Health Sector

Countries should make the most of available resources
by analyzing the strengths, needs, and challenges of ex-
isting systems and avoiding creation of parallel struc-
tures. There are already too many examples of vertical in-
terventions in health systems that fail to strengthen the
system as a whole. Effective integration of health care
delivery and public health is essential, since outbreaks
are typically first detected through primary health care,
and because the health care delivery system is critical to
executing a response strategy. Such integration must in-

clude both public and private health care delivery sys-

29

tems, which play a large role in many countries, since the
first (or “index”) case in a potential epidemic could be
seen first in either system, or could move between them.
For example, the first human cases of HH5N1 in Laos
and MERS in Thailand were seen by private hospitals
(Schnirring, 2015). Similarly, the first cases of HINI in
Ghana and Ebola in Nigeria were discovered by private
clinics (Freeman, 2014).

It is also important that countries move toward
institutionalization of a One Health approach, which
integrates veterinary and agriculture practitioners with
the public health system (Coker et al., 2011). Globally, a
One Health approach has become well established, with
the creation of the Global Early Warning System,’ a
platform developed by the World Organization for Ani-
mal Health (OIE), the WHO, and the Food and Ag-
riculture Organization of the United Nations (UN) to
improve early warning on animal diseases and zoonoses
worldwide. The One Health approach is also an explicit
component of the GHSA, embedded, for example, in
the action packages on zoonotic diseases and laboratory
networks.

Across Sectors

Effective response to a potential pandemic requires de-
ployment of a broad range of skills and assets beyond the
health arena. Governments should therefore engage with
key players in non-health sectors, such as private com-
panies and civil society organizations, to establish clear
communication and coordination at the national, sub-
national, and district levels. It is key is to establish these
mechanisms before the emergence of a health crisis.

Working with Development Partners

National governments must ensure that their partner-
ships with international development partners focus on
national capacity building that prioritizes country own-
ership and accountability for health systems based on
national plans and aspirations. Development partners
should, in turn, respect and support countries’ ownership
of health plans and priorities. (For more on country re-
lationships with development partners, see the Rwanda
case study in Annex 3-3.)

3 See http://www.who.int/zoonoses/outbreaks/glews/en.
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Working at the Regional Level

National governments should also foster regional ap-
proaches to complement country-level efforts, as region-
al strategies have proved to be an efficient way to address
limitations in national resources and skills and bring an
element of cultural competency and epidemiological
familiarity. Regional initiatives also build trust across
professional communities, thereby facilitating commu-
nication in times of crisis. The Mekong Basin Disease
Surveillance Network, which was established in 2000, is
an example of regional collaboration among six countries
in Southeast Asia. With a semiformal friendship- and
trust-based relationship, the network enables cross-bor-
der collaboration and, most importantly, “joint outbreak
investigation and control” when outbreaks occur along
the border (Phommasack et al., 2013).

Regional capacity should also be built through the
expansion of efforts such as the CDC’s FETP, the cre-
ation of professional registries, the establishment of lab-
oratory networks, regional mutual assistance agreements,
and regional preparedness exercises. WHO regional of-
fices have a key role to play at this level, facilitating coor-
dination between regional health players and supporting
regional initiatives.

Using Research Evidence to Inform Their Program
and Policy Decisions

Health systems research is a core function of a learning
health system that can continuously assess performance
and identify responsive solutions. Lack of capacity for
health systems research is a major weakness in many
low-income countries. Each country should have re-
search capacity built into its health system planning
and budget. Social sciences research would help pub-
lic health leaders understand the social, behavioral, and
anthropological aspects of disease preparedness and
response, such as effective strategies to engage com-
munities in outbreak detection and control and com-
municate threats and required responses. The recent
Ebola outbreak clearly illustrated the importance of
robust representative studies on knowledge, attitudes,
and practices regarding Ebola to inform policies and
development of effective communication strategies

(Laverack and Manoncourt, 2015).
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Engaging and Communicating with Communities

Epidemics are shaped by a range of factors that include
multiple socio-cultural and economic dimensions. Public
health practitioners and policy makers cannot succeed in
their endeavors to prevent or respond to infectious dis-
ease threats without working closely with communities.
Considerable “buy in” and support is essential, as little
can be achieved if people are unwilling to accept vac-
cinations or to consume of medications. Public health
programs requiring collective behavioral change to in-
terrupt the transmission of infectious disease need the
active support and involvement of the communities they
wish to assist. Indeed, there are many cautionary cases
of communities rejecting public health interventions,
sometimes in violent ways. The deaths of several health
workers and journalists during the outbreak of Ebola in
Guinea in September 2014 are a tragic illustration of ex-
treme negative responses to public health interventions.

Public trust and confidence is a precondition for
successfully preventing and containing outbreaks and
epidemics. Yet trust can be extremely difficult to build
where corruption or other governance failures are preva-
lent. Where health systems are weak and people ques-
tion the motives underpinning messages promoting
healthy behaviors, public trust and confidence in the
work of government and international agencies tend to
be minimal, fragile, or absent. It is thus vital that time is
taken to engage with, and learn from, local people in an
open and flexible way. Such long-term, ongoing engage-
ments not only help create the space for healthy social
norms to be established, but also enable pathways that
facilitate necessary coordination and mobilization in the
event of an outbreak. The recent outbreaks of Ebola in
Guinea, Liberia, and Sierra Leone illustrate this point.
Doubt, fear, and distrust informed many local people’s
responses to interventions proposed by governments and
international agencies. In some places, this contributed
to, and exacerbated, the transmission of the virus, while
simultaneously reinforcing pre-existing distrust in health
authorities.

It is also important to acknowledge and celebrate
positive outcomes from community engagement. In
Uganda, for example, most outbreaks are detected
through community surveillance systems in which in-
fluential community leaders are trained to alert village
health teams as soon as they detect any unusual occur-
rences of death. Ultimately, communities played a vital
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BOX 3-2
Engaging Communities for Outbreak Preparedness and Response

Before a Major Outbreak
Useful methods to foster engagement include the following:

D Regular meetings with local leaders to discuss aspects of infectious disease prevention and control
(with staff from the national Ministry of Health being made aware of these meetings and contributing to
them).

. Influential leaders (including political leaders, village health care workers, and religious figures) could
also be given training in public health practices and encouraged to report possible cases to nearby
health facilities when cases emerge.

D Communication campaigns (involving written and aural media) may also be effective ways to boost
surveillance capacity.

During an Outbreak

Communities can be very effective as the first line of surveillance, actively tracking down and reporting unusual
events, as well as managing and containing outbreaks. Useful approaches include the following:

D Responders could engage communities through mass meetings, community mapping exercises, train-
ing, and active case finding. In West Point, Liberia, for example, community town hall meetings and “foot
soldiers” usefully contributed to surveillance.

. Harnessing local activism (e.g., identifying local community members to be activists, training them, and
deploying them in the community) can help build ownership and responsibility among communities in
containing outbreaks.

D Space should be created to enable local leaders to take the lead in designing and developing communi-
cation campaigns and social mobilization efforts.

D Great care should be taken to devise strategies enabling the most politically and economically marginal

populations (who are vulnerable to infection and often systematically ignored) to be included.
D Task-shifting and sharing with proper training could allow non-specialists to provide care (e.g., psycho-

social support).

After an outbreak

Nothing is more damaging to trust than for government officials, international NGOs, and multilateral donors to
take no interest in the challenges facing communities in the wake of an outbreak or epidemic. Every effort should
be made to maintain links, follow up on families affected by outbreaks, and to solicit feedback about serious
issues. In the case of Ebola, for example, it is vital that efforts are made to monitor the long-term health and well-
being of those who have survived, while also assessing the social and economic impact of the outbreak for those

who have lost members of their family to the infection.

role in disease surveillance and implementation of coun-
termeasures during the Ebola outbreak. Using a bot-
tom—up approach, public health authorities were able to
devise ways to influence deep-seated cultural practices
and behaviors related to burial rites, caring for the sick,
and social gatherings, which were key contributors to
the mitigation or containment of the outbreak. Box 3-2
offers guidance on how to engage communities before,
during, and after infectious disease outbreaks.
Community-based service providers (of health,
education, and security, among others), local govern-
ment officials, elected members, staft working at local
nongovernmental organizations (NGOs), and anthro-
pologists are well placed to liaise with local people. These

professionals recognize the need to work with a range
of influential people in many roles and understand the
importance of developing trusting relationships. They
also have many valuable skills, including fluency in the
local language, as well as the willingness to talk, listen,
and observe to acquire a thorough understanding of the
range of perspectives that make up the local culture. Also
essential is a willingness to let go of preconceived ideas
and recognize that local people may well be able to come
up with novel solutions to contain outbreaks and resolve
complex public health issues. Anthropologists are well
placed to identify deep sociocultural conditions that may
impact the course of the overall epidemic and the re-
sponse at multiple critical points; they should describe
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the practical relevance and applicability of their findings
to facilitate acceptance and implementation of their rec-
ommendations.

Effective communication is a critical component of
preparedness and response to outbreaks. Preventing and
containing infectious disease presents particular chal-
lenges because options for interrupting transmission
are often limited, and it is crucial that change occurs at
speed. Therefore, communications should be approached
as a progressive, adaptable process, rather than a mono-
lith of simple messaging.

Public health officials should develop context-
specific approaches that recognize the influence of his-
tory, culture, and social forces in their population. For
more information about the influence of history in the
response of the community to containment measures
implemented during outbreaks of infectious diseases,
see Annex 3-4. Social media offers promising tools to
reach to different groups with appropriate messaging.
However, messaging must be carefully researched and
framed for the context and cultural practices of the tar-
geted audience. Simple, standardized messages grounded
in a biomedical understanding of contagion can be inef-
fective if they ignore these factors. In fact, recent expe-
riences in West Africa (Chandler et al., 2015), as well
as in past outbreaks of Ebola in Uganda (Hewlett and
Hewlett, 2008) show how oversimplified messaging can
reinforce rumours and anxieties, discourage active en-
gagement with local social realities, and erode opportu-
nities to identify changes that are appropriate as well as
practical and socially effective.

Public Health Emergency Operations Center

To ensure effective response to an infectious disease out-
break, countries need a well-resourced PHEOC. In the
event of a crisis, the PHEOC will integrate public health
services with other parts of the health system and incor-
porate resources from outside the health sector into an
emergency management model to implement the out-
break response plan. The PHEOC will be responsible
for coordinating all sectors involved in delivering the
response plan, including those beyond the health sec-
tor, as well as the training and deployment of emergency
workforce resources. To be effective, the PHEOC will
need to be well established, with appropriate resources
and financing, and to have developed and tested the re-
quired coordination mechanisms in advance, preferably
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through rehearsals. The PHEOC should have direct ac-
cess to national disease surveillance and laboratory sys-
tems and possess infrastructure to enable rapid analysis
of information to inform decision making. The PHEOC
should also work with development partners and region-
al and global networks to identify where international
support is most needed and coordinate its delivery to af-
fected communities.

NATIONAL GOVERNMENTS’
RESPONSIBILITYTO PROTECT THEIR
OWN PEOPLE AND PLAY THEIR PART IN
PROTECTING HUMANKIND BY
IMPLEMENTING THE INTERNATIONAL
HEALTH REGULATIONS

National governments must take the responsibility to
prevent, detect, and control infectious diseases outbreaks;
to protect their own populations; and to play their part
in protecting global health security. This goal can only
be achieved in full when countries have built effective
public health services, operating as an integral part of
resilient health systems and capable of recognizing, re-
porting, and arresting the spread of infectious diseases.
This cannot be achieved overnight. To ensure that na-
tional governments are equipped to achieve this goal, the
Commission proposes a set of recommendations.

Clear Definition of Core Capacities and Benchmarks

A clear definition of public health core capacities and
functioning is needed to enable countries to develop
concrete plans and facilitate compliance with the 2005
IHR. Establishing benchmarks is also key for conduct-
ing robust, objective assessments and identifying gaps,
which in turn will allow prioritization of expenditures
and enable accountability.

Recommendation B.1: The World Health Organi-
zation, in collaboration with member states, should
develop an agreed-on, precise definition and bench-
marks for national core capabilities and functioning,
based on, and implemented through, the International
Health Regulations and building on the experiences
of other efforts, including the Global Health Secu-
rity Agenda and the World Organization for Animal
Health Terrestrial Animal Health Code by the end of
2016. Benchmarks should be designed to provide met-
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rics against which countries will be independently as-
sessed (see Recommendation B.2).

It should not be necessary to open the 2005 IHR to
renegotiation to determine new definitions and bench-
marks, since these could be developed through informal
means, such as by an Annex or through the Director-
General's (DG’s) operational benchmarks for imple-
menting the IHR (Gostin et al., 2015). The need for a
clear roadmap that moves away from implementation
checklists was also identified by the IHR Review Com-
mittee on Second Extensions for Establishing National
Public Health Capacities and on IHR Implementation
and approved by World Health Assembly (WHA) Res-
olution 68.5.

Objective, Independent, and Transparent Assessment
of Individual Country Performance Will Enable

Prioritization and Reinforce Accountability

In 2011, the WHO issued a comprehensive IHR Core
Capacity Monitoring Framework and accompanying
monitoring tool to all member countries to enable them
to assess their capacities. This tool contains 13 sections
and nearly 200 subsets of information. The WHO has
received detailed self-assessment reports from the mem-
ber countries since 2011 on an annual basis. During the
past 4 years, all 196 member countries have reported at
least once. The monitoring tool has enabled countries to
understand the significance of complying with the IHR
and has also lent a measure of in-country accountabil-
ity. There is greater awareness of health security issues
and the necessity to build core capacities. Most coun-
tries have instituted an NFP and established a commu-
nication link between the country and the WHO focal
points. This in itself is a vast improvement over the pre-
2005 IHR period.

'Thus, while the IHR have undoubtedly been a valu-
able legal instrument (WHO, 2008), the WHO monitor-
ing tool and its subsequent revisions, though developed
by experts, do not provide clear guidance for countries on
how to prioritize implementation actions. While many
have focused on training human resources, building sur-
veillance systems for reporting of outbreaks, establishing
reporting and review mechanisms, and creating rapid re-
sponse teams for containing outbreaks, others have fo-
cused on less critical elements—for instance, procuring
thermoscans for screening at airports.

The THR reports submitted by member states have
limited credibility, primarily because they are self-assess-
ments. Furthermore, the WHO monitoring tool only
allows for binary yes-or-no answers to many questions.
For example, under Core Capacity 1 for the category
“National Legislation,” many countries would need to
revise several laws to be truly “compliant” with IHR
requirements. However, for instance, updating a Public
Health Act without any changes to other laws, such as
the wildlife or environment laws, would allow them to
report themselves as compliant. Or, for example, under
Core Capacity 2, for “Coordination and NFP Commu-
nications,” multisectoral taskforces may have been con-
stituted, but their meetings are often irregular and not
conducted until after an outbreak has occurred. Like-
wise, while NFPs have been established, they are often
small units lacking infrastructure, trained personnel, and
adequate budgets.

Recommendation B.2: The World Health Organiza-
tion should devise a regular, independent, transpar-
ent, and objective assessment mechanism to evaluate
country performance against the benchmarks defined
in Recommendation B.1, building on current Inter-
national Health Regulations monitoring tools and
Global Health Security Agenda assessment pilots, by
the end of 2016.

Proposed Structure of the Assessment

We propose the following structure for the assessment.

'The objective assessment should be overseen by an
independent panel appointed by the Technical Govern-
ing Board of the WHO’s Center for Health Emergency
Preparedness and Response (CHEPR) and answerable
first to the WHO DG and ultimately to the Executive
Board and the WHA. (The WHO CHEPR is a key ele-
ment of our recommendations for the WHO and dis-
cussed at length in the next chapter.) This body will be
responsible for defining metrics and developing instru-
ments and tools to measure progress on implementation
of core capacities. This panel will build on the 2005 IHR
current assessment mechanism and lessons learned from
other initiatives, such as the GHSA experience.

Since it will not be possible at the start to conduct
assessments of every country simultaneously, the panel
should prioritize countries most in need of an external
assessment. Countries should also have the ability to

PREPUBLICATION COPY: UNCORRECTED PROOFS



34 THE NEGLECTED DIMENSION OF GLOBAL SECURITY

request an external assessment. Ultimately, assessments
should be conducted on an annual basis, but we recog-
nize that getting to this point will take some time. Peer
representatives from both within and outside the region
should play a key role in conducting panel reviews. The
panel should develop an annual report to present to the
WHA (which should also be made public) that should
include progress on the implementation of core capaci-
ties and indicators that track notification and verification
of events, communication, and coordination with NFPs.
The assessment tools should be approved by the
WHA and measure performance in two main areas:

1. implementation of core capacities (including na-
tional legislation, coordination and NFP commu-
nications, surveillance, response, preparedness, risk
communication, and laboratory capacity); and

2. early detection, notification, and response to out-

breaks.

Discussion of the results of this assessment should in-
clude members of the country under assessment in order
to ensure agreement on recommendations for support
and follow-up.

In designing the details of this assessment
mechanism, the panel should draw on the experience
of analogous assessment mechanisms from outside the
health sector, such as the World Bank's Doing Business
report, which is a detailed assessment of the regulatory
and infrastructure environment for establishing a busi-
ness, or the Financial Action Task Force Mutual Evalu-
ation mechanism, which is a peer-review process focused
on the effectiveness of anti-money laundering systems
and regulations. In both examples, the assessments are
rigorous, objective, and transparent and serve a powerful
purpose in galvanizing policy.

We recognize that such assessment processes inevi-
tably generate frictions and disputes about methodology.
The Commission is fully aware of the debates following
the WHO’s World Health Report 2000.* Our objective
here is not to create a ranking, nor to assess overall health
system performance, but to provide a focused assessment
of critical public capacities with the goal of enabling pri-
oritization and accountability. Rigorous, objective, and
transparent assessment will help identify weaknesses and
illuminate opportunities to improve national prevention,
detection, and response systems.

* See http://www.wsj.com/articles/SB125608054324397621.

Recommendation B.3: By the end of 2016, all coun-
tries should commit to participate in the external as-
sessment process as outlined in Recommendation B.2,
including publication of results.

Without appropriate incentives, countries may seek
to avoid objective and transparent assessment and there-
by continue to neglect their health system capacities and
infrastructure. One potential way to encourage partici-
pation in the assessment mechanism is to make exter-
nal funding from the World Bank and/or other partners

contingent on participation.

Recommendation B.4: The World Bank, bilateral, and
other multilateral donors should declare that funding
related to health system strengthening will be condi-
tional upon a country’s participation in the external
assessment process.

Another potential mechanism for encouraging coun-
tries to meet domestic and international obligations
around pandemic preparedness should be for the World
Bank and International Monetary Fund (IMF) to include
assessments of pandemic preparedness in their country as-
sessments. As discussed in Chapter 2, infectious disease
outbreaks represent a substantial threat to countries’ eco-
nomic prosperity. Appropriately reflecting the risk associ-
ated with under-preparedness in assessments of macro-
economic stability would allow economic actors to take
such risks into account when making decisions about
investments and loans. Access to capital through devel-
opment banks, capital markets, or foreign direct invest-
ment may be adversely affected if countries are known to
have underdeveloped pandemic prevention and response
capacities. If the IMF routinely included the outcomes of
external assessments of national pandemic preparedness
in its reviews of countries’ economic and financial situa-
tions, countries keen to engage in global financial markets
would have to pay heed. Those that chose to avoid external
assessment would risk adverse signaling.

Recommendation B.5: The International Monetary
Fund should include pandemic preparedness in its
economic and policy assessments of individual coun-
tries, based on outcomes of the external assessment of
national core capacities as outlined in Recommenda-
tion B.2.
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Primary responsibility for achieving and sustaining
public health capacities to the required standard rests
with national governments. We therefore call on govern-
ments to develop and publish plans by mid-2017 (where
plans do not already exist) to achieve benchmark status in
the required core capacities by 2020. These plans should
be comprehensive and realistic, addressing the challenges
of sustainable financing and skills building.

Recommendation B.6: Countries should develop plans
to achieve and maintain benchmark core capacities (as
defined in Recommendations B.1). These plans should
be published by mid-2017, with a target to achieve full
compliance with the benchmarks by 2020. These plans
should include sustainable resourcing components,

including both financing and skills.

Country plans should also be aligned with global
initiatives that share similar objectives, such as the Sus-
tainable Development Goals (SDGs)® adopted in Sep-
tember 2015 by the UN General Assembly under the
title Transforming Our World—The 2030 Agenda for Sus-
tainable Development. This initiative represents a global
compact and movement that will be the vehicle for
mobilizing and galvanizing country and global actors
for concerted action on national and global issues. The
SDGs will be used for holding country leaders account-
able and can also act as the entry point for bringing the
global health security agenda into the routine work of
the UN, including the Security Council.

To assist national governments in developing and
implementing plans to build stronger core capacities, the
WHO should provide technical assistance, ensuring the
transfer of best practices.

Recommendation B.7: The World Health Organi-
zation (WHO) should provide technical support
to countries to fill gaps in their core capacities and
achieve benchmark performance. (Technical sup-
port will be coordinated through a WHO Center for
Health Emergency Preparedness and Response; see
Recommendation C.1.).

5 SDG3, which is to ensure healthy lives and promote wellbeing for
all at all ages," has three specific goals—(3.d) on outbreak prepared-
ness and response, (3.b) on vaccines, research and development and
(3.¢) on health financing and health workforce recruitment, develop-
ment and retention.
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Financing the Required Improvements in National

Public Health Systems

Public health services are an integral part of any health
system and a key driver of health system resilience. How-
ever, public health is often starved of investment, even
relative to other parts of the health system. Why is this?

One reason is a certain level of invisibility of out-
comes, as explained earlier in this chapter. Avoiding out-
breaks is a negative achievement. Building resilience can
be difficult to measure and easy to undervalue. As in the
biblical parable of the house on the sand and the house
on the rock, weak foundations are only exposed when the
storm hits.

Secondly, national resource constraints and compet-
ing priorities mean that investment in strong and resil-
ient health systems, which deliver benefits over the long
term, often gets crowded out amid clamor for spending
in areas where the benefits are more immediately and
directly obvious. This problem is particularly acute in the
poorest countries, but it is not unique to them. Even rich
countries have this challenge. It takes a crisis like Ebola
to reveal the enormous social and economic costs of ne-
glecting the fundamental infrastructure and capacities of
national health systems.

'Thirdly, the prioritization of global aid agendas and
financing mechanisms can create challenges in building
coherent and resilient health systems. A focus on spe-
cific diseases (vertical programs) and other health-relat-
ed targets, which prevails in much of the international
development assistance community, can lead to neglect
and fragmentation of the underlying health system. For
understandable reasons, many donors take a deliberately
narrow focus, channeling their resources and energies
toward meeting sharply defined program targets for spe-
cific diseases. Such single-minded focus helps deliver
short-term results. However, a profusion of narrowly
focused initiatives, each pursuing specific program goals
without much attention to linking the public health and
health care delivery systems, can create a kind of “tragedy
of the commons,” as Garrett Hardin described in 1968.°

'This phenomenon was somewhat evident in West
Africa during Ebola. Before the epidemic, and despite
neglected and fragile health systems, vertical program
funding had enabled gains in specific indicators, such as
child and maternal health and immunization. Yet dur-

6 See http://www.garretthardinsociety.org/articles/art_tragedy_of_
the_commons.html.
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ing Ebola, health systems collapsed and those specific
gains from vertical programs were reversed, at least in
part. Neglecting the foundation makes the gains from
other health programs extremely fragile.

Reinforcing health system resilience and prepared-
ness at the level of individual countries will require sus-
tained incremental spending, given the significant gaps
in capacities and infrastructure of many countries. Es-
timating the scale of incremental investment required is
challenging, as the available information on each coun-
try’s current status is far from perfect, and the costs of
upgrading capacities will vary substantially among dif-
ferent countries. Even taking these challenges into ac-
count, however, it is obvious that significant investment
is needed to strengthen national systems. Currently, only
one-third of countries report themselves to be fully com-
pliant with IHR guidelines (WHO, 2015a), and even
this may be an overstatement, given that compliance is
self-assessed and benchmarks broadly defined.

The most credible estimate of the costs of reinforc-
ing national capacities and infrastructure to achieve IHR
compliance comes from a 2012 World Bank report, which
concluded that achieving compliance for only low- and
middle-income countries would cost between $1.9 and
$3.4 billion” per year (World Bank, 2012). This figure
includes expenditures on a range of essential functions
across both human and animal health sectors.® For human
public health systems, these include the costs of strength-
ening surveillance and diagnostic capacities, as well as
upgrading disease control measures. For veterinary health
services, the costs of surveillance, biosecurity, diagnostics,
and control, as well as culling and resultant compensation,
are included, along with the costs of enhancing wildlife
surveillance, diagnosis, and disease control.

7 All monetary figures in U.S. dollars.

8 The estimates were developed following a 2-year process of research
and expert consultation, involving the collection of budget data from
88 countries. Estimates of required spending were disaggregated by
service and disease type in order to produce global estimates of the
expenditures needed to meet WHO/OIE standards, and estimates
of annual spending were extrapolated to the full set of 139 low- and
middle-income countries. The report emphasized a so-called One
Health approach, entailing interdisciplinary collaboration among
systems focused on human, animal, and environmental health. This
approach to pandemic preparedness can be justified on two grounds:
first, zoonotic diseases constitute the bulk (over 60 percent) of emerg-
ing infectious diseases; and second, many of the elements of One
Health strategies, such as national laboratory networks, would be ap-
plicable to any emerging disease threat.

THE NEGLECTED DIMENSION OF GLOBAL SECURITY

While the World Bank estimates might be based on
imperfect data, there is good reason to believe that they
reasonably represent the scale of investment required. A
2009 estimate by the IOM/National Research Council
Committee on Achieving Sustainable Global Capacity
for Surveillance and Response to Emerging Diseases of
Zoonotic Origin concluded that an annual expenditure
of $1.34 billion would be needed annually through 2020
to address the pandemic threat of avian influenzas alone
(IOM,, 2009). It thus seems reasonable that strengthen-
ing national systems to address the broader threat posed
by all potential pandemic disease agents will cost even
more. Indeed, taking into account the need to upgrade
capacities in many higher-income countries—as well as
the low- and middle-income countries included in the
World Bank analysis—it is likely that the overall invest-
ment gap today is nearer the upper end of the World
Bank estimates ($3.4 billion). This amount is in addition
to other investments recently proposed for health systems
strengthening. For example, the Lancet Commission on
Investing in Health proposed an incremental investment
in health systems strengthening of $17 billion per year to
2035; however, this estimate did not include the resource
demands to prepare for new infectious threats, such as
pandemic influenza (Jamison et al., 2013).

In considering potential sources of such incremen-
tal funding, two key considerations are sustainability and
externalities. Health systems resilience should be viewed
by all countries as an ongoing requirement, rather than a
one-off effort, so the funding approach needs to be sus-
tainable. Furthermore, given that it is the foundation of
health security, spending on public health infrastructure
and capacities such as surveillance systems and labora-
tory networks should be seen as a component of national
security expenditures, and therefore as an integral part of
a government’s fundamental duty to protect its people. A
country’s investment in public health capabilities and in-
frastructure also creates positive externalities, since other
countries will benefit from the resulting reduction in in-
fectious disease risk (and, conversely, the failure to make
such investments creates negative externalities). The
presence of such powerful externalities underscores the
logic of high-income countries supporting low-income
countries in making these investments.

In this context, we suggest the following:

* High-income and upper-middle-income countries
must make achievement of the IHR core capacities
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a central part of the government’s expenditure, most
likely funded through general resources or possibly
via dedicated taxes.” Civil society will be able to hold
governments accountable for devoting sufficient re-
sources to achieving IHR compliance through the
mechanism of independent assessment described in
Chapter 3. For countries in these income brackets, it
also makes sense to establish emergency contingency
funds where they do not already exist. Such funds
could cover a broader range of potential emergencies
than pandemics alone.

* Lower-middle-income and low-income countries
should discuss with their multilateral and bilateral
partners the appropriate balance of domestic resource
mobilization and external support (which might be
directed at helping upgrade capacities and infra-
structure, contingent on local governments’ commit-
ments to maintain support thereafter). This could be
achieved through via a range of options, including:

1. individual country-level negotiations with donor
partners around national plans to rectify gaps;

2. negotiations under the umbrella of existing
multi-country initiatives, such as the GHSA
and the World Bank—funded Laboratory Net-
work in 18 countries in east, central, and south-
ern Africa;

3. through the creation of a new fund, with grants
and/or loans linked to commitment to ongoing
financial support from domestic resources; and

4. a combination of Options 1 and 2, with the
World Bank providing overall coordination to
minimize duplication and gaps.

We believe Option 4 provides the optimal blend of
flexibility for funding efforts in lower-middle- and low-
income countries. This would enable the global commu-
nity to build on the momentum of initiatives such as the
GHSA, leveraging other, more focused health financing
vehicles such as GAVI and the Global Fund and drawing
on new potential sources of financial support, such as the
New Development Bank and the Asian Infrastructure
Investment Bank. We believe Option 3, a dedicated fund
specifically focused on pandemics, would not be optimal,

? For example, the IOM/National Research Council Committee on
Achieving Sustainable Global Capacity for Surveillance and Re-
sponse to Emerging Diseases of Zoonotic Origin suggested a pos-

sible tax on the meat trade [IOM, 2009]).
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given that the investment we envisage is so integrally en-
twined with the reinforcement of the overall health sys-
tem and overlaps with initiatives to target other health
challenges, such as antimicrobial resistance.

Whatever the initial balance between domestic and
donor spending, there should be a plan to reduce reli-
ance on external funding through domestic resource mo-
bilization. Building and sustaining local health system
resilience, should be seen as a core function of the na-
tional government and integral part of the budget. For
example, the visible economic growth reported in many
African countries should also be reflected in growing
health expenditure.

For fragile and failed states, where local governments
are not in a position to develop or execute such plans (let
alone fund them), there should be a strategy for build-
ing and sustaining the most critical public health capaci-
ties to the extent possible. This will also be true where
governments systematically ignore their responsibilities,
pay only lip service to them, or allow implementation
to be fatally undermined by corruption. Given that each
of these situations has unique characteristics, this report
refrains from prescribing a single approach to address-
ing and resourcing such challenges. However, it is clearly
in the interest of global health security to incorporate
consideration of infectious disease preparedness and re-
sponse challenges in determining the UN or broader in-
ternational strategy toward such situations.

Irrespective of a country’s income level, the health
systems investments described here should be guided by:

* aclear definition of the core capacities required (see
Recommendation B.1);

* rigorous, objective, and transparent assessment of
current performance against these defined capacities
(see Recommendation B.2); and

*  clear and detailed plans to rectify gaps, including the
costs of upgrading core capacities and a model for
sustainable funding.

Recommendation B.8: National governments should
develop domestic resourcing plans to finance improve-
ment and maintenance of core capacities as set out in
the country-specific plans described in Recommenda-
tion B.6. For upper- and upper-middle-income coun-
tries, these plans should cover all financing require-
ments. For lower-middle- and low-income countries,
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these plans should seek to develop a pathway to full
domestic resourcing, with a clear timetable for achiev-
ing the core capacity benchmarks.

Recommendation B.9: The World Bank should con-
vene other multilateral donors (including the African
Development Bank, Asian Development Bank, New
Development Bank, United Nations Development
Program, and Asian Infrastructure Investment Bank)
and development partners by mid-2017 to secure fi-
nancial support for lower-middle- and low-income
countries in delivering the plans outlined in Recom-
mendation B.6.

Recommendation B.10: The United Nations (UN)
Secretary General should work with the World Health
Organization and other parts of the UN system to de-
velop strategies for sustaining health system capabili-
ties and infrastructure in fragile and failed states and
in warzones, to the extent possible.

CLOSING REMARKS

While the public health component of a health system
is the first line of defense against the threat of infectious
diseases, it has been seriously neglected by even the most
advanced economies. Strengthening public health capac-

ities should be a health security priority for governments
and the global community. To achieve this, the WHO, in
coordination with member states, should develop clear
standards and benchmarks for national core capacities
and functioning and devise a regular, independent, and
transparent assessment mechanism to evaluate countries’
compliance.

At the country level, political will is essential to
develop and implement plans to achieve and maintain
benchmark core capacities. For resource-limited coun-
tries and fragile and failed states, the World Bank should
develop finance mechanisms in collaboration with oth-
er multilaterals and development partners to support
these efforts. This funding should be conditional upon
a country’s compliance with the external assessment
mechanism. The WHO should play an important role
in providing technical expertise to support countries in
the implementation of such plans. Strengthening public
health systems will not only prevent a future outbreak
from spinning out of control, but also support other
critical efforts to combat global health threats, such as
antimicrobial resistance.
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CHAPTER 3 ANNEX

ANNEX 3-1

Status of Core Capacities by Region for the Years 2013 and 2014

% of
Countries in

Compliance Global AFRO AMRO EMRO EURO SEARO WPRO
N Year 2013 2014 2013 2014 2013 2014 2013 2014 2013 2014 2013 2014 2013 2014
1 Legislation 78 77 41 60 78 74 75 82 84 86 84 88 80 84
2 Coordination 79 79 57 67 79 81 77 83 76 82 77 87 83 83
3 Surveillance 85 84 69 77 87 88 84 83 83 87 77 81 85 90
4 Response 82 82 66 72 84 85 78 81 85 87 77 81 88 86
5 Preparedness 70 70 40 53 67 71 62 65 73 78 69 75 78 78
6 Risk Commu- 76 75 52 61 77 81 67 72 80 78 79 86 88 85
nication
7 Human 62 62 46 56 68 68 69 68 52 53 69 74 72 72
Resources
8 Laboratories 81 81 70 73 79 83 76 74 80 84 77 88 80 87
Points of 61 61 23 35 62 67 55 63 68 68 69 58 68 78
Entry
10  Zoonosis 85 85 68 68 91 87 86 85 86 92 92 96 80 87
1 Food Safety 76 75 47 43 74 76 75 77 85 93 81 81 79 83
12 Chemical 56 56 29 28 58 54 53 53 77 79 50 50 57 62
13 Radio 60 59 29 36 53 54 60 62 80 86 37 35 40 57
Nuclear

SOURCE: Standley, 2015.

NOTES: AFRO = Regional Office for Africa; AMRO = Regional Office for the Americas; EMRO = World Health Organi-
zation (WHO) Eastern Mediterranean; EURO = WHO Europe Regional Office; SEARO = WHO South East Asia Region;

WPRO = Western Pacific Region.

ANNEX 3-2
Uganda Case Study

Political Commitment: National legislation and
Development Plans

Following the 2000 Ebola outbreak and based on results
from an assessment of the vertical surveillance strat-
egy in place at the time, a 5-year strategic plan for the
health sector was developed and implemented (Ministry
of Health, 2000). This assessment indicated that invest-
ment and improvement on the existing passive, limited
approach to collecting surveillance information and the
less-than optimal coordination and communication be-
tween the district, regional, and national levels would re-
sult in reducing the threat, morbidity, and mortality of
epidemics through an early-warning system and quick
response (Lukwago et al., 2012; Phalkey et al., 2013). As
part of the new strategy, Uganda moved to strengthen

the WHO’s “Integrated Disease Surveillance and Re-
sponse Strategy.”

Coordination and Collaboration

'The Ugandan system is coordinated by a standing mul-
tidisciplinary and multisectoral National Task Force
(NTF) that meets monthly to review surveillance data
and update preparedness plans; during an outbreak, the
NTF meets daily (Aceng, 2015). It is led by the Direc-
tor General of the Ministry of Health (MOH), and its
members are drawn from various fields of expertise, in-
cluding epidemiology, veterinary medicine, communica-
tion, and laboratory science—all from various ministries
within the government, the military, the Office of the
Prime Minister, research institutions and universities,
representatives from the WHO and CDC, and partici-
pants from civil society and NGOs such the Uganda Red
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Cross and Médecins Sans Frontiéres (Aceng, 2015; Ok-
ware et al., 2002).

A PHEOC was recently established to assist the
NTF and the district task forces (DTFs) created by
coordinating emergency capacities through receiving,
evaluating, and distributing information collected from
surveillance activities, laboratories, and communication
networks (Bourchert et al., 2014). The PHEOC is acti-

vated immediately following outbreak detection (Aceng,

2015).

Community Engagement

Social mobilization has been critical to Uganda’s suc-
cess. Local leaders and various professionals are involved
throughout the discussion and are trained on basic
principles of identifying certain diseases, such as Ebola
(Lamunu et al., 2004). Respect for cultural traditions
and understanding of knowledge, attitudes, and beliefs
of the affected area shapes the mobilization effort, and
the government works closely with the United Nations
Children’s Fund and the Uganda Red Cross to engage
traditional healers and religious leaders to support social
mobilization efforts (Aceng, 2015; Lamunu et al., 2004;
Mbonye et al., 2014).

Integrated Disease Surveillance System

The disease surveillance system functions at all country
levels: national, sub-national, district, and sub-district. A
DTF exists in all 112 districts of the country. Its mem-
bership is comprised of political, health, and community
leaders and relevant technical advisors, led by the politi-
cally elected Chairman of the Local Council (Borchert et
al., 2011). There are designated surveillance and labora-
tory focal persons at the district and regional levels who
regularly receive and review surveillance information
(Aceng, 2015). Village Health Teams are responsible for
20-30 households and were established as an integral
component of the national strategic plan to improve ac-
cess to care, social mobilization, governance coordina-
tion, and community-based preventive or rehabilitation
services (Aceng, 2015; MOH, 2000, 2015).

Information Systems and Use of Technology

Data from all health facilities in the country are shared

with providers and health workers through a weekly epi-
demiological bulletin produced by the MOH Epidemi-

ology and Surveillance Division and Resource Center. A
comprehensive SMS alert system is established to boost
surveillance, with members of the District Rapid Re-
sponse Teams, the District Surveillance Officer, and the
hub coordinator sending texts to the system, which then
forwards alerts to all members of the NTF. The SMS
reporting system and a specimen tracking system are
accessible to the PHEOC through the District Health
Information System (DHIS-2), which is used to report
national health data and provide real-time monitoring
and evaluation through an online platform. Access to the
DHIS-2, which is now linked up with the SMS facility
data transmission system, allows the PHEOC to be the
primary center of communication and the coordination
site of response decisions and subsequent implemen-
tation by the NTF in an emergency (Bourchert et al.,
2014). The use of standardized forms for data collection,
as well as a specific individual assigned to data manage-
ment for each outbreak, allows for coordinated manage-
ment and dissemination of information to health care

workers and the public (Aceng, 2015).

Infrastructure and Laboratory Capacity

Laboratory services are available beginning at the health
sub-district level and grow increasingly more complex in
scaling up the health system, with approximately 1,700
health facilities providing basic minimum laboratory
services (Kiyaga et al., 2013). A P3+ laboratory at the
Uganda Virus Research Institute (UVRI), funded in part
by the CDC after a 2007 Ebola outbreak, allows for fast
turnaround and identification of samples (Aceng, 2015;
Mbonye et al., 2014; MOH, 2000). Samples are concur-
rently sent to the CDC for testing. The decentralized
laboratory network allows for isolation units to be set
up when the need arises, allowing for quick control and
containment. Upon confirmation, a daily situation report
called the “Sitrep” is produced and distributed, and the
WHO is notified immediately (Aceng, 2015).

As many health facilities have only basic labora-
tory services, a National Sample and Results Transport
Network was established to allow for quick and efficient
transport of samples, coordinated by the Central Public
Health Laboratory. Funded in part by the Global Fund,
the transport network identified 77 hubs throughout
the country with enhanced laboratory capacity (Aceng,
2015; Global Fund, 2014; Kiyaga et al., 2013). The hubs

act as a coordinating center and serve approximately 20—
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TABLE Uganda Strategy Building of Core Capacities

Uganda Strategy
5-year strategic plan

National Task Force, District Task Forces and Public Health Emergency

Operations Center

Integrated Disease Surveillance and Response System with community

involvement (Village health Teams)
Coordination mechanisms and Rapid Response Teams

Outbreak response plans developed

Use of media, radio and development of messages respectful of cul-

tural traditions
Comprehensive nationwide training strategy

Strong laboratory capacity and transportation network

IHR Core Capacities
1 - National legislation, Policy and Financing

2 - Coordination and National Focal Point
Communication

3 - Surveillance

3 - Surveillance
5 - Preparedness

6 - Risk Communication

7 - Human Resources

8 - Laboratory

40 health facilities in a 30-40 km radius around the hub
(Kiyaga et al., 2013). Each hub is serviced by a motor-
bike rider who visits 4-8 hubs on a given day. They reach
every facility at least once per week, delivering the previ-
ous week’s results and picking up samples (Aceng, 2015;
Kiyaga et al., 2013; Mbonye et al., 2014). In emergency
situations, riders for each hub are on reserve to pick up
samples, and transport them to the postal service, Posta
Uganda, for transportation to UVRI. This process in its
entirety is designed to take less than 24 hours (Aceng,
2015). SMS alerts are sent to the hub coordinator at each
point to notify them of specimen registration, UVRI re-
ceipt, and release of results, with data in parallel tracked

through DHIS-2 (Aceng, 2015).

Health Workforce Capacity

Currently the country is implementing a comprehen-
sive training in all the 14 Regional Referral Hospitals to
build standby Case Management Teams readily available
to support respective districts as need arises. These will
further serve as the decentralized monitoring and evalu-
ation centers for Integrated Disease Surveillance and
Response countrywide. Surveillance efforts are boosted
with CDC’s FETP. This program trains field epidemi-
ologists in investigating any unusual deaths or occur-
rences, and these field epidemiologists are deployed with
surveillance officers to assist with contact tracing (Aceng,
2015).

Community Health Workers (CHWs), who com-
prise the village health teams, are trained on standard-
ized clinical and community case definitions, reporting
of any unusual events, and surveillance activities to en-

able early reporting from the community level to their
respective attachment health facilities (Aceng, 2015; La-
munu et al., 2004; MOH, 2015).

Communication and Education

Community health workers serve as a valuable link be-
tween the community and the health sector. For exam-
ple, in cases where the patient is kept in isolation, CHWs
brief families on a daily basis and contact burial teams
to bury the dead with dignity while maintaining adher-
ence to outbreak control practices (Aceng, 2015). The
media is well utilized with daily radio discussions, “ag-
gressive” documentary screenings of previous outbreaks,
and widely circulated posters and dissemination (Aceng,
2015; Lamunu et al., 2004).

In summary, taking the lessons learned from the
2000 Ebola outbreak, Uganda started a process of build-
ing public health core capacities that strengthened its
surveillance and response systems, which significantly
improved the outcome of several subsequent Ebola
outbreaks. As shown in Table 3-4, these key elements
implemented aligned very well with the core capacities
included in the legally binding International Health
Regulations 2005.

ANNEX 3-3
Rwanda Case Study

Where needed, governments should work with devel-
opment partners to strengthen health systems capacity
with an approach that focuses on country ownership
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and accountability. Rethinking the current approach to
aid implementation and management in building health
systems can bring about significant improvement in the
breadth and quality of care provided, as well as in coun-
tries’” social and economic development. This is dem-
onstrated best through the study of Rwanda and how
the country has transformed its circumstance beginning
from the ruins of the 1994 genocide to being “the only
country in Sub-Saharan Africa on track to meet each
of the health-related Millennium Development Goals
(MDGs) by 20157 (Farmer, 2013).

'The Vision 2020 policy, Rwanda’s comprehensive na-
tional plan, provides a clear, long-term development path
and objectives for moving forward post-genocide. These
comprehensive and transparent development plans allow
for coordination among the government, donors, an im-
plementing partners. Critical to the progress achieved is
the strict adherence to country ownership and account-
ability, maintained in an effort to further national capac-
ity building by “reduc[ing] aid dependency” (MoFEP,
2000). The Rwanda Aid Policy, published by the Min-
istry of Finance and Economic Planning in 2006, ex-
plicitly states, “The Government will decline any or all
offers of assistance where it considers transaction costs to
be unacceptably high, alignment to government priori-
ties to be insufficient, or conditionalities to be excessive”
(MoFEP 2006). This ensures investment in national sys-
tems and institutions—investment that is beneficial to
countries with weak institutional capacity (UN Office of
the Special Envoy for Haiti, 2012).

This does not mean, however, that vertical funding
from programs such as the Global Fund or the U.S. Pres-
ident’s Emergency Plan for AIDS Relief (PEPFAR)
should be turned away. Instead, funds can be harnessed
to build and strengthen platforms for integrated service
delivery (Walton, 2004). In Rwanda, funds from PEP-
FAR, the Global Fund, and USAID were used to launch
the Human Resources for Health program to combat
shortages in health personnel with investments in health
facilities and training (Binagwaho, 2013). Leveraging
shared infrastructure, such as supply chain and procure-
ment systems, laboratory capacity, health personnel, and
information management also enabled greater efficiency
in the system through improved access to care at lower
cost (Farmer, 2013; Porter, 2009). Finding opportunities
for funders to work in alignment with the government’s
agenda have proven successful, with dramatic changes
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observed in poverty, life expectancy, spread of infectious
disease, and child mortality (Binagwaho, 2014).

The Vision 2020 policy emphasizes reduction of
inequality through improved access to high-quality
health care and education, especially for previously ne-
glected rural communities (MoFEP, 2000). Often, de-
spite millions of dollars in aid, individuals who rely on
the help of national institutions see little improvement
in their situations. In the case of Sierra Leone, a country
hugely impacted by the ongoing Ebola outbreak despite
over $712 million in aid, only 5 percent was funneled
into national systems, therefore bypassing communities
who would stand to benefit most (Office of the Secre-
tary-General’s Special Adviser on Community Based
Medicine and Lessons from Haiti, 2015). Rwanda has
addressed this issue by implementing and managing
its own effective system to track donor disbursements,
based on recommendations from the Paris Declaration
of Aid Effectiveness (UN Office of the Special Envoy
for Haiti, 2012). Utilizing donors’ external aid-tracking
systems instead of letting governments take ownership
in tracking disbursement “undermines the government’s
appropriation of the process and the validity of the fig-
ures” (UNDP, 2010). Including aid management and
documented delivery in policy recommendations, such
as in Rwanda’s Donor Performance Assessment Frame-
work, allows for effective, timely, and high-quality data
on aid programs and management (MoFEP, 2010). This
holds the performance of donors accountable against “a
set of established indicators on quality and volume of
developmental assistance,” ensuring the establishment of
transparent dialogue, and “allows for comparison, indi-
vidual reflection on performance, accountability and peer
pressure” among all involved partners (MoFEP, 2010).
These data are essential for enabling the government to
make evidence-based decisions to “strengthen the public
sector and effectively deliver public services” (UN Office
of the Special Envoy for Haiti, 2012). Rwanda observed
56 percent of its aid channeled into country systems in
2010, allowing for vast progress to be made in building
and strengthening the country’s health system (UN Of-
fice of the Special Envoy for Haiti 2012).

From this experience, we can also learn that bridging
gaps in access to care for marginalized communities can
be accomplished with community-based interventions
quickly and at low cost. As of 2012, approximately 91
percent of the country was enrolled in the national com-
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munity-based insurance scheme with subsidized premi-
ums and co-payments on an income-based tiered pay-
ment structure that allowed for the poorest enrollees to
obtain access to health care (Farmer, 2013). Strengthen-
ing community-based interventions by scaling up num-
bers of community health workers was accomplished
rapidly and at low cost. These personnel are considered
essential for bridging the health care worker gap through
providing treatment, monitoring, surveillance, referral,
and reporting services, and allowing for strong commu-
nity linkages to be formed with the national health care
system (Binagwaho, 2014). Rwanda’s inclusion of clear
guidelines for financing, management, and delivery in its
national policy has indeed helped overcome disparities in
access to high-quality health care. It is important to keep
in mind for the future that, as in the Ebola response, we
have witnessed that where high-quality care was provid-
ed, Ebola patients survived. This is strong testimony to
a national policy that builds a resilient, country-owned
health system, thereby preventing future spread of dis-
ease and saving countless lives.

ANNEX 3-4
Acknowledging the Roots of Resistance and Distrust of
Containment Measures

To understand community resistance and distrust of
containment measures in Guinea, Sierra Leone and Li-
beria during the Ebola epidemic, it is important to un-
derstand the history of public health approaches in the
region. During the 2014 Ebola epidemic, journalists
noted that establishing a cordon sanitaire was “a tactic
unseen in a century” (Mec. Neil, 2019). But restrictive and
authoritarian tactics were used throughout the previous
century by both colonial and independent governments.
Outbreaks of yellow fever, smallpox, cholera, and bu-
bonic plague joined the chronic affliction of malaria, and
were met with a host of restrictive or punitive measures,
including the destruction of housing, highly restrictive
building codes and outright segregation, quarantine, iso-
lation, and fines for infractions. These were all applied in
discriminatory fashion, sparing Europeans in a manner
that rankled Africans.

Ethnographic research as well as a survey of radio
and print media suggest that citizens of all three coun-
tries have long-lived memories of prior campaigns to
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wall-off villages afflicted by smallpox, Lassa fever, influ-
enza and even vector-borne diseases—such as plague,
trypanosomiasis, and malaria.

In all three countries, wars had weakened already
rickety public health systems, which were largely focused
on restrictive and punitive measures and included little
in the way of care; this was especially true in the eastern
reaches of the “trizone area” in which the three countries
come together. In Sierra Leone, the arsenal of measures
taken to halt smallpox and malaria in the colonial period
sounds eerily familiar to those seen in the recent Ebola
response. These included fines (there was a two-pound
fine levied on households “hiding” victims; the threat of
mandatory quarantine within contagious disease “hos-
pitals” with little in the way of medical or nursing care;
other legal actions in 1914-15, there were 1,333 “mos-
quito larva court cases,” even though the ditches and
puddles remained ubiquitous); more futile and corrosive
attempts to segregate the Freetown; and efforts to re-
strict population movements (Cole, 2015; Spitzer, 1968;
Tomkins, 1994; Rashid, 2011).

Similar approaches were adopted in French West
Africa. Yet although the “sanitarians” were obsessed
with disease control, this did not mean they were ef-
fective at controlling disease. Plague was in the end
halted by more DDT and therapeutic advances, than
by quarantine, travel bans, or the destructions of hous-
ing. Similar control-only approaches were applied to
smallpox, and were often resisted (Greenough, 1995).
Although the case-fatality of the disease varied widely,
the primary approach to smallpox put all the emphasis
on control rather than care: quarantine, isolation, ring
vaccination, and walling off affected villages, which were
sometimes razed. In both 1967 and 1968, Sierra Leone
had the world’s highest incidence of smallpox among “all
countries reporting to the World Health Organization”
(Hopkins, 1971).

Caregiving did not, however, fit readily into the
conceptions of the “sanitarians” of tropical medicine.
Obsessed with disease control, they paid scant heed to
supportive care. Their intense focus on containment and
control and lack of interest in care left a potent legacy
that undoubtedly influenced communities’ reactions to
actions taken in the context of Ebola. Coupled with
tensions remaining from recent conflicts in each of the
three countries and the corrosive effects of corruption
on public trust, this history of control-oriented public
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health created a very challenging context for community
engagement (Dhillon, 2015; Pellecchia, 2015; Richards,
2015).

Two lessons leap out: first that caregiving is an es-
sential component of an outbreak response strategy, in
part because it is the right thing to do, and in part be-
cause it is essential to enlisting community support; and
second, that effective community engagement requires
understanding the context, including the history, that
will inform people’s attitudes and behaviors.
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Strengthening the Global and Regional System for
Outbreak Preparedness, Alert, and Response

Although reinforcing the first line of defense at the country level is the foundation of the global health

risk fmmewor,é, strengthening international capabilities for outbreak preparedness, alert, and response

is a second vital component. Improving and maintaining international capabilities is essential because
infecz‘ious disease outbreaks guickly transcend national borders. I nﬁ'cz‘ious disease outbreaks also require

response strategies that extend beyond health—encompassing areas such as transportation, commerce,

trade, finance, law, and communication.

Swift and strong coordination among a diverse set of
global actors is required across a broad range of outbreak
preparedness and response actions, including manage-
ment of logistics and deployment of international medi-
cal teams (see Annex 4-1 for other essential functions
needed for outbreak preparedness and response at the
international level).

Global action is an imperative because pandemic
prevention and response are global public goods. Out-
break identification, prevention, and control efforts by
one country benefit not only that country, but all coun-
tries (Jonas, 2013). Weaknesses in one country endanger
not only the local population, but all of humanity. Global
health security is the opposite of a zero-sum game—
benefits obtained by one country do not reduce benefits
available to others, but actually increase them. However,
as with all public goods, global health security sufters
from free-rider incentives and coordination challenges
(Frenk and Moon, 2013; Jonas, 2013). Therefore, strong
international norms and collaboration are essential.

To ensure that critical functions for pandemic pre-
paredness and response are performed well at the in-
ternational level, the Commission recommends major
changes to current global and regional arrangements. We
believe that the World Health Organization (WHO)
should play the leading role in coordinating pandemic
preparedness and response, consistent with its constitu-

tional mandate. Yet the WHO needs to play this role
much more effectively. To achieve this, the WHO should:

1. recognize the significance of its role by creating a
robust operational entity and contingency fund that
can respond adequately to potential pandemics;

2. improve its ability to coordinate and cooperate with
others in the global health landscape, including oth-
er United Nations (UN) agencies, regional networks,
and non-state actors; and

3. redesign key protocols that would encourage early
alerts and reporting and enable swift international
response.

'The Commission also believes that the multilateral
finance agencies, such as the World Bank and Interna-
tional Monetary Fund (IMF), must play a leading role
in mobilizing global financial resources in response to
potential pandemics.

STRENGTHENING THE WHO’S CAPACITY
FOR OUTBREAK PREPARDNESS AND
RESPONSE

With a constitutional mandate to be the global leader in
disease surveillance, outbreak investigation, and response,
the WHO has the authority and obligation to play a sig-

nificant role in delivering a range of essential functions
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(see Annex 4-1 and 4-2 for more detail), including pro-
viding technical assistance and aid in emergencies.! In
addition to its constitutional mandate, the WHO’s role
is enshrined in the major treaty governing global health
security, the International Health Regulations (IHR).
The World Health Assembly (WHA) has also adopted
numerous resolutions supporting the WHO’s mandate. 2

However, the Ebola crisis exposed many weaknesses
in the WHO?s leadership and capabilities. Most notably,
the WHO did not help mobilize personnel, materials,
and finances rapidly or at scale, despite clear evidence
that the outbreak had overwhelmed the capacities of
both states and nongovernmental organizations (NGOs)
(MSF, 2015). There were communication and coordina-
tion breakdowns among the WHO, other agencies, and
actors in the affected countries. There was duplication
between humanitarian and outbreak clusters, causing
confusion and inefficiencies.

To fulfill its constitutional mandate and regain the
trust of governments and the public, the WHO must
make significant changes, strengthening its organiza-
tional and operational capabilities to lead and support
outbreak preparedness and response while ensuring
sound governance principles (Gostin, 2014).

WHO Center for Health Emergency Preparedness
and Response

The Commission considered four potential models of
governance for global health security that were presented
at a September 2015 Institute of Medicine workshop on
governance for global health.® Details on these models
are provided in Annex 4-3 and in the published report
of the workshop, Global Health Risk Framework—Gover-
nance for Global Health: A Workshop Summary (NASEM,
2016). To summarize briefly:

*  Model A proposes that the WHO strengthen ex-
ecution of its responsibilities for outbreak prepared-
ness and response through improvements to existing
structures.

! See Article 2 of the WHO constitution for specifics on its roles and
responsibilities (WHO, 2006

2 Just to name a few, World Health Assembly (WHA) resolution
58.1 on health action in relation to crises and disasters; WHA 59.22
on emergency preparedness and response; and WHA 65.2 on the
WHO’s response and role as the health cluster lead in meeting the
growing demands of health in humanitarian emergencies.

3 This workshop was held in London on September 1-2, 2015. For
more information, see http://iom.nationalacademies.org/Activities/

PublicHealth/Microbial Threats/ 2015-SEP-01.aspx.
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*  Model B proposes the creation of a WHO center for
humanitarian and outbreak management, overseen
by a dedicated board, to give the WHO more robust
operational capabilities for outbreak preparedness
and response.

*  Model C proposes that the WHO execute a strate-
gic and operational role in a health emergency under
the formal mechanisms of the UN system.

*  Model D proposes that the UN create a new inter-
agency entity for global health risks that would en-
compass capabilities not only from the WHO, but
also from other UN agencies, such as the Food and
Agriculture Organization (FAO) and the United
Nations Children’s Fund (UNICEF).

Assessing the Models

Model D is clearly sub-optimal. Creating an additional
UN entity would dilute the WHO?s credibility and form
overlaps and duplication in partnerships, ties with health
ministries, and legal authorities. Moreover, without es-
tablished relationships and access to the WHO’s other
capabilities, the new entity would find it difficult to man-
age the essential link between improving preparedness
and managing outbreak response.

'The reforms suggested for Model A are necessary, but
not sufficient. More significant changes are required to
ensure that the WHO can fulfill its mandate effectively.

'The Commission proposes an approach based main-
ly on Model B, with elements of Model C. Under this
approach, the WHO would have a new center with
clear responsibility, resources, and capabilities to take the
lead on outbreak preparedness and response, while tak-
ing advantage of the UN system’s assets and being held
accountable by a separate board chaired by the WHO
Director-General (DG). Establishing this center, with a
dedicated board, would strengthen the WHO by provid-
ing a much stronger focal point for outbreak prepared-
ness and response, and by establishing more apolitical
governance and accountability arrangements for this vi-
tal component of the WHO’s role.

In fact, several other initiatives, including the
WHO’s Ebola Interim Assessment Panel, have pro-
posed models along broadly similar lines, incorporating
elements of Models B and C (see Annex 4-4 for a snap-
shot of the proposals). Moreover, the DG has already be-
gun to implement changes based on these proposals and
input from member states (see Table 4-1). Specifically,
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TABLE 4-1 Reform of the WHO’s Work in Outbreaks and Emergencies

Reform

A Unified WHO Program for Outbreaks
and Emergencies

Description

Fully integrates the functions and units across country, regional, and
headquarter levels that work on outbreaks, on emergencies, and on risk

analysis and assessment under the IHR. Includes a platform to provide
operational and logistics support for preparedness and response opera-
tions in communities and countries.

Global Health Emergency Workforce

Promptly and efficiently deploys workforces (comprising national re-

sponders, international responders from networks and partnerships, re-

sponders from UN agencies, and WHO standing and surge capacity) for
service in countries that request or accept such assistance, for adequate
periods of time, and with adequate resources.

WHO Contingency Fund for Emergencies

Provides initial funding that is flexible, sustainable, complementary to

existing and planned mechanisms, accountable, adequate, available, ac-
cessible, and designed to prevent a given event from escalating into to an

emergency.

R&D Blueprint for Infectious Diseases
with Epidemic Potentials

Reinforcing the IHR

Maps existing knowledge and good practices, identifies gaps, and estab-
lishes a roadmap for R&D preparedness.

Supports development of priority IHR core capacities as an integral

part of resilient health systems to enable rapid detection and effective
response to disease outbreaks and other hazards. Ensures improved
functioning and effectiveness of the IHR through the creation and report
of the Review Committee to examine the role of the IHR in the Ebola
outbreak and response.

SOURCE: WHO, 2015c.

the DG has already taken steps to create a program that
would effectively integrate functions and units—across
country, regional, and headquarter levels—that work
on infectious disease outbreaks, on emergencies, and on
risk analysis and assessment under the IHR.* Although
the Commission welcomes such steps, we propose some
modifications and areas of emphasis.

Program vs. Center

The Commission agrees that a new operational entity
should be established within the WHO to bring together
and strengthen its capabilities to manage and coordinate
preparedness and response. However, we believe it should
be developed and described as a “center,” rather than a
“program,” as we understand it is currently envisioned.
The WHO has numerous important programs that aim
to advance global health. Yet we believe it is important to
distinguish the WHO?’s entity for outbreaks and health
emergencies. This should be firmly established as a per-
manent part of the WHO system and given sufficient
and sustainable funding to fulfill the WHQO’s leadership

mandate.

*Personal communication, Director-General Margaret Chan, World

Health Organization, November 20, 2015.

Specifically, we propose that the WHO should es-
tablish a Center for Health Emergency Preparedness
and Response (CHEPR). The CHEPR would operate in
a nimble, scientific, and apolitical manner, coordinating
operational information and resources for strategic man-
agement of infectious disease outbreaks and other pub-
lic health events and emergencies, including the grow-
ing threat of antimicrobial resistance (AMR). Similar
to what has been proposed by other post-Ebola reform
initiatives, the CHEPR would have robust capabilities
to manage surveillance for outbreaks and events, risk
assessment, planning and execution of response, assess-
ment of IHR functions and compliance, coordination
with partners, risk communication, quality assurance,
and monitoring (Moon et al., 2015; WHO, 2015a,g).

Moreover, the CHEPR should coordinate the global
health emergency workforce (WHO, 2015d). To facili-
tate this, it should strengthen the Global Outbreak Alert
and Response Network (GOARN), which pools hu-
man and technical resources from existing institutions
and networks to support international outbreak identi-
fication, confirmation, and response. GOARN has faced
challenges in scaling up responses to outbreaks, given
limited numbers of staff and the challenges of finding
personnel who are ready to deploy rapidly and pos-
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sess relevant experience (WHO, 2015f). The CHEPR
should strengthen and expand GOARN, integrating
national, regional, and global capabilities to reduce the
current over-reliance on a limited group of partners. It
should also ensure that members are trained and en-
gaged in different stages and tasks of preparedness and
response, including sharing information on alerts, risk
assessments, integrated data management, logistics and
communications, and field-based administrative proce-
dures and protocols.

Although the CHEPR should operate within the
WHO Secretariat and be led by an Executive Director,
it should be overseen by a technical governing board, as
detailed below.

Executive Director and Staff

An Executive Director at the level of Deputy DG should
lead the CHEPR, and the post should be filled through
an external, open recruitment. CHEPR staff should have
a variety of skills in areas such as management, health
security, public health systems, epidemiologic surveil-
lance, medical anthropology, risk communication, clini-
cal medicine, health information technologies, logistics,
security, and technology. In addition, staft should have
excellent leadership competencies and a thorough un-
derstanding of diverse cultures, laws, and governance.

Technical Governing Board

The Executive Director should report to a merit-based
and multidisciplinary technical governing board (TGB).
The TGB should be chaired by the DG, who should
nominate members strictly on the basis of their tech-
nical expertise—not on member state representations.
Members should come from various countries, regions,
and sectors, including civil society organizations (CSOs),
academia, and the private sector. Additionally, the TGB
should include representatives from the UN and possibly
the World Bank to enable multisectoral support and co-
ordination of the WHO?s efforts. Some of the members
of the TGB should head technical committees linked to
the board. For example, a member of the TGB should
head the panel tasked to oversee the assessment of na-
tional core capacities (see Chapter 3 for more on this
panel). Similarly, a member of the TGB should head a
committee tasked to prioritize diseases and R&D needs
(see Chapter 5 for more on the Pandemic Product De-

velopment Committee). Members of these committees
should be appointed by the DG based on their expertise
and should be mostly external to the WHO. TGB re-
sponsibilities should include the following:

*  Recruit, appoint, support, and evaluate the CHEPR
Executive Director.

*  Ensure the CHEPR’s fiscal integrity and preserve
and protect its assets, including allocating, priori-
tizing, and safeguarding funds such as the WHO
contingency fund for emergencies (CFE) (discussed
later in this chapter).

*  Ensure that the CHEPR's policies and processes are
current, properly implemented, well prioritized, and
of high quality.

* Regularly review the latest information on threats
that have the potential to become a Public Health
Emergency of International Concern (PHEIC),
drawing from the high- priority “watch list” of out-
breaks (discussed later in this chapter).

* Make recommendations to the DG, including
when to call an emergency committee and declare
a PHEIC (although the DG should still retain the
legal power to make final decisions on both of these
matters).

*  Opversee implementation of mechanisms to reinforce
and monitor country reporting and compliance with
IHR.

*  Opversee implementation and deployment of the
global emergency workforce.

* Hold the CHEPR accountable by setting clear stan-
dards and objectives, monitoring and evaluating per-
formance, and issuing periodic reports, which should
be made public.

*  Report to the WHO Executive Board and the WHA
on the progress of the CHEPR.®

Integration Across All WHO Levels
WHO regional and country offices play important roles

in promoting and coordinating efforts to counter infec-
tious disease outbreaks. However, some WHO regional
offices have faced challenges in working effectively with
countries, with WHO headquarters, and with each other
(WHO, 2013). The discordant relationships were evi-

> Additionally, as stated in Recommendation A.3, an independent re-
view of the entire global health framework, including an assessment
of the performance of the TGB, should be conducted in 2017 and

every 3 years thereafter.
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dent in the recent Ebola crisis, hindering swift and ef-
fective outbreak response (Gostin, 2015). Additionally,
recent surveys found that most WHO staff, especially at
the headquarters level, view coordination and coopera-
tion among headquarters and regional offices as not ad-
equate (PWC, 2013; WHO, 2012). Although the WHO
constitution gives the WHO’s governing bodies and the
DG formal authority over the regional bodies, in prac-
tice, they have limited influence on the conduct or staff-
ing of regional offices because authority rests with the
regional directors, who are elected by regional member
states (Clift, 2014). The election process makes the re-
gional directors accountable first to their region’s health
ministers, rather than to headquarters, thereby impeding
the WHO?s ability to act as a unified organization (Fine-
berg, 2014; Gostin and Friedman, 2015). The resulting
lack of coordination is a particular hindrance when the
WHO needs to act decisively and swiftly in response to
an outbreak.

To prepare and respond to outbreaks effectively, the
WHO must be able to speak and act coherently and con-
sistently across all levels. Therefore, all relevant depart-
ments at WHO headquarters should be moved to the
CHEPR, and equivalent structures and operating sys-
tems should be established at the regional level. Specifi-
cally, existing functions for health security and emergen-
cies in regional offices should be merged (if this has not
already been done) and vertically integrated under the
CHEPR command-and-control structure. Further, the
regional directors should only have “dotted-line” geo-
graphic oversight of these regional functions. Compara-
ble systems should be set up at the national level as well,
with linkages to the regional level, along similar lines as
the regional and headquarters centers (but adapted as
suitable for the country context).

Recommendation C.1: By the end 0of 2016, the World
Health Organization should create a Center for
Health Emergency Preparedness and Response—in-
tegrating action at headquarters, regional, and coun-
try office levels—to lead the global effort toward out-
break preparedness and response. This center should

be governed by an independent Technical Governing
Board.

Financing the WHQO’s Leadership Role in Pandemic

Preparedness and Response

Providing Funding Support for the CHEPR
The CHEPR must be supported with adequate resources

to effectively perform its role in preparing for and re-
sponding to a potential PHEIC. Within the constraints
of this exercise, we have had neither the access to infor-
mation nor the time to construct detailed estimates of
the additional resources required for the CHEPR or the
extent to which the WHO might be able to fund this
incremental expenditure from savings elsewhere. More-
over, as noted earlier in the chapter, the CHEPR’s role
would extend beyond infectious disease threats to cover
other health emergencies, such as the growing threat of
AMR or biological terrorism. The resource requirements
arising from this broader role are beyond the scope of
this report.

For the WHO to perform successfully its leader-
ship role in countering the threat of infectious diseases,
it needs stable and sufficient funding for the CHEPR.
The Commission believes that the incremental funds
needed should be acquired through an increase in the
WHO core contributions earmarked for this purpose,
rather than through voluntary contributions, since pre-
paredness and response to health emergencies must be
supported as an ongoing core function of the WHO.
Analysis of the WHO’s budget allocation for respond-
ing to public health emergencies shows that funding
has been responsive and erratic in the past, following a
“boom-bust” pattern (Hoffman, in press).

'The Commission is aware that there has been con-
siderable debate about the adequacy of the WHO’s
overall core funding from assessed contributions, since it
has remained flat in nominal terms for over two decades
(Renwick, 2014). However, we have not attempted to
address this broader issue, since it involves aspects of the
WHO’s mandate and performance that are beyond this
Commission’s charge. For the purposes of estimating an
aggregate level of funding required by the Commission’s
proposals, we have assumed that an increase in the core
contributions from countries of 5 percent, or roughly
$50 million® over 2016—2017, would suffice to cover the
incremental operational costs involved in the formation
of the CHEPR. This corresponds to the increase rec-
ommended by the WHO’s Ebola Interim Assessment

¢ All monetary figures in U.S. dollars.
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Panel (WHO, 2015g) and to the increase in spending
proposed for “Preparedness, surveillance and response”
in WHO?’s Proposed Programme Budget for 2016-2017
(WHO, 2015¢).

Recommendation C.2: In May 2016, the World
Health Assembly should agree to an appropriate in-
crease in the World Health Organization member
states’ core contributions to provide sustainable fi-
nancing for the Center for Health Emergency Pre-
paredness and Response.

Providing Contingency Funding for Emergency Response

In addition to financing the CHEPR, there is a need
for contingency funding to enable the WHO to respond
more rapidly to potential pandemics and to fill a critical
gap from the onset of an emergency until resources from
other financing mechanisms begin to flow, such as from
the UN’s Central Emergency Response Fund (CERF)
and donors.

The WHA has already approved the creation of a
$100 million contingency fund, the WHO CFE, which
aims to support the WHO?s initial response to outbreaks
and emergencies. Financing for this mechanism appears
somewhat uncertain. The proposed approach is via vol-
untary contributions, yet thus far pledges from member
states amount to less than one-third of the sum required.
Deployment of the CFE would be triggered at the DG’s
discretion based on a justified, technically valid, budget-
ed request from the WHO incident manager, with initial
funds to be made available with only minimal bureau-
cratic stipulations. Funding will be available for up to 3
months for deployment of emergency health personnel,
coordination of medical response and transportation of
personnel and supplies, information technology and ana-
lytical support of emergency response efforts, and cre-
ation and operation of field offices (WHO, 2015h). To
ensure accountability and transparency, the CFE is sub-
ject to the WHO’s Financial Regulations and Financial
Rules, and all income and expenditures from the fund
will be reported annually to the WHA and donors and
posted on the WHO website.

The Commission supports this proposal, as it of-
ters the DG flexibility to move rapidly to respond to
an outbreak, either after having declared a PHEIC or
even before. Accountability for disbursements could be

achieved through oversight by the TGB. Ultimately, the

CFE’s disbursement would also be constrained by the
need to maintain good faith with member states, ensur-
ing their continued willingness to fund replenishment.
The proposed quantum of $100 million appears reason-
able as a first source of funding that would complement
other sources of emergency funding such as the World
Bank’s proposed Pandemic Emergency Financing Fa-
cility (PEF) (discussed later in this chapter), the UN’s
CEREF, and contingency funds held by other agencies
(e.g., UNICEF, the Global Fund), at a regional level, or
by individual member states.

Since the purpose of the CFE is to provide imme-
diate and flexible financial resources in the event of an
emergency, the CFE needs to be fully funded in advance
or have immediate access to funds. There are at least four
possible routes to achieving this:

1. Via an increment to the biennial assessed contribu-
tions: The problem with this route is that with, say,
a further 5 percent increment to assessed contribu-
tions, it would take 2 years to fund the mechanism.
Thereafter, the fund would either be in surplus or
deficit depending on whether or not any disburse-
ments were made. It does not seem optimal to fund
a contingency vehicle via a regular payment mecha-
nism.

2. Via voluntary contributions: This is the route cur-
rently envisioned by the WHO. The challenge here
is securing sufficient contributions.

3. Via committed one-off initial contributions, assessed
pro rata with the core assessed contributions: In this
route, each member state would make a contribution
to the fund in line with and in addition to its share of
core assessed contributions. This could either be on
the basis of actual cash contributions or via binding
contingent commitments to fund the CFE. In the
event of the DG’s triggering the contingency fund,
the WHO could raise money from banks immedi-
ately against these binding commitments. Following
deployment of all or part of the contingency fund,
the DG would then ask for a replenishment round
on the same basis.

4. Via an insurance scheme: The potential role for pan-
demic insurance is discussed in more detail below
with respect to the World Bank’s PEF. However, in-
surance is unlikely to be optimal for the CFE, given
that the purpose of this fund is to have immediate
discretionary funding flexibility. It would seem dif-
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ficult and certainly costly to structure an insurance
arrangement that pays out on a sufficiently early
discretionary trigger, particularly when the DG con-
trols the trigger and receives the payout.

Given the potential for deficits (or surpluses) under
Option 1, the potential shortfall and inequity under Op-
tion 2, and the costs and technical difficulties attending
Option 4, the Commission recommends Option 3 as the

optimal approach to funding the WHO CFE.

Recommendation C.3: By the end of 2016, the World
Health Organization should create and fund a sus-
tainable contingency fund of $100 million to support
rapid deployment of emergency response capabili-
ties through one off contributions or commitments
proportional to assessed contributions from member
states.

COORDINATION WITH GLOBAL ACTORS

To carry out its leadership responsibilities more effec-
tively, the WHO needs to improve its ability to coordi-
nate across all three levels of the organization and with
others in the global health landscape. These global actors
include the UN, formal and informal regional networks,
local and international CSOs, the private sector, and
the media. Rather than waiting for the next outbreak,
the WHO should proactively build relationships with
these actors to identify their roles and responsibilities
and establish ways of working together to leverage their
strengths and improve coordination.

The UN

Coordination mechanisms among the WHO and other
UN agencies should be strengthened to enhance outbreak
preparedness and control. The Ebola outbreak showed
that agencies within the UN Health Cluster failed to
communicate and coordinate well with each other—or
with other international, governmental, and nongovern-
mental actors—resulting in delayed, misinformed, or in-
adequate response efforts. For example, the UN Mission
for the Early Response to Ebola (UNMEER) was creat-
ed even though other regional and sub-regional entities,
such as the Sub-Regional Ebola Operations and Coor-
dination Center, and existing resources could have been
leveraged to provide more timely and effective response

efforts.” To avoid such duplicative and costly efforts, re-
sponsibilities and accountabilities need to be made clear
through common protocols and regular communication
and strengthened through practice exercises.

Under the global health risk framework, the default
or routine operations of the CHEPR should remain
within the WHO and be overseen by the TGB. However,
when a crisis escalates to the extent that it poses a high-
level global health threat or evolves into a much broader
humanitarian crisis, the WHO should then play its role
within a broader effort led by the UN Secretary Gen-
eral (UNSG). Because UN representatives would serve
on the TGB, the UN would always be informed about
possible threats that could require broader UN system
support. In the case of such a high-level threat, the TGB
(chaired by the DG) should report to the UN-led effort
to ensure an integrated, holistic response. The UN would
provide leadership and coordinate the efforts of the in-
ternational community to support affected countries via
the Inter-Agency Standing Committee (IASC), chaired
by the Emergency Relief Coordinator. This would help
ensure the appropriate level of political and financial
commitment and facilitate intensified responses from

other UN agencies.

Recommendation C.4: By the end of 2016, the United
Nations (UN) and the World Health Organization
should establish clear mechanisms for coordination
and escalation in health crises, including those that
become or are part of broader humanitarian crises re-
quiring mobilization of the entire UN system.

Regional Networks (Formal and Informal)

As we argued in Chapter 3, national capacities for dis-
ease surveillance and outbreak investigation and control
are the first line of defense against potential pandem-

7“UNMEER was established on 19 September 2014 after resolutions
from the United Nations General Assembly and the United Nations
Security Council on the Ebola virus disease outbreak in West Af-
rica. [...] The mission functioned by bypassing existing mechanisms,
rather than by engaging the United Nations cluster system. While
the approach was adapted in countries where the United Nations
Resident Representative was engaged with the system, there were
other instances where the wider United Nations system was not ef-
fectively involved and pillars of work were not coordinated with the
cluster structure. A number of stakeholders at country level also re-
ported that the mission was unwieldy, and said that it took two criti-
cal months to establish itself at the height of the epidemic when parts
of the existing cluster system could have been used instead” (WHO,
2015g).
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ics. However, despite IHR commitments, many countries
fall short. Regional and sub-regional networks, both for-
mal and informal, can play a key role in addressing and
mitigating these deficiencies by spreading best practices,
providing economies of scale, and improving cross-border
cooperation. For example, regional manufacturing and
stockpiling of medical products and equipment may be
more efficient and practical than national efforts. In a sim-
ilar vein, health worker shortages in one country might
be alleviated by neighboring countries. As discussed in
Chapter 3, regional professional registries, laboratory net-
works, mutual assistance agreements, and preparedness
exercises against potential scenarios could complement
global approaches, with the advantages of proximity, cul-
tural competency, and epidemiological familiarity.

While the WHO’s regional offices have contributed
significantly to outbreak preparedness and control, some
neighboring countries find it difficult to work together
under WHO structures because they belong to different
WHO regions (WHO, 2013). Examples include Thai-
land and the Mekong Basin countries, Myanmar and
China, and Indonesia and Malaysia/Singapore. How-
ever, in the past two decades, countries have formed less
formal regional or sub-regional networks, such as South-
ern African Centre for Infectious Disease Surveillance in
Africa, the Mekong Basin Disease Surveillance, the As-
sociation of Southeast Asian Nations in Southeast Asia,
and the Middle East Consortium on Infectious Disease
Surveillance in the Middle East. These networks have
built trust and developed formal and informal commu-
nication flows that enable rapid and continuous commu-
nication when outbreaks occur and joint investigations
when outbreaks affect border areas. These sub-regional
networks should be interwoven with WHO regional of-
fices, which would enable a strong and prompt collab-
orative response to pandemics.

Recommendation C.5: By the end of 2017, the World
Health Organization should work with existing for-
mal and informal regional and sub-regional networks
to strengthen linkages and coordination, and thus en-
hance mutual support and trust, sharing of informa-
tion and laboratory resources, and joint outbreak in-
vestigations amongst neighboring countries.

Non-State Actors

Many non-state actors can and do play significant roles

in protecting global health. These actors bring diverse
resources, capabilities, and infrastructure. The WHO
is currently working to fully adopt the Framework for
Engaging with Non-State Actors (FENSA) (WHO,
2015i). FENSA is intended to promote engagement
among the WHO and non-state actors and encourage
non-state actors to use their own activities to protect and
promote public health. Building on FENSA, the WHO
CHEPR should actively engage non-state actors, espe-
cially local and international civil society organizations,
the private sector, and the media.

Local and International CSOs

As noted in Chapter 3, local and international CSOs—
such as community-based, nongovernmental, and faith-
based organizations, as well as academic and research
institutions—have often a valuable grasp of the reali-
ties of the ground and a vital role to play in ensuring
that the perspectives of those directly affected by out-
breaks are heard. Working closely with anthropologists
with long-term knowledge of affected regions or subject
specific knowledge can be a particularly effective way of
not only identifying local and regional challenges to con-
taining outbreaks, but also finding locally acceptable and
practical solutions to complex issues emerging on the
ground. Representatives from civil society could help the
WHO with reporting of cases, adapting and readjusting
approaches during disease outbreaks, realigning priori-
ties, and establishing and disseminating standards, such
as those related to research. Moreover, CSOs should be
encouraged and supported to play advocacy and watch-
dog roles at country and global levels. They have demon-
strated the ability to bring issues of global and national
concern to the forefront, capturing the attention of po-
litical leaders and funders, as exemplified in the case of
HIV/AIDS (UNAIDS, 2012). The WHO should devel-
op protocols and build formal and genuine relationships
with local and international civil society groups so that
both sides know when and how these actors can contrib-
ute most effectively.

Private Sector

'The private sector has traditionally provided funding and
supplies during emergencies, but private companies have
a broad range of other assets, expertise, and capabilities
that can augment the public-sector response. The private
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sector can bring expertise and resources to help with re-
search and development of medical products, transporta-
tion of supplies, educational campaigns, construction of
treatment units, development and deployment of inno-
vative technology and infrastructure to support respons-
es, logistics and supply chain issues, data management,
and financial services (WELF, 2015).

However, private-sector players often do not know
the best ways to help, so their contributions have of-
ten been ad hoc and inconsistent. The WHO CHEPR
should build relationships with private companies to
harness their capabilities in the event of a public health
emergency. The key is to define roles and mechanisms
for coordination. The private sector must be informed of
priorities in order to align its efforts with the UN and the
WHO, other companies, governments, and other non-
state actors. For example, the WHO should engage with
airline and trade industries so that their actions align
with the IHR as much as possible. With such relation-
ships and alignments in place, companies would know
how to contribute effectively and exchange information
smoothly with WHO CHEPR and other actors in the

event of an outbreak.

Media

'The media plays a critical role in communicating to the
public about an outbreak. In order to communicate ef-
fectively—with the goal of promoting safe behaviors and
controlling the spread of the disease—messages must
be unified, accurate, evidence-based, well-framed, and
timely. The most important aspect of good communica-
tion is openness and transparency, which will help gain
the trust of the public. When messages are poor, they can
create or exacerbate mistrust, generate anxiety, and foster
rumors and conspiracies. These outcomes may inadver-
tently encourage behaviors that make a difficult situation
even worse. To prevent this from happening, the WHO
CHEPR should ensure that it has staff with anthropo-
logical, social media, and crisis communication expertise
who can work closely with media agencies.

Recommendation C.6: By the end of 2016, the World
Health Organization and national governments
should enhance means of cooperation with non-state
actors, including local and international civil society
organizations, the private sector, and the media.
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REDESIGNING PROCESSES AND
PROTOCOLS

The WHO should redesign processes and protocols to
reinforce the effectiveness of the IHR. In Chapter 3,
the Commission recommends that the WHO devise a
regular independent, transparent, and objective assess-
ment mechanism to evaluate country performance. In
this section, we go further to recommend mechanisms
that would help ensure that countries report cases and
facilitate appropriate international response. We also
comment on the type of leadership needed to ensure that
such changes are made and sustained.

A High-Priority “Watch List” of Outbreaks

One of the main responsibilities of the WHO CHEPR
should be to ensure that outbreaks are properly detected
and prioritized. Currently, there are some mechanisms
in place that aim to fulfill this function. For instance, at
national focal points (NFPs), health officials are expect-
ed to notify and report potential PHEICs to the WHO
under the IHR decision instrument for notifications,
which member states are required to use. Furthermore,
the WHO Global Alert and Response team® meets each
weekday morning to review incoming reports from of-
ficial and unofficial sources for suspected outbreaks and
unknown diseases and for outbreaks undergoing verifi-
cation and containment. The team then decides on the
actions needed for these reports. If a notification has
been deemed a potential PHEIC, the WHO is expected
to provide NFPs with timely updates through a secure
event information site (EIS) (WHO, 2008). If a notifi-
cation is deemed internationally significant,” the WHO
DG convenes an emergency committee of subject-
matter experts who provide advice and recommend an
evidence-based response. Emergency committees typi-
cally make recommendations about whether to declare
a PHEIC, but the ultimate decision rests with the DG.
Despite these mechanisms, countries are often re-
luctant to report novel infections. A major reason is that

8This team includes WHO Country Offices, WHO Sub-Regional
Response Teams, WHO Regional Offices, the Alert and Response
Operations Centre team in Geneva, and disease specialists (WHO,
2015b).

? This is based on six main criteria: 1) unknown disease; 2) potential
for spread beyond national borders; 3) serious health impact or un-
expectedly high rates of illness or death; 4) potential for interference
with international travel or trade; 5) strength of national capacity to
contain the outbreak; 6) suspected accidental or deliberate release

(WHO, 2015b).
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reporting could be seen as failure in the countries’ sur-
veillance or the wider global alert and response program
(IOM and NRC, 2009). Thus, reporting has implications
for national prestige and reputations. Moreover, news of
a potential PHEIC can sometimes provoke excessive
responses such as travel and trade restrictions, which
can adversely impact a state’s economy. However, the
Commission stresses that it is vital to instill the global
norm of early detection and rapid reporting of potential
PHEICs. Delayed reporting can cause grave conse-
quences, as some outbreaks need immediate attention to
prevent them from becoming epidemics and even pan-
demics. Prompt alerts enable swift, early, and strong re-
sponse, which can save lives and money.

To instill the norm of early reporting and encourage
necessary preparedness activities for potential PHEICs,
the CHEPR should identify and communicate to NFPs
the top priority outbreaks that have the potential to be-
come a threat and need careful monitoring. This “watch
list” should be drawn from the daily reports the CHEPR
receives from official and unofficial sources and should
be prioritized based on a rigorous and transparent risk
assessment. The CHEPR should communicate the pri-
ority watch list through the EIS every day, so that re-
gions and countries could not only see what the CHEPR
is monitoring, but also access information to help them
ascertain the degree to which interventions and resourc-
es should be mobilized. Through this mechanism, alert
and response teams at all levels would be better prepared
and more easily held accountable. For example, if a high-
priority outbreak remained on the list for a while with-
out any response from the affected country, the WHO
CHEPR could step in and facilitate technical support as
necessary. A summary of this priority watch list should
also be made public through the WHO website, perhaps
on a weekly basis. We recognize that publishing lists of
potential PHEICs might trigger overreaction and public
tears. However, if such a list were published every day, it
would quickly become normalized and would destigma-
tize the reporting of outbreaks.

Recommendation C.7: By the end of 2016, the World
Health Organization (WHO) should establish a
mechanism to generate a daily high-priority “watch
list” of outbreaks with potential to become a Public
Health Emergency of International Concern to nor-
malize the process of reporting of outbreaks by coun-
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try and encourage necessary preparedness activities.
The WHO should communicate this list to national
focal points on a daily basis and provide a public sum-
mary on a weekly basis.

Protocols for Holding Governments Publicly
Accountable

Because of the critical consequences of delayed or non-
reporting, the WHO CHEPR should create a mecha-
nism to hold accountable countries that try to suppress
or delay reporting. Countries that share information
quickly should be lauded and supported (for example,
through budgetary assistance from the IME; as discussed
later in this chapter). Countries that are not transparent
and forthcoming in their notifications should be publicly
named. In both instances, the WHO weekly epidemio-
logical report should contain details on how a report was
obtained and appropriate commendations.

Similarly, the CHEPR should create protocols to
dissuade member states and the private sector from im-
plementing unnecessary restrictions on trade and travel.
In past outbreaks, many countries and airline carriers re-
stricted travel, commerce, and trade. Although there are
strong political motivations for harsh measures, the IHR
create binding legal obligations to act in an evidence-
based manner, following the WHO’s recommendations
regarding “additional measures.” Travel restrictions can
be highly counterproductive. When borders close and
commercial flights discontinue, global actors have diffi-
culty providing essential resources to the affected areas,
delaying response efforts and sometimes creating an even
greater humanitarian and health care emergency (Hey-
mann et al., 2015). Further, travel restrictions could drive
affected patients underground, making it challenging to
deliver treatment and potentially allowing the disease to
spread more rapidly in the isolated area—eventually put-
ting surrounding areas at even greater risk. It’s also worth
noting that some borders are difficult to regulate, mean-
ing travel restrictions may not eftectively contain the dis-
ease. Thus, although travel bans offer an illusion of safety,
they also lead to prejudice and stigma around those in
affected areas and delays in robust response efforts.

To prevent travel bans, relevant stakeholders, such
as the International Air Transport Association and the
World Trade Organization, should be engaged prior to
the next outbreak. Strong understanding and commu-
nication of the consequences of travel restrictions, as
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well as cooperation among relevant stakeholders and the
public, is crucial. If travel bans are implemented without
scientific justification, protocols such as publicly disclos-
ing those countries should be established.

Recommendation C.8: By the end of 2016, the World
Health Assembly should agree on new mechanisms for
holding governments publicly accountable for perfor-
mance under the International Health Regulations
and broader global health risk framework, as detailed

in Recommendation B.2, including:

* protocols for avoiding suppression or delays in
data and alerts, and

*  protocols for avoiding unnecessary restrictions on
trade or travel.

Creating a well-resourced CHEPR, establishing the
CFE, and reinforcing coordination and alert mecha-
nisms would enable the WHO to be a more effective
leader in pandemic preparedness and response. However,
the Commission recognizes that strong individual lead-
ership by the DG is also essential. The DG must have
the right personal attributes and must be empowered
by member states to use them. As the next DG election
approaches, member states should carefully consider the
leadership qualities that will enable the WHO to ful-
fill its vital role within the global health risk framework.

These attributes include:

* the ability to reenergize and refocus the organization
around its core priorities, making it simultaneously
more effective and efficient;

* the relationship-building and influencer skills need-
ed to build constructive relationships with other
actors, such as other multilateral agencies and non-
state actors; and

*  the stature and courage to hold their own with other
global leaders, to accept accountability, and to hold
countries accountable.

For their part, member states must give the DG the
resources and support to enable effective global leader-
ship, even when this entails making tough trade-ofts,
standing behind unpopular decisions, and calling indi-
vidual countries to account.

MOBILIZING GLOBAL FINANCIAL
RESOURCES IN RESPONSE TO POTENTIAL
PANDEMICS

When an infectious disease outbreak has the potential
to become an epidemic or pandemic, speed of response
is vital. This means mobilizing financial resources swiftly
to support the overall response strategy. For many coun-
tries, the government’s own contingency resources will
be the primary source of such funds; however, in situa-
tions where challenges overwhelm domestic resource ca-
pabilities, international financing support is needed. The
experience of Ebola demonstrated that mobilizing such
contributions can take time, so it makes sense to have
contingency financing arrangements in place to ensure
a rapid and effective response. Moreover, the availability
of such contingency support arrangements could help
to mitigate incentives to delay or suppress alerts at the
national level. As discussed earlier in this chapter, the
WHO’s CFE represents one source of such emergency
tunding, but at $100 million, it is of quite limited scale.
To mobilize financial resources of greater scale requires
that the World Bank and IMF also have appropriate ar-

rangements.

An Emergency Contingency Fund for Pandemic
Response

The Commission welcomes the World Bank’s creation
of the PEF since, given the nature of pandemics, it is
essential that significant external resourcing can be made
available without delay. Although the governments of
high-income countries and other donors would un-
doubtedly respond again to assist a low-income country,
the Ebola experience illustrates that mobilizing such re-
sources can take considerable time given considerations
such as legislative approval. In our view, the PEF should
be the second source of immediate funding from inter-
national sources, following quickly on the heels of the
WHO’s CFE. Although there is no precise science to
determining the size of the PEF, the figure of $1 billion
seems not unreasonable.

It could be argued that rather than having both a
CFE and PEF there should be only one fund. However,
the Commission believes these two funds serve distinct
and complementary purposes. The CFE is designed to
enable the WHO itself to respond quickly and flexibly
to outbreaks with pandemic potential. This fund is de-
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liberately discretionary to maximize flexibility and speed
of response. It is also constrained to funding the WHO’s
activities. The PEF would be triggered less often and
with less discretion but would deploy far greater funds
to a broad array of accredited responders (including the
WHO). Merging the CFE and the PEF would limit the
DG?’s flexibility and slow disbursement. Extending the
CFE to encompass the greater scale and scope of the
PEF would require the WHO to fund third parties at
a scale it cannot manage. Such funding is already a core
function for the World Bank. Creating a separate entity
would simply add cost and bureaucracy. That said, it is
clearly important that the WHO and the World Bank
work closely together to optimize the deployment of the
CFE and PEF. Indeed, they will also have to coordinate
with other contingency funding arrangements within
the UN system, such as the CERF.

'The need for the PEF to be available quickly after
an outbreak has been identified as having pandemic po-
tential is an important consideration in determining the
appropriate financing mechanism. There are a number of
options.

Option 1: One-off cash contributions or binding contingent
commitments from member states of other donors

'This option has the advantages of immediacy and cer-
tainty. Where cash has been contributed, it will be im-
mediately available. Where a commitment is in the
form of a binding contingent commitment, the World
Bank will be able to raise funds quickly and cost-effec-
tively from the capital markets against that commit-
ment. The disadvantage of this option is that it would
require further support from governments of advanced
economies and donors, some of whom may not be able
to operate on a contingent commitment basis due to
constitutional or other legal constraints (although there
may be scope to devise near legally-binding contingent
commitments, structured so that they can be made
binding extremely rapidly). In principle, this approach
simply brings forward and makes much more efficient
the usual process of calling on advanced economies and
other donors when a crisis occurs. However, the politi-
cal reality of asking governments to contribute or com-
mit substantial sums before a crisis is in sight makes
this option quite challenging.
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Option 2: Insurance

Pandemic insurance is certainly worth pursuing, and
considerable progress has been made in developing this
option. The key will be whether it will prove cost-effec-
tive and practical. To be cost-effective, disaster insur-
ance of this kind typically needs an objective parametric
trigger (e.g., an earthquake, or rainfall below a certain
amount). Discretionary triggers tend to result in much
higher premiums. Given the uncertainties that inevitably
surround the early phases of an infectious disease out-
break, this is somewhat problematic. By the time it is
objectively clear that a pandemic is taking place (e.g., via
a clear impact on mortality data), it may be too late. We
are aware that considerable progress has been made in
defining and agreeing potential triggers, but the test will
be how these work well in practice.

There are three other issues that need to be consid-
ered. Given that life insurers and their reinsurers already
bear mortality risk relating to pandemics and hold capi-
tal against extreme changes in mortality risk, it can be
argued that they should be trying to reduce the extreme
mortality risk in their balance sheets. This would suggest
they should be prepared to pay for a response mechanism
like the PEF that reduces the risk of an outbreak turning
into a pandemic, rather than be paid for it. This is the
logic underpinning the idea discussed in the next chap-
ter on financing research and development. If insurance
regulators were prepared to recognize that financing the
PEF would reduce the mortality risk that insurers face,
then it might be possible to fund the facility much more
cost-effectively. At the very least, these considerations
should be factored into the pricing negotiations.

Additionally, to the extent that insurance premiums
are paid by advanced economies and donors on behalf of
low-income countries, one must consider whether this
is the best use of constrained overseas aid budgets. Pay-
ing such premiums might save the advanced economies
from having to offer support should a pandemic occur,
but would do little to change the reality and the risks for
the country itself. It may be better to spend the money
on helping to rectify gaps in health system capabilities.

On the other hand, a clear benefit of using insurance
for the PEF is that involvement of the private sector
typically drives an intense focus on improving data and
can create powerful incentives to mitigate risk—and may
ultimately catalyze the development of a private market
in pandemic insurance. These dynamics constitute pow-
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erful arguments for pursuing insurance options. Better
data gathering and modeling will certainly contribute
to better preparedness. Creating stronger incentives for
governments to invest in pandemic preparedness is cer-
tainly desirable. However, it should also be noted that
incentives are different with pandemics. For other kinds
of natural disasters, such as earthquakes or drought, af-
flicted countries have to rely on altruism when seeking
external support. There is no powerful externality. When
a potential pandemic occurs, other countries will help
out of self-interest, not just altruism—and this means
there is less incentive to pay for insurance. The challenge
of defining a clear event and the impact of externalities
on incentives suggest we may need to be cautious about
the prospects of developing a private market in pandem-
ic insurance.

Option 3: Pandemic Bonds

Pandemic bonds work almost like pandemic insurance
in reverse, but are addressed to different investors. With
pandemic insurance, one pays a premium and gets a cash
payout if a pandemic occurs. With pandemic bonds, an
investor issues a bond in exchange for cash and extin-
guishes the debt if a pandemic takes place. As with pan-
demic insurance, the challenge is whether it is possible
to identify a trigger that is both objective and early. Ex-
treme mortality bonds, from which pandemic bonds are
derived, are triggered by defined changes in mortality. In
the case of a pandemic, this trigger would be too late for
the purposes of the PEF. As with insurance, for pandem-
ic bonds to be cost-effective as a funding mechanism for
the PEF, it will be necessary to identify triggers that are
simultaneously parametric and early. We understand that
this is precisely what the World Bank and its private-
sector partners have been working together to achieve.

Assessing the Options

Given these considerations, the commission thinks that
Option 1 would be the optimal way to finance the PEF if
economic efficiency were the only consideration. How-
ever, we acknowledge it will be difficult to secure finan-
cial commitments of this magnitude and to overcome
the legal constraints on contingent commitments that
some governments face. We also recognize the broader
benefits of engaging the private sector on data analytics
and incentives. If the pricing of the innovative solutions
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in Options 2 or 3 can be made economically attractive,
then it might be possible to combine these options, using
tunds from Option 1 as the early-release component and
tunds from Options 2 and 3 somewhat later. With such
a combined structure, it would be important to ensure
that the pricing of the insurance and bond components
reflects the fact that they benefit from the existence of
the component of the PEF funded by Option 1.

Recommendation C.9: By the end of 2016, the World
Bank should establish the Pandemic Emergency Fi-
nancing Facility as a rapidly deployable source of funds
to support pandemic response.

Emergency Budgetary Assistance
The WHO CFE and the World Bank PEF are designed

to fund emergency response, rather than offset the eco-
nomic impact of a crisis. The feasibility of developing
financial mechanisms to mitigate broader economic im-
pacts on an afflicted country is often discussed, not least
because concerns about potential economic consequenc-
es can lead governments to delay reporting. However, it
is difficult to see how either the insurance industry or
capital markets could provide cost-effective mechanisms
to achieve this objective, given the potential scale of the
impact, the difficulty of establishing objective early trig-
gers, and the degree of perverse incentives.

Yet it would make sense for the IMF to consider re-
vising eligibility and triggers for the Rapid Credit Facil-
ity (RCF) to ensure it is clear that this facility is available
to provide budgetary assistance for countries reporting
infectious disease outbreaks. The RCF is designed to
provide rapid concessional financial assistance with lim-
ited conditionality to low-income countries facing an ur-
gent balance-of-payments need (IMF, 2015). The RCF
streamlines the IMF’s emergency assistance, provides
significantly higher levels of concessionality, and can be
used flexibly in a wide range of circumstances. While
the RCF could not offset the entire economic impact a
country facing a potential pandemic, it could help ease
the pressure on the government of a low income country
faced with rapidly escalating spending requirements and
plummeting tax revenues. Moreover, this could make
it clear that declaring an outbreak to have epidemic or
pandemic potential might help mitigate the incentives
to delay such a decision.

PREPUBLICATION COPY: UNCORRECTED PROOFS



60 THE NEGLECTED DIMENSION OF GLOBAL SECURITY

In addition, although insurance is unlikely to provide
a complete answer, national governments might want to
encourage critical industries to take out appropriate busi-
ness interruption insurance to mitigate the direct impact
on individual firms and thus on the economy as a whole.
Levels of business interruption insurance coverage in
many countries appear remarkably low (Swiss Re, 2015).

Recommendation C.10: By the end of 2016, the Inter-
national Monetary Fund should ensure that it has the
demonstrable capability to provide budgetary support
to governments raising alerts of outbreaks, perhaps

through its existing Rapid Credit Facility.

CLOSING REMARKS

Strengthening international coordination and capabili-
ties is vital to countering the threat of infectious diseases
on a global scale. The recent Ebola outbreak revealed sig-
nificant shortcomings in the WHO’s operational capac-

ity and leadership, as well as in timely disbursements of
funds and resources. To reinforce international coordi-
nation and capabilities for outbreak preparedness, alert,
and response, the WHO should play a leading role in
the global system by creating a well-resourced center
overseen by a technical governing board and improving
coordination with other global actors, including other
UN agencies, regional networks, civil society organiza-
tions, and the private sector. There is also a need to rede-
sign protocols to incentivize reporting of outbreaks and
encourage necessary preparedness activities. Finally, the
development of contingency support arrangements is es-
sential to ensure that a rapid and effective response is not
hindered by lack of funds. Global actors together must
carry out these critical functions to effectively prepare
and respond to major infectious disease outbreaks. The
next chapter discusses the need to accelerate research and
development to counter the threat of infectious diseases.
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CHAPTER 4 ANNEX

ANNEX 4-1
Essential Functions for Effective Outbreak Preparedness
and Response

Global actors must carry out several essential functions
for effective outbreak preparedness and response (see Ta-
ble 4-2). These functions can be divided into three major

categories.'® The first overarching category encompasses
functions related to the management of externalities
across countries to prevent or mitigate deleterious health
effects that arise from one country and might affect an-
other. This effort requires strong coordination among
stakeholders to ensure timely response to threats that

0These categories were adapted from Frenk and Moon, 2013.

TABLE 4-2 Essential Functions for Outbreak Preparedness and Response at the Global Level

Categories of
essential functions

Management of
externalities across
countries

Production of

Sub-functions

Coordination for preparedness
and response and deployment
of surveillance and information
sharing

Development of international

global public goods standardization, priority and

Mobilization of
global solidarity

rule setting, guidelines regard-
ing best practices, and evalua-
tion of actors and actions

Provision of aid, including de-
velopment financing, techni-
cal cooperation, humanitarian
assistance, and agency for the
dispossessed

Examples specific to outbreak preparedness and response

Coordination and communication within and among stake-

holders for preparedness and response, including:

. National governments

. Regional groups

«  WHO

. UN agencies

. Civil society organizations

. Foundations

*  Multilaterals/bilaterals

. Public-private partnerships and private sector (e.g., for
surveillance, payments, medical products, logistics, distri-
bution, transport, communications)

. OIE/FAO on zoonotic threats, “One Health”

Reinforce system for coordinating response to alerts/out-
breaks (e.g., global outbreak and response network [GOARN],
global health workforce, emergency operations centers, plans
for joint readiness exercises, laboratory networks that meet

a standard of accreditation, equitable distribution of medical
products, etc.)

. Enhance surge capacity (e.g., emergency doctors)

. Declare a PHEIC in a timely manner

Define standards for national core capabilities (not just IHR,
but also incorporating key elements of GHSA), including mea-
surable metrics

Develop guidelines for best practices in reinforcing national
core capabilities

Create system of independent, objective, and transparent
assessment of national core capabilities, including response
plans (akin to GHSA assessment process), so that govern-
ments can be held accountable

Set priorities for R&D of medical products

Establish standards and agreements for R&D issues (e.g., not
nationalizing vaccines during emergencies)

Provide financial support to low-income countries seeking to
enhance national core capabilities

Provide financial and other resource support for failed states

Develop and deploy emergency response funds

SOURCE: Framework adapted from Frenk and Moon, 2013.
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spread across borders. In recent years, the global health
landscape has expanded to include multiple actors rang-
ing from national governments, the UN system, multilat-
eral development banks, public—private partnerships, and
international and local civil society organizations to the
private sector. While these transformations have opened
doors to different and innovative resources, coordination
of these multiple actors has become particularly impor-
tant and challenging in responding to a PHEIC. If ac-
tors and efforts are uncoordinated and unchecked, com-
petition, duplication, and poor quality tend to emerge.

Another overarching category is the production
of global public goods, particularly knowledge-related
goods. In the context of infectious disease outbreaks, ex-
amples include defining and evaluating standards for na-
tional core capabilities and setting priorities for research
and development of medical products, among others.
'This would help global actors work together to achieve
common goals in an efficient and accountable way.

Finally, there is a need to mobilize aid to areas where
national governments are unwilling or unable to pro-
vide protection. For example, when an infectious disease
outbreak occurs in a fragile state, financial and resource
support will be needed. Even outside fragile states, there
may be cases when a country is acutely overwhelmed by
a crisis. In these cases, the deployment of emergency re-
sponse funds and technical cooperation from the inter-
national community may be needed. At present, there
has been conversation about the creation of emergency
response funds at the WHO and the World Bank, but
no mechanisms have been put into place.

It is important to note that for these functions to
perform well, detection, and response, good governance
must be observed. Good governance for global health
is accountable, transparent, responsive, equitable and
inclusive, effective, efficient, and participatory (Gostin,
2014), and should extend from local communities to
multi-national organizations. However, achieving this
ideal can be challenging in the context of infectious dis-
eases because they can evolve into a broader social crises,
drawing in political processes and leaders. These officials
have the ultimate responsibility for ensuring not only
needed health care but also all other services expected
of governments before, during, and after crises. Hence,
governance for global health needs to integrate a broad
array of technical and political inputs. The foundation
should be scientific, but the ultimate accountability lies

in the political domain. A challenge for the design of
systems of governance for global health is to coordinate
these accountability functions in such a way that they
remain distinct, but are also synergistic. A hierarchy of
power and authority needs to be designed such that the
best technical advice effectively and efficiently serves the
operational and political.

ANNEX 4-2
'The WHO’s Strengths and Weaknesses as the Global
Leader in Pandemic Prevention and Control

The WHO’s constitution mandates that it be the global
health leader in disease surveillance, outbreak investiga-
tion, and response.'" In fact, the primary rationale for es-
tablishing the WHO in 1948 was to control cross-bor-
der infectious diseases. To facilitate the management of
PHEICs, the WHO may use legal and technical tools to
set international norms and guidelines for member states
in preventing and responding to potential PHEICs.
For example, the IHR allow the WHO to work with
affected countries in outbreak investigation, assess the
risk, and facilitate timely declaration of the status of the
outbreak. > Additionally, many resolutions developed by

1 'The constitution of the WHO states clearly WHO’s mandate to
play key roles in managing PHEIC:s. See Article 2 for specifics on the
roles and responsibilities defined for WHO.

12 Tn IHR2005, Article 13 notes the following: “(3) At the request of
a State Party, WHO shall collaborate in the response to public health
risks and other events by providing technical guidance and assistance
and by assessing the effectiveness of the control measures in place,
including the mobilization of international teams of experts for on-
site assistance, when necessary. (4) If WHO, in consultation with the
States Parties concerned as provided in Article 12, determines that
a public health emergency of international concern is occurring, it
may offer, in addition to the support indicated in paragraph 3 of this
Article, further assistance to the State Party, including an assessment
of the severity of the international risk and the adequacy of control
measures. Such collaboration may include the offer to mobilize in-
ternational assistance in order to support the national authorities in
conducting and coordinating on-site assessments. When requested
by the State Party, WHO shall provide information supporting such
an offer”(WHO, 2008). Further, in Article 49, it says “(6) The Direc-
tor-General shall communicate to States Parties the determination
and the termination of a public health emergency of international
concern, any health measure taken by the State Party concerned, any
temporary recommendation, and the modification, extension and ter-
mination of such recommendations, together with the views of the
Emergency Committee. The Director-General shall inform convey-
ance operators through States Parties and the relevant international
agencies of such temporary recommendations, including their modi-
fication, extension or termination. The Director- General shall sub-
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TABLE 4-3 Strengths and Challenges of the WHO as the Role of Health Cluster Lead in PHEICs

Strengths

1. The WHO's roles and mandate for PHE-
ICs are clearly identified (by constitution
and IHR)

2. Legal and technical tools (e.g., IHR)

3. The WHO'’s social credibility and ca-
pacity

R&D Blueprint for Infectious Diseases
4. The WHO’s own financial resources,

Challenges

11 The WHO'’s bureaucracy and capacity need to be much improved to
respond to such a huge mandate.

1.2 There are other agencies with competing roles, and the WHO should
collaborate with them

2.1 WHO governing structures are vertical and bureaucratic and have
inadequate capacity to fully implement the legal and technical tools.

3.1 The WHO is facing challenges to recruit and maintain capable staff;
this threatens its social credibility.

3.2 The WHO'’s bureaucratic governance systems limit its collaboration,
mainly with the public sector.

3.3 Health issues become more and more politicized erode trust among
members.

4.2 The assessed contribution is becoming a smaller and smaller propor-
tion of the WHO budget, and thus WHO has less freedom in its spending.
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based on assessed contribution

the WHA, which convenes health ministers from 194
member states, request the WHO to work on PHEICs
as well as capacity building for epidemic and pandemic
response. These requests show the authority and legiti-
macy that the WHO already holds in this area.

Further, the WHO has social credibility as the lead-
ing agency to manage global health issues, especially
epidemics and pandemics. Past successes in controlling
several high-profile infectious diseases, including plague,
smallpox, and malaria, have made the WHO a highly
socially respected organization when it comes to deal-
ing with disease outbreaks. In 1966, the WHO initiated
action to carry out a worldwide smallpox eradication
program. Historically, the program remains one of the
greatest achievements of the WHO. Although the 2009
H1N1 pandemic and recent Ebola outbreak may not be
good success cases for the WHO, it nevertheless contin-
ues its role as global health leader.

'The WHO also has a wide network that allows it to
work closely with various actors on outbreak preparedness
and response. Within its organization, the WHO has an
extensive network of 6 regional and 145 country offices.
The WHO has strong linkages and close collaboration
with agencies responsible for preparedness and response
in member states, as well as access to thousands of best
public health experts around the world. Additionally, the
WHO actively engages with various UN mechanisms,
which are key drivers in humanitarian crises, including

sequently make such information and recommendations available to

the general public” (WHO, 2008).

the UN Office for the Coordination of Humanitarian
Action (OCHA), the UN Executive Committee on Hu-
manitarian Affairs, the Global Humanitarian Platform,
the UN Economic and Social Council, and other ini-
tiatives and entities as relevant to play major roles in
health cluster—related issues. The WHO also engages in
dialogue with all stakeholders involved in humanitarian
assistance and works to keep health high on the political/
humanitarian agenda. Outside the UN framework, the
WHO cooperates with a wide network of humanitarian
partners worldwide, including the Red Cross and Red
Crescent movement, Collaborating Centers, universi-
ties and other academic institutions, NGOs, and senior
public health experts. Other key partners are inter-gov-
ernmental institutions such as the African Union, the
Council of Europe, and the International Organization
of Civil Protection.

Although the WHO must lead the effort in outbreak
preparedness and control, it currently lacks the organiza-
tional capacity to deliver a full emergency public health
mechanism (see Table 4-3). With its bureaucratic and
vertical structures, the WHO cannot perform efficiently.
For example, overall coordination among the headquar-
ters and regional offices is poor (WHO, 2013). The sepa-
ration of humanitarian and outbreak control work has
led to confusion and duplication of activities.

Additionally, the WHO predominantly works with
the ministries of health for each country, and not as
much with other actors. Although it does have channels
to work with civil society organizations and the private
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sector, coordination and engagement could be improved,
especially as the number of actors in the global health
landscape increases. Working with other actors is crucial
to expand the WHO?’s capacity to manage emergencies
and other difhicult and complex health problems. Such
capacity is becoming more important in the past few de-
cades when health issues have been linked to complex
socio-economic and political issues.

Political undercurrents influence global health issues.
This is not surprising, as health has come to be thought
of as tradable commodities (Labonté and Gagnon, 2010;
OECD et al., 2011). However, politicizing the health
discussion in the WHO has gradually eroded the most
important social asset of the organization—that is, trust
among its members. As trust dwindles, it has become
more difficult for the WHO’s networks and member
states to work together to fight potential pandemics.
There is fear that political influences shroud decisions
that are ostensibly based on technical expertise.

Finally, the WHO has had limited freedom in how it
uses resources. Since early 1990s, the WHO has depend-
ed more on voluntary contributions. Voluntary contribu-
tions have become its main source of income, accounting
for 80 percent or more of its expenses, and are earmarked
so that the WHO does not have much control over how
to use the funds (WHO, 2014).

As these challenges reveal, the WHO’s performance
in preparedness and response for PHEICs needs im-
provement. Decisions should be based on rigorous sci-
entific input and shielded from major political interfer-
ences. The WHO also needs to become more nimble
and proactive, breaking down vertical or duplicative
structures and providing robust and flexible operational
capacity. Finally, an accountability mechanism is needed
to evaluate and enhance the WHO’s performance.

ANNEX 4-3
Four Potential Models of Governance for Global Health
Security

'The Commission considered four models of governance
for global health security.”® These models are neither
mutually exclusive nor exhaustive of all possibilities for

13 These models were presented at the Institute of Medicine Work-
shop on Governance for Global Health on September 2, 2015. For
more information, see http://iom.nationalacademies.org/Activities/

PublicHealth/Microbial Threats/2015-SEP-01.aspx

global health governance. All of these models recognize
that business as usual is not an option.

Model A: A Reformed WHO™

This model assumes that the WHO would continue to
have operational responsibility for outbreak preparedness
and response through improvements of existing struc-
tures. Reforms may include distinctly separating tech-
nical departments and those dealing with governance;
limiting the position of DG to a single term; modifying
the structure and staffing requirements of regional and
country offices; and adjusting funding arrangements to
ensure that the WHO can fulfil core functions. These re-
forms rely on the member states to be motivated to push
for fundamental reform.

Model B: WHO Plus”
This model proposes that the WHO would continue

to have operational responsibility for outbreak pre-
paredness and response but would significantly revamp
its organizational and operational capacity to deliver a
complete emergency public health response. To achieve
this, the WHO would create a center for humanitarian
and outbreak management attached to the WHO and
under the authority of the DG that combines strategic,
operational, and tactical capabilities for emergency, hu-
manitarian, and IHR functions. This center would be de-
signed to respond quickly to different kinds of outbreaks
and emergencies. The routine and crisis modes, and the
transition between them, would be governed by the cen-
ter’s director, in consultation with the DG, and guided by
an independent board in such a way as to create trans-
parency and ensure effectiveness. The center would also
strengthen coordination across all three levels of the
WHO as well as with the UN humanitarian system. In
order to support this activity, an increased health security
budget within the WHO, as well as an increased politi-
cal commitment from member states, would be required.

Model C: The Executive Agency Model

In this model, the UN system would create an enabling

14 This model is based on the Chatham House Working Group on
Health Governance’s recommendations for reforming the WHO
(Clift, 2014).

1> This model is based on the Ebola Interim Panel’s proposal (WHO,
2015g).
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environment in which the WHO, potentially through
a center for humanitarian and outbreak management,
takes the lead in the health sector and executes a stra-
tegic operational and tactical role in a health emergency.
This model aims to take advantage of the WHO’s ex-
pertise and legitimacy, while allowing it to tap into the
UN’s higher level of authority for command and control
and political support. This model would be activated only
when a multisectoral global response is required to re-
duce health risk.'® These reforms rely on the WHO to
tormally coordinate with UN programs and funds under
the framework of OCHA and harmonize with NGOs
under the IASC framework.

Model D: A New, Separate Entity Under the UN

'This model assumes that the current mandate on glob-
al health risks contained in the WHO’s constitution is
either unclear or insufficient and that the WHO can-
not or should not deal with global health risks. Rather,
outbreak preparedness and response measures should
be drawn from other UN-system assets and authorities.
In effect, the UN would create an interagency entity for
global health risks, under the UNSG. 'This entity would
encompass capabilities not only from the WHO but also
from the FAO, UNICEEF, the United National Develop-

ment Programme, World Food Programme, and others.

16 For example, in cases when an infectious disease is known and the
national capacities are fragile, or when the disease is unknown and
the national capacities are low, a multisectoral development response
would be required within the UN Development Assistance Frame-
work, with the WHO taking the lead in the health sector. Alterna-
tively, in cases when the infectious disease is unknown and national
capacities are fragile, OCHA would coordinate a multisectoral hu-
manitarian response, with the WHO taking the lead in the health
cluster (NASEM, 2016).

ANNEX 4-4
Models for Reforming the WHO’s Work on Outbreak

Preparedness and Response

Since the Ebola crisis, several initiatives have proposed
different types of models for reforming the WHO’s work
on outbreak preparedness and response. Each initiative
recognizes that the WHO must strengthen its capacity
during outbreaks and that the health emergencies and
outbreak response functions should merge. Additionally,
the initiatives urge better integration of these functions
across all three levels of the WHO, as well as some kind
of oversight mechanism. However, each proposal also
suggests different elements for the operational entity’s
governance and funding structure (see Table 4-4 on page

66).
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TABLE 4-4 A Comparison of WHO Reform Models for Outbreak Preparedness and Response

Initiative

The WHO'’s
Ebola Interim
Assessment
Panel (WHO,
20159)

Harvard
Global Health
Institute

and London
School of Hy-
giene & Tropi-
cal Medicine’s
Independent
Panel on

the Global
Response to
Ebola

The WHO'’s
Advisory
Group on
Reform of
WHO’s Work
in Outbreaks
and Emer-
gencies
(WHO, 2015a)

Center/Program

Center for Health
Emergency Pre-
paredness and
Response, led by
an ED who re-
ports to the DG

Center for Emer-
gency Prepared-
ness and Re-
sponse, led by an
ED who reports
to the DG and
Board of Direc-
tors

Programme for
Outbreaks and
Emergencies
Management, led
by an ED who
reports to the DG

Declaration
of PHEIC

DG

A newly
developed
WHO
Standing
Emergency
Committee,
chaired by
DG

Not speci-
fied, most
likely DG

Role of United
Nations

The UNSG should
consider, when a cri-

sis escalates to a point
where it poses a high-
level global health threat
requiring greater political
and financial engage-
ment, the appointment of
a Special Representative
of the SG or a UN Special
Envoy with a political and
strategic role to provide
greater political and
financial engagement.

Third line of defense

led by OCHA if initial
response does not suc-
ceed and an outbreak
becomes a humanitarian
crisis, threatening not
only public health, but
also political, economic,
and social stability.

Works closely with the
UN to build mechanisms
to enhance surge capac-
ity. In many instances, the
WHO will act as part of a
larger UN Humanitarian
Country Team.

Oversight
Mechanism

An independent
board would guide
the development of
the center and re-
port on its progress
to the WHO Execu-
tive Board, WHA,
and the UN IASC.

A Board of Direc-
tors would oversee
the center. Members
would include broad
representation of
governments from
each WHO region,
scientific exper-
tise, operational
responders from

all sectors, and
funders.

External, indepen-
dent oversight
body to monitor
performance of the
Programme (and
operational plat-
form). May report to
the WHO Executive
Board, WHA, and
UNSG.

Funding

Increased as-
sessed contri-
butions by 5
percent

Protected and
adequately re-
sourced through
a dedicated
revolving fund

Standing Emer-
gency Committee
is funded by as-
sessed contribu-
tions to protect
against undue
donor influence.

Steady-state
financing; will
explore options
to increase al-
locations for the
core budget of
the WHO so the
Programme can
receive predict-
able funding.

NOTES: DG= Director-General; ED= Executive Director; UN = United Nations; UNSG= UN Secretary-General;, WHA=
World Health Assembly; WHO = World Health Organization.
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Accelerating Research and Development to
Counter the Threat of Infectious Diseases

The increasing threat of emerging and reemerging infectious disease outbreaks demands research and
development (RGGD) of effective and fit-for-purpose tools and technologies, such as vaccines, drugs, di-
agnostics, personal protective equipment (PPE), and medical devices. Recent epidemics have highlighted
gaping holes in our ability to rapidly deploy medical products that will not only help identify and contain

outbreaks, but also care and treat those cﬁa‘ed. 1o ensure successful resolution of the next major outbreak

with minimal loss of life, we must have a more robust RE&D strategy.

'The increasing threat of emerging and reemerging infec-
tious disease outbreaks demands research and develop-
ment (R&D) of effective and fit-for-purpose tools and
technologies, such as vaccines, drugs, diagnostics, per-
sonal protective equipment (PPE), and medical devices.
Recent epidemics have highlighted gaping holes in our
ability to rapidly deploy medical products that will not
only help identify and contain outbreaks, but also care
and treat those affected. To ensure successful resolution
of the next major outbreak with minimal loss of life, we
must have a more robust R&D strategy.

This strategy should include, at a minimum, a de-
fined coordinating entity; an investment plan for a com-
prehensive portfolio of medical products; convergence of
regulatory requirements across countries or regions for
testing, approval, and licensure of new products; agree-
ments on access to intellectual property (IP), if any, and
to data and materials, manufacturing capacity, and dis-
tribution channels; and the incorporation of social and
political considerations for the successful adoption of
technologies and best practices at local levels. Experi-
ence has demonstrated that without substantial commu-
nity engagement and anthropological research, effective
technologies may not be readily and swiftly adopted to
curtail spread of disease (Tindana et al., 2007).

A PANDEMIC PRODUCT DEVELOPMENT
COMMITTEEE TO DRIVE THE R&D
STRATEGY

Readiness for infectious disease outbreaks requires ongo-
ing investment in research in myriad disciplines, includ-
ing basic biomedical research to understand the etiol-
ogy of disease, the causative agents, the symptomatology,
clinical research to test for safety and efficacy of potential
new vaccines and drugs, and anthropological research
to identify the contributing social and cultural factors.
Crucially, the development of appropriate PPE, point-
of-care diagnostics, and a portfolio of novel therapeutic
agents, including for antimicrobial resistance (AMR),
and vaccine constructs that can be quickly brought to
scale, must take place before a crisis strikes, rather than
in the midst of an outbreak.

In parallel, population, policy, and implementation
research is needed to understand the population factors,
policies, and delivery systems that work best for scaling
up interventions to improve the delivery of biomedical
interventions (Jamison et al., 2013). In particular, social
research, involving local capacity building where neces-
sary, must be undertaken at vulnerable hotspots to an-
ticipate potential outbreaks, generate vital information
about the causes of infection, and develop a body of work
that can usefully inform the design and implementation
of interventions in future emergencies. It is clear that

69
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such a comprehensive approach will only succeed with
the contributions of multiple parties working toward
common goals.

Pandemic Product Development Committee

In times of global health emergency, the R&D com-
munity—academia, government, industry, and civil so-
ciety—must be galvanized as a cohesive group to swiftly
determine the necessary biomedical interventions. For
example, in the short term, identification and diagnosis
of the pathogen, as well as selection of existing tools to
treat and control the infection and curtail AMR, are crit-
ical. However, it is likely that current technologies will
prove insufficient or ineffective, and, therefore, a massive
effort to find the needed tools must be undertaken (Bal-
asegaram et al., 2015; Jamison et al., 2013). When there
is no pressing emergency, the R&D community has to
continue to develop knowledge and have products ready
for scale-up and distribution. These activities must be co-
ordinated to ensure eftective prioritization, maximize the
possibility of success, reduce redundancy and cost, and
save lives. However, to date, there are only weak coordi-
nating mechanisms to perform these activities, despite
longstanding recognition of this unmet need (CEWG,
2012; CHRD, 1990; CIPIH, 2006). The consequences
of the lack of coordination were exposed again in the
recent Ebola outbreak, causing confusion about how best
to approach and implement response efforts and thereby
contributing to inefficiencies (WHO, 2015¢).

In line with its constitutional mandate to direct and
coordinate international health work, the World Health
Organization (WHO) should galvanize the acceleration
of relevant R&D to counter infectious disease threats by
establishing a high-level, broad-based expert panel, an in-
dependent Pandemic Product Development Committee
(PPDC), which would be accountable to the Technical
Governing Board, or TGB (see Chapter 4 for more on the
TGB). The PPDC would be independent of the WHO,
and take decisions according to the advice and views of its
members, appointed for their technical expertise, not un-
der the direction of the WHO. Such a coordinating entity
would help fill the unmet need by pinpointing existing ca-
pabilities, identifying gaps, and determining priorities for
a concerted global effort to develop, test, manufacture, and
distribute the relevant medical products in cases of emer-

gency.! The PPDC should be focused primarily on diseases

! The WHO is in early stages of developing a new R&D Blueprint

of pandemic or epidemic potential, including coronavirus-
es and influenza viruses, among others. The committee’s
roles and responsibilities should include identifying R&D
priorities to tackle high-risk pathogens? and monitoring
the distribution of funds allocated to the PPDC in line
with these priorities. Additionally, the PPDC would be
charged with drafting the emergency preparedness plan
that outlines R&D roles and responsibilities as part of
the overall response. Specifically, this plan would provide
a clear roadmap for all willing contributors to the effort,
including, but not limited to, identifying existing tech-
nologies and best practices; determining “who does what
when”; selecting and enabling a central emergency point
of contact; establishing and implementing a far-reaching,
trustworthy communications strategy; and maintaining
close contact with on-the-ground responders, govern-
ments, industry, scientists, clinicians, and civil society,
among others. Domain experts from key stakeholder or-
ganizations should be called on to support the many ac-
tivities the PPDC undertakes, but the PPDC would not
be charged with direct management of any specific proj-
ects. The TGB should assess the PPDC performance on
a yearly basis.

'The Commission recognizes that the PPDC must
consider the impact of AMR on preparedness efforts.
As we have seen with human immunodeficiency virus
(HIV), tuberculosis, and other infections, resistance will
eventually develop, creating an added challenge for com-
batting disease and disability. AMR is the by-product of
indiscriminate use of antibiotics in the animal industry
and human medical practice. Indeed, it is a manmade
disaster (IOM, 2010) due to gross misuse of high-quality
drugs as well as widespread use of counterfeit antibiot-
ics in many parts of the world. Thus, although the focus
of the PPDC must be addressing pandemic threats, the
actions it takes can and must be aligned with steps to
address resistance. This synergy will serve patients, com-
munities, and countries well.

with similar aims to capture existing knowledge and good practices,
identify gaps, and create a roadmap for R&D preparedness, but does
not have an entity like the PPDC to take the lead (WHO, 2015a).

2 A panel of scientists and public health experts convened by the
WHO has developed an initial list of disease priorities needing ur-
gent R&D attention, which will form the “backbone” of the new
WHO Blueprint for R&D Preparedness (WHO, 2015d). The list of
priority diseases includes Crimean Congo hemorrhagic fever, Ebola
virus disease, Marburg hemorrhagic fever, Lassa fever, Middle East
respiratory syndrome (MERS) and severe acute respiratory syndrome

(SARS) coronavirus diseases, and Nipah and Rift Valley fever.
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The WHO Director-General should appoint the
chair of the PPDC and, in collaboration with the chair,
appoint the committee members. The chair should be
an R&D expert who is also a member of the TGB and
would help spearhead resource mobilization. Members
should include, at most, 15 internationally recognized
leaders who have expertise in discovery, development,
regulatory review and approval, and manufacturing of
medical products. These experts should be affiliated with
pharmaceutical and biotechnology companies, founda-
tions, academia, research institutions, clinics, and patient
and civil society groups.® The members should serve in
their personal capacity in a process that is transparent
and balanced. In addition, to ensure impartial decision
making, members must disclose any conflicts of interest
or potential conflicts of interest before a decision is made
on the matter involved, and should be prohibited from
voting (other than by offering information) on any deci-
sion in which there is a conflict. Information about the
members, including those that could be determined to
have a potential conflict of interest, should be published
on the WHO website.

Further, a few WHO representatives should par-
ticipate and provide secretariat support for the PPDC.
While the Commission appreciates the complexity of
creating and implementing such a group, the clear ex-
pectation is that the secretariat would have an enabling
role and would be highly sensitive to the importance of
ensuring minimal, albeit adequate, spending on admin-
istrative infrastructure, thus maximizing the amount of
funds devoted to R&D needs. 'These representatives
must have high-level technical expertise and relevant ex-
perience in R&D of medical products and possess expe-
rience derived from tenure in industry, academia, and/or
relevant government agencies.

Recommendation D.1: By the end of 2016, the World
Health Organization should establish an independent
Pandemic Product Development Committee, account-
able to the Technical Governing Board, to galvanize ac-
celeration of R&D, define priorities, and mobilize and
allocate resources.

3 Although the WHO has had difficulties in directly engaging with
non-state actors, such as private-sector companies, the Commission
believes that with the adoption of the Framework for Engaging with
Non-State Actors (FENSA) and Recommendation C.6 (explained
in Chapter 4), the WHO can take genuine steps to engage non-state
actors for this effort.

ACCELERATING R&D BY INVESTING
$1 BILLION PERYEAR

Achieving significant acceleration in R&D related to
pandemic and epidemic diseases requires significant
amounts of new money. Because it is critical to use the
best science to strengthen global defenses against the
threat of potential pandemics, the Commission recom-
mends targeting incremental spending of $1 billion® per
year for at least 15 years. Used synergistically with exist-
ing and new expenditures in the public and private sec-
tors, these funds would provide a strong foundation for
the development and production of an armamentarium
of medical tools, including diagnostics, vaccines, drugs,
equipment, and techniques, to build and sustain R&D
preparedness capacity for rapid response to global infec-
tious disease outbreaks.

The $1 billion figure can be compared to the scale
of a small-medium pharmaceutical company’s R&D
portfolio of promising drugs and vaccines for key target
diseases that are in various stages of development.’ At
this size, when there is an outbreak of a known pathogen,
much of the early research work would have been com-
pleted, and it will then be possible to move some of the
products quickly to clinical testing, regulatory approval,
production, and deployment.

To build better defenses against the threat of pan-
demics, we must step up the pace and scale of R&D on
infectious diseases. It is imperative, therefore, to invest in
a portfolio of platform technologies and facilities, using
public funds where necessary and appropriate and leverag-
ing commercially-driven investment where possible. Giv-
en the accelerating emergence of new pathogens and the
reemergence or geographic spread of previously contained
agents, the program must support simultaneous develop-
ment of multiple platforms. In some cases, it will make
sense to take products through to full commercialization;
in others, where the threat is more distant, it may be op-
timal to pause at a certain point, leaving full development
and licensing until the threat appears more proximate.

It is important to note that the PPDC’s role should
go beyond purely pharmaceutical R&D. The PPDC
should shape and oversee an R&D program that encom-
passes equipment; instruments and tools, such as low-

* All monetary figures in U.S. dollars.
* The $1 billion figure is derived from Commission expertise and does
not include a precise number for each product in the portfolio, as the
number and types of products fluctuate in any given year, making it
unrealistic to make such calculations.
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cost diagnostic kits; surveillance systems; and PPE. The
PPDC should also help streamline the product develop-
ment infrastructure required to enable accelerated clini-
cal trials and approvals, as well as promote innovations to
enhance manufacturing technology and capacity and de-
ployment systems. However, the PPDC would not deliv-
er the products itself—delivery would be carried out by
whomever is allocated the responsibility. The Biomedical
Advanced Research and Development Authority of the
U.S. Department of Health and Human Services, which
has experience managing the advanced procurement and
development of medical countermeasures for pandemic
influenza and other emerging infectious diseases, would
be a valuable source of know-how and best practices for
the PPDC. The recent Ebola crisis revealed many defi-
ciencies in the global product armory, from diagnostics
to vaccines to PPE—and this is for a virus discovered
nearly 40 years ago. Only now are we approaching the
successful development of an effective vaccine.

In a sense, we should take an approach akin to that of
advanced defense organizations, which anticipate future
threats, envision countermeasures, and invest in R&D,
both directly and by galvanizing private industry. For ex-
ample, the U.S. Department of Defense (DOD) spends
$70 billion on R&D (AAS, 2015). Indeed, reflecting its
assessment of future threats to the U.S. population, the
DOD has been one of the larger sources of funding for in-
fectious disease research. Comparison with defense R&D
also helps put the $1 billion figure in perspective. As we
argued in Chapter 2, the global community invests far less
in protecting human lives and livelihoods from the threat
of infectious diseases than it does in countering other
threats, such as wars, terrorism, and financial crises.

By coordinating incremental R&D investments, we
can maximize their impact. We anticipate that the $1
billion would comprise two diftferent components: one
portion would come from stakeholders who delegate de-
cision making on deployment of finances to the PPDC,
the second from other stakeholders who retain control
over the deployment of funds, but work closely with the
PPDC to achieve better coordination. Through collab-
orative shaping and prioritizing of discrete research pro-
grams into an overall R&D strategy, the PPDC would
help ensure focused efforts in areas of maximum impact
across the infectious disease spectrum, not just areas that
happen to be commercially viable or fit existing research
agendas. The optimal balance between the two compo-

nents of funding would be determined in detailed dis-
cussion with potential contributors.

Investments in Three Key Areas

The PPDC, in coordination with other funders, would
aim to deploy the funds in the following three key areas:

1. Development and strengthening of core func-
tions. These are investments in infrastructure and
capabilities needed by all R&D stakeholders, such as
high-throughput screening, formulation technology,
manufacturing capacity, and building strong local re-
search capacity where outbreaks are likely to occur.

2. Targeted expansion or acceleration of ongoing
R&D projects. Recent outbreaks have shown the
need to create and test potential new platforms for
vaccines and novel drugs past Phase 1 (safety) tri-
als and primed for Phase II (efficacy) trials once a
potential emergency is identified. Investment in and
development of platforms already being pursued
by government agencies, industry, and foundations
would allow a nimble, “plug and play” strategy be-
cause process development, chemistry, manufactur-
ing, regulatory controls, and analytics would already
be in place. Likewise, investments in effective sur-
veillance technologies; point-of-care diagnostics;
PPE; medical devices; and population, policy, and
implementation research are also strongly needed.
Again, expansion or strengthening of existing in-
vestments in these areas is paramount.

3. Innovation. Without new scientific knowledge and
the synergistic integration of multiple disciplines,
new product development and disease-prevention
strategies would be impossible. For example, it is
imperative to identify new targets for antibiotic de-
velopment; find ways to potentiate immunological
responses; craft strategies to integrate “omics” into
tool development; develop continuous manufactur-
ing techniques; validate novel clinical trial designs;
integrate information and communication technolo-
gies into strategies that better track the emergence
and diagnosis of global health threats; and discover
new platforms that would have broad applicability
to identify, prevent, and/or treat infectious diseases
with pandemic potential.

Taken together, these three investment areas can produce
technologies that are fit-for-purpose and a comprehen-
sive strategy to address threats nimbly and quickly.
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Sources of Funding

The Commission envisions that the $1 billion for R&D
could be drawn from five potential sources:*

1. Direct contributions from national governments,
foundations, and the private sector, including pri-
vate finance from outside the health care sector
(see potential source number 5). Such investments
have the advantage of leverage and have proven very
successful in creating public—private partnerships
such as GAVI, the Global Health Innovative Tech-
nology Fund, the Global Alliance for Tuberculosis
Drug Development, the Drugs for Neglected Dis-
eases initiative, and the Medicines for Malaria Ven-
ture, among others.

2. From R&D budgets devoted to national security.
'The role of the DOD, such as through the Defense
Advanced Research Project Agency and Defense
Threat Reduction Agency, is a model. More coun-
tries should recognize that infectious diseases rep-
resent significant threats to national security and
deploy resources accordingly.

3. From existing public, philanthropic, and univer-
sity R&D budgets in the health arena, particularly
funds for pandemic threats. When combined, these
can boost the individual investment capacity and
create important synergies. This potential amplifi-
cation would help address the severe constraints on
current budgets.

4. By catalyzing private-sector R&D. Economic
drivers enable R&D for infectious diseases for which
there is strong market demand—these include, for
example, nosocomial infections and yearly flu vac-
cines. However, sustained private investment for
R&D for potential pandemics that may or may not
surface or for which testing and licensure is difficult
is unlikely. Nevertheless, the private sector has dem-
onstrated a willingness to contribute to the global
effort in myriad ways, including through donation
programs, by activating R&D capacity in times of

¢ A detailed roadmap on how the funds are mobilized, coordinated,
sustained, allocated and monitored is beyond the scope of this report
and will be ultimately up to the PPDC to decide on these mecha-
nisms. The commission recognizes the challenges in raising this scale
of funds proposed and achieving the level of coordination envisaged.
However, the commission believes that accelerating R&D in this
arena is of such importance that this is worth trying.

crises, and by providing infrastructure support, hu-
man resources, and direct funding— making them
important contributors to these efforts.

5. Generating new sources of private finance from
outside the health care sector. All sectors of the
economy suffer the consequences of a serious epi-
demic or pandemic. Therefore, all businesses have
a direct interest in supporting tax-funded pub-
lic spending to mitigate this significant threat. For
some types of businesses, there are even more direct
connections. For example, the insurance industry
faces a significant risk, given the potential impact
on mortality; travel and tourism stand to suffer,
given the sector’s acute vulnerability to restrictions
on travel which might be imposed, as well as to vol-
untary infection avoidance behaviors; and, of course,
the meat and poultry trades face the threat of losses
due to disease or mandatory culling in the event of
an outbreak. One specific example of a novel fund-
ing source that could be worth investigating arises
from the fact that life insurers hold capital against
extreme mortality risk scenarios, among which pan-
demics are the most likely events. In principle, firms
offering life insurance products should be able to
reduce their exposure to such risks by funding re-
search, which accelerates the R&D of products that
reduce the likelihood of mass mortality pandemic
events. If regulators were to approve reductions in
reserve requirements faced by such firms due to a
lowered risk of pandemic-related mortality, funding
such research would appear doubly attractive. Such
ideas undoubtedly warrant further exploration.

Recommendation D.2: By the end of 2016, the World
Health Organization should work with global R&D
stakeholders to catalyze the commitment of $1 billion
per year to maintain a portfolio of projects in drugs,
vaccines, diagnostics, personal protective equipment,
and medical devices coordinated by the Pandemic
Product Development Committee.

ENSURING CONSISTENT STANDARDS FOR
RESEARCH DURING CRISES

When a major outbreak occurs, appropriate medical
products may be not fully developed or ready for deploy-
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ment to affected areas. Therefore, there is a strong need
to rapidly develop and evaluate investigational therapies
during outbreaks, to identify those that benefit patients,
and to protect against those that cause harm. To test these
therapies and products, researchers have used a variety of
approaches to conduct studies. Some of these approaches
have led to uninterpretable results and invalid conclu-
sions. Some have also resulted in misunderstandings and
suspicion on the part of participants due to poor engage-
ment with communities. In this section, the Commission
discusses the need for researchers to conduct scientifi-
cally rigorous research studies and to engage locals for
studies conducted in community settings.

Commitment to Scientific Standards

The Commission recognizes the natural tension between
the immediate needs of health care workers in the field
having to treat the sick and the imperative to conduct
trials and studies to ascertain the safety and efficacy of
new medical interventions. Society has an obligation to
provide immediate help to those in need and to protect
health care workers and first responders. But example
after example—including the AIDS pandemic, SARS,
MERS, and the recent Ebola outbreak—also show that
in conducting clinical trials for new vaccines or drugs, so-
ciety must ensure that in all instances, particularly during
health emergencies, these studies are scientifically sound
and justifiable and yield interpretable data and strong,
valid conclusions.

Researchers must conduct trials under rigorous sci-
entific and ethical principles. Randomized controlled
trials (RCTs) offer robust methodology with low prob-
ability of bias or confounding. RCTs also best utilize the
limited number of experimental interventions by obtain-
ing the most valid and reliable results for the benefit of
current and future patients (Kalil, 2015). If data are poor
and controls are weak or nonexistent, information about
how experimental products may be helping or harming
current patients remains unknown, offering no benefit to
future patients and potentially causing harm.

Different and innovative trial designs can be—and
are—employed to allow for interpretable, scientifically
sound results. For vaccines, two examples of such trial
design include the immediate-versus-delayed-vaccina-
tion and “ring” vaccination trials, which were conducted
in Sierra Leone and Guinea, respectively, during the

Ebola outbreak (WHO, 2015b). For therapeutics, the

National Institutes of Health’s (NIH’s) medical coun-
termeasures study contains multiple intervention arms
with just one placebo (i.e., standard-of-care) group. This
“adaptive” design allows trial arms to stop early where
there is demonstrated toxicity or lack of efficacy (Borio
et al., 2015). During public health emergencies, these
adaptive trial designs may help balance the need for sci-
entifically valid information and rapid results. However,
no trial will benefit the public if data and results are not
shared in a timely manner so that they can be reviewed
and validated by external investigators and regulators.
Therefore, regardless of the trial design, data and results
of all trials must be shared promptly and transparently.
To conduct these trials, a strong local clinical trial
infrastructure is paramount. Unfortunately, in many
resource-poor countries, particularly in hotspots for
emerging infectious diseases, trained staft, appropriate
technical support, and adequate physical facilities are
completely lacking—hampering the swift movement of
potentially useful products from Phase 1 or Phase 2 into
Phase 3 trials. Preparedness for trials requires appropriate
physical infrastructure, a trained health care workforce,
established and functional ethics committees, expertise
in social sciences, community mobilization, and sustain-
able basic public health capacity, such as surveillance and
basic laboratories. This takes time and resources. If we
are to be ready for the next outbreak, we need to assess
the current research and public health capacities of vul-
nerable areas and invest in building this infrastructure.
The PPDC could provide guidance on the funding and

delivery mechanisms of such an effort.

Engaging Communities in Research

When researchers design and conduct studies in com-
munity settings, strong local engagement and buy-in is
imperative at every step along the way. Involving local
people, particularly key opinion leaders and scientists, is
of critical importance; in many communities, for exam-
ple, local healers as well as religious and peer leaders are
enormously influential (Awunyo-Akaba, 2015). Open,
bilateral, or multilateral information exchange from the
outset will create trust, promote discussion, help address
local concerns or misperceptions, and ensure that study
participants are treated with utmost respect and consid-
eration.

As researchers seek to enroll participants in studies,
care must be taken to ensure that participants are fully
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informed and educated about all aspects of the protocol.
'This process is not always straightforward (Geissler and
Molyneux, 2011; Parker and Allen, 2013), but it is es-
sential. Informing study participants necessarily requires
proficiency in the local language, regular dialogue with
study participants, meetings with experienced local sci-
entific investigators, and an understanding of the way
in which the political reality shapes participation at the
local level (Sow, 2015). Every effort should be made to
inform local leaders, as well as civil society groups, about
the science of the disease and the rationale underpin-
ning the design of the particular clinical trial. Such an
approach is not only invaluable in itself—it also helps to
mitigate rumors and misunderstanding.

A program run by the Kenya Medical Research In-
stitute-Wellcome Trust Research Programme usefully
illustrates the way in which study participants in inter-
national health research acquire relevant knowledge be-
fore consenting to participation in a trial. This program
engages local community facilitators, health care profes-
sionals, and local people to create consent forms that are
socially and culturally sensitive to local needs (Boga et
al.,2011). By bringing together community stakeholders,
the initiative confronts concerns about research head-on
and incorporates potential solutions into the consent
process. Concerns can range from understanding of con-
trols and placebos to sample storage and use, among oth-
er scientific or process-based issues (Boga et al., 2011).

The emphasis on creating and maintaining open
dialogue between those doing the research and those
participating in the study is critical. Under its Commu-
nication for Development initiative, the United Nations
Children’s Fund (UNICEF) encourages social mobiliza-
tion as an effective approach to informing communities.
'This approach brings together local stakeholders to learn
about particularly relevant issues through open dialogue
(UNICEF, 2015). Opening up a conversation allows re-
searchers to address local anxieties and fears, alter their
messaging accordingly, and ensure that people truly un-
derstand the purpose of the research.

Even if there are effective medical products available
following the conclusion of a study, the products are use-
less if they are received with suspicion, rejected by those
residing in affected areas, and ultimately not adopted for
use. Widespread fear and anxiety, occasionally leading to
violent rejection of mass drug administration for control
of neglected tropical diseases, as in the case of schisto-

somiasis (Hastings, 2016; Muhumuza, 2015; Parker, Al-
len and Hastings, 2008) and lymphatic filariasis (Kisoka
et al., 2015; Parker and Allen, 2012), usefully illustrates
this point. Thus, researchers must establish and maintain
relationships with local individuals to effectively move
a study or product forward. Further, strong communi-
cation must be matched with successful service delivery
to be effective. In order to achieve this, researchers and
product developers must engage local logistics support,
supply chain experts, and those with knowledge of the
specific social contexts in which supplies will be deliv-

ered and dispensed (Hall, 2015).

SECURING OVERARCHING GLOBAL
AGREEMENTS TO EXPEDITE APPROVAL,
MANUFACTURE, AND DISTRIBUTION

Under the coordinating leadership of the PPDC, R&D
stakeholders should pre-negotiate global agreements to
facilitate timely and appropriate implementation and
distribution of a range of tools and infrastructure during
a global infectious disease outbreak. Without agreement
on regulatory approval and review, manufacturing and
distribution mechanisms, indemnification, IP and data
sharing, to name a few, effective medical products may
not reach those in need.’”

Convergence of Regulatory Processes and Regulatory
Science Standards

Regulatory agencies must continue to work toward com-
mon rules, agree on best practices, and establish stan-
dards that will define how products for emergencies are
reviewed and approved. Currently, each country has its
own distinct processes of reviewing and approving the
safety, efficacy, and quality of medical products. Un-
derstanding and navigating the diverse regulatory sys-
tems can be cumbersome and complex, causing delays
in deploying products to patients. A streamlined process
across regulatory systems would lead to important effi-
ciencies.

The problem of discordant regulatory systems was
illustrated during the H1N1 outbreak, when each coun-
try’s national regulatory authority—understandably—
imposed its own regulatory process for approving, autho-

"The Commission recognizes that the following section does not lay
out an exhaustive roadmap of how to achieve these agreements. Such
a roadmap requires extensive discussion and analysis among various
stakeholders and is beyond the scope of this report.
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rizing the importation, and overseeing the distribution
of vaccines. Processes ranged from one-time waivers
of certain rules to detailed requirements for pediatric
subgroup data, regulatory assessments capacity, quality
control preparedness and capacity, and post-marketing
safety surveillance and field assessment of efficacy and
immunogenicity (Halabi, 2015). Additionally, in over
half of the beneficiary countries, prequalification of a
vaccine by the WHO was not sufficient to obtain regula-
tory approval, while in others, albeit relatively few, na-
tional laws stated that products donated by the UN did
not require national registration (WHO, 2010). The dis-
tinct requirements that varied across countries adversely
affected efficacious donation and distribution, as it took
time for manufacturers and other entities to access, un-
derstand, and sift through the information on the coun-
tries’ regulatory processes and negotiate with regulators.

Regulatory convergence does not require nations to
give up their autonomy, but rather helps them come to-
gether quickly to address the following questions: How
can countries divide the tasks associated with a product
review and work together to ensure that prescribing in-
formation is aligned? How can regulators align expec-
tations of what is required in regulatory submissions
for product review and approval? How can they move
towards more common data and evidence standards?
What are the knowledge base and the regulatory tools
necessary for more streamlined oversight?

Some steps have been taken to achieve better regula-
tory convergence. In the most recent Ebola outbreak, reg-
ulators from around the world, including Health Canada,
the United Kingdom’s Medicines and Healthcare Regula-
tory Agency, the U.S. Food and Drug Administration, and
the European Medicines Agency worked together with
local regulators to speed preparation for trials in West Af-
rica (EMA, 2015; WHO, 2015¢). Another example is the
International Coalition of Medical Regulatory Authori-
ties (ICMRA), which is a voluntary, executive-level entity
that provides direction for a range of areas that are com-
mon to many regulatory authorities’ missions (ICMRA,
2015). While ICMRA is still in its nascent stages, it may
be a promising example in regulatory convergence, align-
ment, and standards development.

Pre-Approval of Clinical Trial Designs and Master
Protocols

R&D stakeholders should discuss and agree on the dif-

terent possible designs for clinical trials and protocols
that are scientifically valid and appropriate for emerging
infectious diseases. This would expedite the evaluation
of investigational products during emergencies and allow
therapies shown to be safe and effective to reach patients
more quickly.

Currently, the process of approving clinical trial de-
signs and protocols during an outbreak is not stream-
lined. This was apparent during the recent Ebola out-
break, when researchers worldwide diverged on the types
of clinical trials to undertake and wrote protocols that
took time to be approved in the three affected West Af-
rican countries (WHO, 2015¢).

The process of testing an investigational product
would be more efficient if research clinical designs and
protocols that took account of uncertainty were outlined
and approved prior to emergencies and then adapted to
the specific outbreak. Pre-approved clinical designs have
been used successfully, such as when Médecins Sans
Frontieres assessed the validity of new rapid diagnos-
tic tests during a meningitis outbreak, which reported
no harm to participants and enhanced the ability of re-
searchers to respond in a timely manner (Schopper et
al., 2015). A move toward common protocols (Borio
et al., 2015) and sharing designs and protocols broadly
within the research community would allow researchers
to be ready to test investigational products at the onset
of a crisis. The International Severe Acute Respiratory
and Emerging Infection Consortium, which provides a
platform for researchers to share and download research
protocols and data tools useful in epidemics, could help
facilitate the pre-approval process and sharing of proto-
cols (ISARIC, 2015).

Mechanisms for Managing Intellectual Property and
Sharing of Data and Reagents

Transparent mechanisms for managing IP and shar-
ing of data and materials are needed for efficient R&D
processes during major outbreaks. Withholding valuable
information, including negative results, is a disservice
to the R&D effort; such behavior delays progress in the
fight against the pandemic, wastes time and resources,
and stifles collaboration (Heymann et al., 2015).

An example of a mechanism to streamline activities
is the WHO’s Pandemic Influenza Preparedness Frame-
work, which seeks to improve and strengthen the shar-
ing of influenza viruses with human pandemic potential
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(WHO, 2011). This requires manufacturers to agree on
a standard material transfer agreement that regulates the
terms under which countries agree to donate influenza
samples, the entities authorized to receive and research
them, and the corresponding sharing of resulting vac-
cines and other IP. This framework oversees the shar-
ing of H5N1 and other influenza viruses with human
pandemic potential, but does not apply to non-influenza
biological materials. This type of framework of sharing
specimens could be expanded to other threats.

Likewise, data and other information related to
R&D should be made available in a public domain to
avoid duplicative costs and wasted effort. There are ex-
amples, such as GlaxoSmithKline’s data transparency
model, the Global Alliance for Genomics Data, and
the Biomarkers Consortium, that have made important
strides to ensure that information is promptly available
to the public. In addition, the NIH, the U.S. National
Science Foundation, the Bill and Melinda Gates Foun-
dation, and the Wellcome Trust, among others, have es-
tablished guidelines for data sharing by grantees. These
models should to be expanded to make data sharing and
speedy publication the norm.

Reasonable Protection Against Product Liability
Claims

Stakeholders must agree on the degree to which manu-
facturers should be indemnified against liability claims
during an emergency. Without realistic protection, many
manufacturers will halt the production of medical prod-
ucts, and patients will not receive timely proper care or
treatment.

Experience has shown that manufacturers require
protection. During the HIN1 outbreak, for example,
vaccine manufacturers required that all purchasers or
recipients indemnify them for adverse events resulting
from use of the vaccine, unless the failure was due to
discrete manufacturing specifications (Halabi, 2015). In
other cases, some manufacturers will not authorize the
use of a vaccine for a clinical trial if they are not insured
against legal liabilities or in the absence of clear agree-
ments for protection. Even in situations where a manu-
facturer agrees in principle to donate to the WHO or
other UN agencies to protect from potential liability
claims, it might not do so in certain countries if such
vaccine is not duly licensed (GAO, 2008). Other legal
barriers include those related to preexisting advance

market commitment agreements, which aftect the abil-
ity to enter into additional contracts once a pandemic
has been declared, or those related to approval and reg-
istration procedures with national regulatory authorities

(Halab, 2015).

Identification and Contracting Manufacturing
Platforms and Facilities

The PPDC should establish mechanisms to quickly
identify and contract manufacturing platforms and fa-
cilities before and during a crisis. Such manufacturing
capacity is not widely available, particularly in develop-
ing countries. Only a few areas of the world, such as Aus-
tralia, Europe, Japan, and North America, have plants for
manufacturing influenza vaccine (Halabi, 2015). In fact,
the capacity for vaccine production is severely limited
compared with the number of doses that would be re-
quired for a future pandemic.

Manufacturing takes time, resources, and exper-
tise; different facilities are needed for difterent products.
'Therefore, accurate and detailed information on capabili-
ties and output yields is crucial so that, in the event of
a pandemic, R&D stakeholders will know if and when
they can contribute to scale-up, how to produce the
greatest possible quantity of medical products in a timely
manner, and when and how to scale down safely after
the threat disappears. Demand forecasting and clarifica-
tion of stockpiling plans are also important in ensuring
adequate production of drugs and vaccines. Spare manu-
facturing capacities may be needed to accommodate
mass manufacturing of products, as well as testing inves-
tigational products. For example, GlaxoSmithKline has
plans to share a manufacturing site where the scientific
and pharmaceutical communities can come together to
draw expertise and knowledge from the facility—from
vaccine design through manufacturing.

If adequate manufacturing capacity is unavailable in
an affected country, regional manufacturing and stock-
piles could facilitate production and distribution of
medical products to populations in need. In fact, spe-
cific centralized production facilities in countries with
capable regulatory authorities and a track record for
high-quality standards may be preferable in some areas
for ensuring public health benefit in terms of quality,
timelines, economies of scale, and affordability. These lo-
cations should be determined prior to an emergency. In-
deed, it is reasonable to assume that attempting to build
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manufacturing and distribution infrastructure during an
emergency will not yield best results—far from it. Taking
guidance from national defense—enterprise preparedness
strategies, the PPDC should consider finding ways to
maintain a geographically distributed “warm industrial
base” that is primed for quick scale-up of medical prod-
uct manufacturing, deployment, and delivery where such
products are most needed.

Access and Distribution of Stockpiles of Vaccines, to

Reach Those at Greatest Risk

A global access framework should be developed to en-
sure that the right drug is delivered to the right place
and population at the right time. As noted before, the
sobering truth is that there is limited capacity for pro-
ducing potentially lifesaving vaccines, and not everyone
is able to get needed medical products at the same time
(Yamada, 2009). This requires difficult decisions about
who gets the medical products first.

The ability to pay should not determine where
products are distributed, as in the case of a country that
wishes to stockpile vaccines for its low-risk population.
Rather, those who are at the greatest risk and in immi-
nent danger during a crisis—whether they are frontline
health workers or a vulnerable local population—should
have priority. This means that, in order to ensure equi-
table access and distribution of vaccines to those in need,
countries must refrain from nationalizing their vaccine
manufacturing output. This was illustrated during the
H1NT1 outbreak in 2009, when governments with preex-
isting contracts sought to preserve the capacity of firms
located within their territorial borders to inoculate their
own citizens before giving or selling to other countries
(Fidler, 2010). The rationale, which is understandable,
was that the governments had an obligation to their
citizens before exporting vaccines to other populations.
However, the reality was that these populations were at
very low risk and the prioritization was incongruent with
good public health policy.

To ensure access, a process for stockpiling supplies
of premanufactured material should be developed. In
addition, prices need to be such that the most vulner-
able people, who tend to be the poor, can afford the
medical products. Contributions from high-income
countries to offset the cost of vaccines for countries and
populations who cannot afford to pay for them is criti-
cal, as are tiered pricing schemes, donations, and other

mechanisms that can ensure access to prevention, care,
and treatment.

Recommendation D.3: By the end of 2016, the Pan-
demic Product Development Committee should con-
vene regulatory agencies, industry stakeholders, and
research organizations to:

*  Commit to adopting R&D approaches during cri-
ses that maintain consistently high scientific stan-
dards.

*  Define protocols and practical approaches to en-
gage local scientists and community members in
the conduct of research.

* Agree on ways to expedite medical product ap-
proval, manufacture and distribution, including
convergence of regulatory processes and standards;
pre-approval of clinical trial designs; mechanisms
for intellectual property management, data shar-
ing and product liability; and approaches to vac-
cine manufacture, stockpiling, and distribution.

CLOSING REMARKS

It should be self-evident that scientific research must
play a critical role in the global framework for counter-
ing the threat of infectious diseases. Yet to be able to re-
act promptly to outbreaks with the potential to become
pandemics by deploying new medicines, diagnostic tools,
and instruments at pace, we need more R&D in this are-
na, and we need it to be better coordinated. To achieve
this, the Commission recommends that the WHO es-
tablish a dedicated entity, the PPDC, to define priorities,
mobilize and allocate resources, and oversee progress.
We recommend targeting incremental R&D spending
of $1 billion per year, to be coordinated by the PPDC.
This proposed budget does not include expenditures for
AMR, although it is expected that innovative drugs sup-
ported by the PPDC may help address AMR.The Com-
mission also recommends a number of actions to ensure
that R&D during crises sustains the highest scientific
standards, that communities are effectively engaged in
R&D processes, and that many of the impediments to
swift development, approval, and deployment of new
medical products are tackled in advance.
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Building a Framework for Global Health Security

The world needs a stronger, more resilient framework for global security. The Ebola crisis revealed de-
[ficiencies in almost every aspect of how we defend humankind against the threat of infectious diseases.
Disease surveillance was inadequate, and outbreak alerts were slow. Local health systems were quickly
overwhelmed. Local communities lost trust. The World Health Organization (WHO) was slow to
respond and lacked capabilities and resources. The broader international response took too long and was

poorly coordinated. There were gaps and shortfalls in diagnostics, therapeutics, vaccines, and protective
equipment; there were inadequacies in logistics, communications, and governance. Ultimately, we will

contain Ebola, but at ﬂzr too great a cost in lives, resources, and economic disruption.

'The next potential pandemic may be far more contagious
and far more fatal. So, while the memories of Ebola are
fresh—and we should not forget that the epidemic is not
yet over—we should grasp the opportunity to shore up
our defenses. We must create a global health risk frame-
work capable of protecting human lives and livelihoods
worldwide from the threat of infectious disease. We have
neglected this aspect of global security for far too long.
First, we must recognize the scale of the risk. As
we argued in Chapter 2, infectious diseases represent a
massive threat to human life and economic well-being.
Given the increasing rate of emergence of new infectious
diseases and the increasing inter-connectivity of people
and economic activity, the underlying risks and poten-
tial impact are probably increasing. We need to under-
stand and counter the risks across the whole spectrum
of infectious diseases—from emergence and outbreak to
epidemics and, ultimately, pandemics. Second, we must
acknowledge the degree to which we have neglected this
risk. Compared with other threats to human security or
economic security, such as war, terrorism, or financial cri-
ses, we have devoted far less resources to countering the
threat of potential pandemics. We are underinvested and
underprepared in almost every dimension, from national
capacities and infrastructure to global capabilities and
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coordination to product research and development.

Creating a resilient framework that better protects
humankind will require determined leadership. As we
set out in Chapters 4 and 5, it will require leadership
at the global level to make the WHO much more ef-
fective, to enhance the role of the multilaterals and the
United Nations in this arena, and to mobilize the funds
required to improve the core capacities of poorer coun-
tries and accelerate R&D. As we outlined in Chapter 3,
it will require leadership at the national government level
to build and sustain effective public health infrastructure
and capabilities as core foundation of the overall health
system. If ensuring the security of the public is the first
duty of a government, then protecting against infectious
disease is a security imperative.

Creating this framework will also require money.
We believe the global community should commit to
spend about $4.5 billion® per year to rectify deficiencies
in local health systems, enhance global capabilities and
coordination, and accelerate R&D. This is not a small
sum, but compared with the cost of potential pandem-
ics, and compared with what we spend on other risks,
the investment case is certainly compelling. Moreover,
the framework we propose will yield benefits beyond

! All monetary figures in U.S. dollars.
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countering the threat of infectious diseases. More re-
silient local health systems and a more eftective global
health architecture will also fortify against other pressing
global health challenges, such as antimicrobial resistance
(AMR) and endemic diseases like malaria.

Infectious diseases represent an enormous threat to
humankind. Few other events can kill as many people or
destroy an economy so quickly. We have neglected this
risk. Our ability to identify, prevent, and respond to po-
tential pandemics is full of flaws and weaknesses. Yet this
is a solvable problem. With leadership and a commit-
ment of roughly $4.5 billion per year, we can make the
world much safer.

In this chapter, we gather the threads of the financ-
ing discussion to show how the figure of $4.5 billion is
derived and how it could be sourced. We then close with
a brief discussion of what should happen next.

THE OVERALL FINANCING CHALLENGE

To make the world much safer from the threat of pan-
demics, the global community should commit to invest-
ing roughly $4.5 billion per year in prevention, detection,
and preparedness efforts, including research and devel-
opment. Put differently, for an annual investment of ap-
proximately 65 cents per person, we could substantially
improve our defenses against one of the biggest threats
facing humankind.

To arrive at the figure of $4.5 in required incremen-
tal funding, we aggregated four components:

1. 'The upper end of the World Bank’s 2012 estimated
range of $1.9-$3.4 billion for the cost of upgrading
national pandemic preparedness capabilities (World
Bank, 2012).

2. Our proposed figure of $1 billion per year for in-
fectious disease prevention and response R&D (see
Chapter 5).

3. A5 percent increase in the WHO core assessment
to fund the Center for Health Emergency Prepared-
ness and Response (CHEPR), which would amount
to approximately $25 million per year (see Chapter
4).

4. A stylized funding cost of the WHO’s Contingency
Fund for Emergencies (CFE) of roughly 25-30 per-
cent, which assumes net funding costs of 2 percent
and full drawdown on a non-repayment basis, plus
subsequent replenishment of the fund every 4 years.
For the proposed contingency fund of $100 million,

this amounts to about $25-$30 million per year.?

5. A stylized funding cost of the World Bank’s Pan-
demic Emergency Financing Facility (PEF) of 8-10
percent, based on an effective net funding cost of
2 percent plus annualized deployment costs of 6-8
percent, assuming that PEF loans are made as a mix-
ture of concessionary loans and grants every 4 years;
or, alternatively, that the PEF is funded through
an insurance mechanism with premiums around
this level. For the proposed PEF of $1 billion, this
amounts to about $80-$100 million per year.?

The amount of incremental spending proposed is not
precise, for four principal reasons.

First, we do not have a robust assessment of the gaps
in national core capabilities for infectious disease pre-
vention and detection. The World Bank’s 2012 estimate
of $1.9-$3.4 billion was the result of a very extensive
process of consultation and data gathering around what
would be needed to upgrade low- and middle-income
countries’ capabilities to the level required to be com-
pliant with International Health Regulations (IHR)
(World Bank, 2012). This is obviously quite a wide range,
and it excludes any upgrading that might be required
in more advanced economies, as well as investments in
health systems that extend beyond those strictly required
by the IHR guidelines. It also excludes increases in rel-
evant spending at a national level since 2012, including
the international response to the Ebola epidemic and the
Global Health Security Agenda.

Second, much of the incremental spending on na-
tional health systems relates to capabilities and infra-
structure (such as laboratory networks and surveillance
2 Annualized funding costs for the CFE and PEF were calculated us-
ing the following assumptions. For the CFE, net funding costs were
estimated at 2 percent (calculated as 3 percent minus 1 percent yield
on undeployed funds), and all funds were assumed to be spent in year
4. Thus, over a 4-year cycle, a $100 million contingency fund would
cost 100 x .02 x 4 = $8 million. Further, assuming that the full $100
million is spent over a 4-year cycle, this brings the total to $108 mil-
lion, annualized as $27 million
* For the PEF, net funding costs were again estimated at 2 percent,

and the full amount of the fund ($1 billion) was assumed to be loaned
out every 4 years, for 1 year (i.e., to year 5). Thus, the funding cost over
5 years for the PEF is 1,000 x .02 x 5 = $100 million. Note that this
approach treats money loaned in year 5 as new money, since the first
tranche will be deployed at end of year 4. Additionally, we deduct the
return on investment for the year in which the funds are disbursed,
adding 1,000 x .03 x 1 = $30 million. Finally, we allow for 25-35 per-
cent of the value of the $1 billion fund being written off every time it
is deployed, totalling $250—-$350 million. These inputs give a 5-year
cost of $380—$480 million, annualized to $74-$96 million.
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tools) that are also required to mount an effective re-
sponse to other health issues, such as AMR and endem-
ic diseases like malaria. As a consequence, the World
BanK’s estimate of the cost of upgrading health systems
capabilities effectively double-counts the cost of some
components.

'Third, some elements of the incremental spending
proposed are necessarily subjective, with a large element
of uncertainty in their determination. This is most obvi-
ous with the proposals for incremental expenditure on
the R&D component. We are confident that it makes
sense to spend more than is currently being allotted to
product R&D in the infectious disease arena, and that
the increase in expenditure would have to be substantial
in order to make any meaningful difference. However,
there is clearly no formula that converts a quantum of
incremental investment into specific product outcomes
with certainty. That said, comparison with other pub-
licly-funded R&D efforts suggests that our figure of $1
billion is not unreasonable. For example, global funding
for HIV prevention research was $1.25 billion as of 2014
(RTWG, 2015).

Finally, the cost of the WHO contingency fund and
the World Bank PEF depend on the financing struc-
ture, how often they are utilized (and subsequently re-
plenished), and whether the funds are deployed as loans
or grants. As a result of this uncertainty, we have made
stylized estimates of their annualized costs to enable
us to create an overall aggregate figure for the cost of
these funding facilities. However, when compared with
our proposals for annual spending on health systems
strengthening and R&D, these numbers are relatively
small contributors to the overall cost figure. As a result,
the impact of this uncertainty on the total will be small.

These considerations and caveats notwithstanding,
providing an indicative single overall figure—$4.5 bil-
lion per year—gives a sense of the scale of the financing
challenge. Moreover, this number is grounded in current
best evidence as to the costs of health systems improve-
ment and is comparable to other R&D efforts of com-
parable scale.

There are good reasons to believe that investment to
reduce the global threat posed by pandemics represents
exceptional value for money, when health and economic
returns on investment are considered. Analysis of the re-
sponse to the Ebola outbreak in Sierra Leone highlights
the health gains that come from being able to respond
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more rapidly to infectious disease outbreaks. A recent
study found that international support to Sierra Leone
helped avert over 50,000 cases of Ebola, with the po-
tential to avert a further 12,500 had this support been
mobilized 1 month earlier (Kucharski et al., 2015). Con-
sidering only the benefits to economic growth (rather
than human life), estimates by the World Bank suggest
that investment to strengthen national health systems to
IHR standards would yield a positive return on invest-
ment in all plausible scenarios (World Bank, 2012). Like-
wise, swift deployment of funds to fight an outbreak can
yield extraordinary returns. For example, Nigeria spent
approximately $13 million responding to the Ebola out-
break, and, while Guinea, Sierra Leone, and Liberia each
lost several percentage points of gross domestic product
(GDP) as a result of Ebola, Nigeria suffered minimal
economic losses (World Bank, 2014). A 2 percent reduc-
tion in Nigeria’s 2014 GDP would have translated to an
economic loss of nearly $12 billion.

Set against the scale of the threat to lives and the
global economy, there is a compelling case for invest-
ing the incremental $4.5 billion per year we propose to
prevent, detect, and better prepare to respond to pan-
demics. Even if the investments we recommend were to
reduce our estimate of the expected economic loss from
pandemics of over $60 billion by only 10 percent, which
seems extremely conservative, spending $4.5 billion per
year would reduce expected losses by over $6 billion.
Moreover, as argued earlier, these investments would
also contribute to the achievement of other health goals,
such as countering the threat of AMR and containing
endemic diseases like malaria and tuberculosis.

Set in contrast to what the world spends on other
risks to human lives and livelihoods, the case gets even
stronger. As we pointed out in Chapter 2, the risk is not
that that we will spend too much; the risk is that we will
continue to spend too little—with potentially disastrous
consequences.

In the rest of this section, we briefly summarize the
approach to determining each of these five components
of expenditure and present potential funding options.

Financing Stronger National Core Capabilities

In Chapter 3, we argued that reinforcing core capabilities
and infrastructure at the national level so that countries
are better able to prevent infectious disease outbreaks (or
detect outbreaks and respond before they escalate to the
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level of an epidemic or pandemic) is a top priority. Doing
so will require significant incremental expenditure and is
the largest component of our recommendations.

As explained in Chapter 3, estimating the scale of
the required incremental investment is difficult, since in-
formation about each country’s current status is far from
perfect and benchmark definition is insufficiently precise.
'The best analysis of the costs of reinforcing national ca-
pabilities and infrastructure to achieve IHR compliance
stems from a 2012 World Bank study, People, Patho-
gens and Our Planet. This study concluded that achiev-
ing compliance for low- and middle-income countries
would cost $1.9-$3.4 billion per year.

In considering how to meet this gap, a key require-
ment is sustainability. Health systems resilience is an on-
going commitment, not a one-off effort. Moreover, given
that it is the foundation of health security, spending on
public health infrastructure and capabilities should be
seen as a central component of national security expen-
ditures, an integral part of a government’s fundamental
duty to protect its people. As set out in Chapter 3, we
therefore recommend:

* High-income and upper-middle-income countries
must make achievement of IHR core capabilities a
core part of the government’s expenditure. Civil so-
ciety can hold governments accountable through the
mechanism of independent assessment described
in Chapter 3. Such countries should also establish
emergency contingency funds.

* Lower-middle-income and low-income countries
should determine, in dialogue with multilateral
and bilateral partners, the appropriate balance of
domestic resource mobilization and external sup-
port (which might be directed at helping upgrade
capabilities and infrastructure, contingent on local
governments’ commitments to maintain support
thereafter). The World Bank should work with other
multilaterals and bilateral donors to catalyze and co-
ordinate such support.

*  For fragile and failed states, the UN, World Bank,
and WHO should work together to determine ap-
propriate strategies for sustaining health systems
infrastructure and capabilities to the extent possible.

Across all countries, incremental investment in

health systems should be guided by:

* aclear definition of the core capabilities required (as
set out in section Recommendation B.1);

* rigorous, objective, and transparent assessment of
current performance against these defined capabili-
ties (as envisioned in Recommendation B.2); and

* clear and detailed plans to rectify gaps, including the
costs of upgrading core capabilities and a model for
tulfilling the funding needs (as required by Recom-
mendation B.6).

Funding Stronger Global Coordination, Prepared-
ness, and Response

In Chapter 4, we argued that, in addition to reinforcing
national capabilities and infrastructure, it is necessary to
strengthen regional and global capacities to enable bet-
ter coordination and response. Among other things, we
recommend the formation of the WHO CHEPR and
support the establishment of the WHO CFE and the
World Bank’s PEF. These three elements require the fol-

lowing incremental financing:

+  WHO CHEPR: Although the discussion around
the WHO’s core funding involves considerations be-
yond the remit of this Commission, we recommend
that the CHEPR be financed through an increment
to assessed contribution, rather than via voluntary
contributions, since we see the CHEPR as essential
to the WHO’s fulfilment of a core part of its man-
date. We have not sought to develop an independent
estimate of the incremental funding requirement for
the CHEPR, but have taken as an estimate the 5
percent figure suggested by the Report of the Ebola
Interim Assessment Panel (WHO, 2015a) and con-
sistent with the additional funding for “Prepared-
ness, surveillance and response” in the WHO’s Pro-
posed Programme Budget for 20162017 (WHO,
2015b). This amounts to about $25 million per year.

* WHO CFE: We support the creation of the WHO’s
CFE as a highly flexible, immediately available fund
of $100 million. As outlined in Chapter 4, we believe
the most appropriate way of funding the CFE would
be through one-off initial contributions, assessed pro
rata with the core assessed contributions, in the form
of either actual cash contributions or binding con-
tingent commitments.

*  World Bank PEF: We also support the creation of
the World Bank’s PEF of $1 billion. As with the
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WHO’s CFE, we see binding contingent commit-
ments as being the most cost-eftective way of fund-
ing this facility, although we recognize that such
mechanisms can pose problems for some partner
governments. Innovative insurance and capital mar-
ket solutions could be attractive, if demonstrated to
be economic and practical.

Financing Accelerated Product Research,
Development, and Delivery

In Chapter 5, the Commission recommends targeting
incremental spending of $1 billion per year to reinforce
the global ability to respond to infectious disease threats
through science. The objectives are to enhance our capac-
ity to detect infectious disease outbreaks through better
diagnostics, strengthen our ability to control such out-
breaks through better containment and protection tools,
and accelerate our ability to respond through faster de-
velopment and deployment of vaccines and therapeutics.
'This differs from conventional pharmaceutical R&D, in
a number of ways:

* It includes equipment, instruments, and tools, such
as low-cost diagnostic kits, surveillance systems, pro-
tective equipment, and delivery mechanisms.

* It incorporates investment and innovation in prod-
uct development infrastructure to facilitate acceler-
ated clinical trials and approval processes.

* It encompasses sustainment of flexible manufac-
turing capacity and deployment mechanisms, since
rapid scale-up of vaccine manufacture and quick de-
livery to the field are likely to be critical.

'The figure of $1 billion is indicative rather than pre-
cise. The scope and priorities of the overall program will
have to be defined by the Pandemic Product Research
and Development Committee (PPDC) we describe in
Chapter 5. This will also have to take account of con-
current initiatives, such as the proposed Global Vaccine-
Development Fund and AMR efforts. Yet while the $1
billion figure might be indicative, the need for signifi-
cantly greater spending is definitive. Ebola revealed defi-
ciencies in many aspects of our product armory, includ-
ing diagnostics, protective equipment, therapeutics, and
vaccines—and we have known about Ebola for nearly

40 years.

We anticipate that the $1 billion will comprise a
mixture of pooled funding, from which contributors
will delegate deployment to the PPDC, and coordi-
nated funding, where contributors retain control over
tunds deployment but collaborate through the PPDC to
achieve better coordination. The Commission envisions

that the $1 billion for R&D could be drawn from five

potential sources:

1. Direct contributions from national governments,
toundations, and the private sector;

2. from R&D budgets devoted to national security;

3. from existing public, philanthropic, and university
R&D budgets in the health arena;

4. Dby catalyzing private-sector R&D;

5. by generating new sources of private finance from
outside the health care sector, such as the life insur-
ance, travel, and tourism and meat and poultry trade
sectors. Here, there is scope for exploring innovative
financing solutions.

Conclusion on Financing

The Commission believes that there is a powerful argu-
ment for committing greater resources to counter the
threat of pandemics. For around $4.5 billion per year,
we could make the world much safer. At over $3 bil-
lion, by far the biggest component of this incremen-
tal spending arises from the imperative to upgrade the
public health infrastructure and capabilities of national
health systems. We are convinced that greater invest-
ment in prevention, identification, and preparedness of-
ters compelling returns. Most of this funding should de-
rive from local domestic resources, both because health
security should be a key priority for any government
and because this will ensure long-term sustainability.
However, low- and lower-middle-income countries,
as well as failed and fragile states, will require inter-
national support fill the gaps in required infrastructure
and capabilities. The second largest component of the
$4.5 billion is the proposed incremental $1 billion for
product R&D. To have stronger weapons with which
to fight new or remerging infectious diseases, we need
to step up the pace of R&D, and do so in a coordinated
manner. Finally, there is the need to reinforce and refocus
the WHO, so that it can play a more effective leadership
role, and to ensure that the WHO and the World Bank
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are ready and able to deploy funds quickly when a crisis
occurs.

REVERSING NEGLECT: THE CHALLENGE
OF ACTION

Pandemics represent too big a threat to ignore. Yet the
world has largely done so. Taking a hard look at what
we have actually achieved in terms of prevention, pre-
paredness, and response, it is hard to escape the conclu-
sion that we have neglected this aspect of global security.
'The time has come to reverse this. Doing so will require
determined leadership, funding, and collaboration. We
must seize this opportunity to make the world safer.

Yet we know that political commitment to devoting
resources to such a task will wane as memories of the
last infectious disease crisis fade. This is why we believe
global leaders should commit now to commissioning an
independent report 2 years from now, and again 3 years
later. This is how we can be held accountable for what we
deliver and what we let slip.

The actions we recommend are achievable. The
funding we envision remains a fraction of what is spent
on other risks. A much stronger, more resilient global
framework to combat the threat of infectious disease is
within our reach. The challenge is whether we have the
leadership to make it happen.
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Appendix A
Public Session Agenda

July 29,2015
'The National Academy of Sciences Building

2101 Constitution Avenue, Lecture Room

Wiashington, DC

Objectives:

*  The International Oversight Group will present the Statement of Task to the Commission and make any
clarifications if needed.

*  The expert panel will address issues of governance, finance, resilient health systems, and medical products
research and development when responding to infectious disease outbreaks of international concern at the
global, regional, national, and local levels. The Commission will consider the different perspectives pre-
sented as they develop the approach for this study.

9:00-9:05 a.m. Opening Remarks
Peter Sands, Commission Chair

9:05-10:00 Background of the Initiative
Victor Dzau, President, National Academy of Medicine;
Chair, International Oversight Group (I0G)

Reflections from IOG Members

Hugh Chang, Director, Strategy, Planning & Management for Global Development,
Gates Foundation [by video-teleconference]

Shigeru Omi, President, Japan Community Health Care Organization [by phone]
Tun Chorh Chuan, President, National University of Singapore; IOG member

[will join at 10:30 am by phone]

Charge to the Commission
Judith Rodin, President of The Rockefeller Foundation; Vice-Chair of the IOG

Q.and A from Commission
10:00-10:40 Landscape of Other Global Initiatives

Ramesh Rajasingham, United Nations High Level Panel on Global Response
to Health Crises

89
PREPUBLICATION COPY: UNCORRECTED PROOFS



90

10:40-10:50

10:50 a.m.~1:00 p.m.

10:50

11:00

11:15

11:30

11:45

12:00 pm

THE NEGLECTED DIMENSION OF GLOBAL SECURITY

Barbara Stocking [by video-teleconference] and I/ona Kickbusch,
Independent Panel to Assess World Health Organization’s (WHO) Response to Ebola

Q.and A from Commission
Break

Panel: Lessons Learned on Issues of Governance, Finance, Resilient

Health Systems, and Medical Product Research and Development

on the Preparedness and Response to Infectious Disease Outbreaks

of International Concern

'This panel will inform the commission about key challenges and lessons learned for the pre-

paredness and response to infectious disease outbreaks of international concern. Specifically,

the panelists will respond the following questions:

*  What were the key issues on governance, finance, resilient health systems, and medical
products research and development that were the most challenging to overcome for
your organization/country/community when responding to an infectious disease out-
break of international concern?

*  Are there any key lessons learned from past outbreaks or health emergencies that you
have been able to implement in your response and that have improved the control of
epidemics?

*  What are the most important aspects or evidence that this commission should consider
throughout the course of the study?

Introduction to the Panel
Patrick Kelley, Director, Board on Global Health, National Academies of Sciences,
Engineering, and Medicine

'The United Nations Response
Dawid Nabarro, United Nations Special Envoy on Ebola [video presentation]

The World Health Organization’s Role
Christopher Dye, WHO Team Lead for Epidemiology and Information Management
in the Ebola Response

Preparedness and Response at the Regional Level
Ron St. John, Consultant, WHO MERS Incident Manager

The National Government’s Capacity to Detect and Respond to a
Public Health Emergency of International Concern
Stephen Gaojia, Head of the Ebola Emergency Operations Centre, Sierra Leone

Role of Communities—Achieving real community understanding and ownership of
the response
Juliet Bedford, Anthrologica
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12:15 The Role of the Private Sector—The World Economic Forum report “Managing the Risk
and Impact of Future Epidemics: Options for Public-Private Cooperation”
Trish Stroman, The Boston Consulting Group

12:30 pm Q. and A from Commission & IOG members

1:00 pm Adjournment of Public Session
Peter Sands, Commission Chair
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8:30-8:50 am

8:50-9:10

9:10-10:30

10:30-11:00

Appendix B
Workshop Agendas

HEALTH SYSTEMS WORKSHOP

August 5-7,2015
La Palm Royal Beach Hotel
Accra, Ghana

Wednesday, August 5,2015 (Day 1)

Welcome

Michael Myers, Managing Director, The Rockefeller Foundation; Co-Chair, Workshop
Planning Committee

Francis Omaswa, Executive Director of the African Centre for Global Health and Social
Transformation; Co-Chair, Workshop Planning Committee

Opening Remarks
Aba Bentil Andam, Vice President, Ghana Academy of Arts and Sciences Representative

Overview of the National Academy of Medicine’s
Global Health Risk Framework Initiative
Patrick Kelley, Director, Board on Global Health, Institute of Medicine, USA

Session I: Opening Plenary: Lessons from a Historical Perspective
Session Moderator: Gabriel Leung, Dean, Li Ka Shing Faculty of Medicine,

'The University of Hong Kong; Workshop Planning Committee

Case Study Panel Presentation

Rob Fowler, Physician, University of Toronto, Canada

Jane Ruth Aceng, Director General of Health Services, Ministry of Health, Kampala,
Uganda

Trish M. Perl, Division of Infectious Diseases, Department of Medicine, Johns Hopkins
University, USA

Break
Session I1I: Building Health Systems Resilience

Session Moderator: Francis Omaswa
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11:00-11:45

11:45 am-12:30 pm

12:30-1:30

1:30-3:30

3:30—4:00

4:00—4:45

THE NEGLECTED DIMENSION OF GLOBAL SECURITY

Building Sustainable Health Resilience: A Systems Approach
Michael Myers

Discussion with Attendees and Case Study Panelists
Lunch

Session I11: Focus Area Discussions
Breakout Discussions by Focus Area

Focus Area 1: Disease Surveillance Systems

Facilitators: David Fitter, Epidemiologist, Emergency Response and Recovery Branch,
U.S. Centers for Disease Control and Prevention

Oyewale Tomori, President, Nigeria Academy of Sciences; Workshop Planning Committee

Focus Area 2: Local and Regional Workforce Capacity
Facilitator: Stella Anyangwe, Honorary Professor in Epidemiology at the School of Health
Systems and Public Health at the University of Pretoria

Patrick M. Nguku, African Field Epidemiology Network, Nigeria Field Epidemi-
ology and Laboratory Training Program

Abdulsalami Nasidi, Director General, Nigerian Centre for Disease Control

Jim Campbell, Director, Health Workforce, WHO Executive Director, Global
Health Workforce Alliance

Focus Area 3: Health Care and Public Health Integration
Facilitator: P Gregg Greenough, Research Director, Harvard Humanitarian Initiative, Har-

vard School of Public Health

Koku Awoonor-Williams, Regional Director of Health Service for the Upper East
Region of Ghana

Focus Area 4: Community Engagement
Facilitator: Ben Adeiza Adinoyi, Africa Zone Health and Care Coordinator, International
Federation of Red Cross and Red Crescent Societies; Workshop Planning Committee

Mosoka Fallah, Co-Principal Investigator: Ebola Natural History Study; US-Libe-
rian Research Partnership/NIAID, Liberia

Janet Nakuti, Senior Program Officer, Monitoring and Documentation, Raising
Voices, Kampala Uganda

Break

Session IV: Plenary: Report Out
Session Moderator: Michael Myers

Report Out by Facilitators

PREPUBLICATION COPY: UNCORRECTED PROOFS



APPENDIX B

4:45-5:30

5:30

5:30-7:00

8:30—8:45 am

95

Large Group Discussion
Adjourn

Reception

Thursday, August 6, 2015 (Day 2)

Welcome
Michael Myers

Francis Omaswa

Opening Remarks
Delanyo Dovlo, Director, Health Systems and Services Cluster, WHO Africa Regional
Office

Session V: Cross Sector Engagement in Building Systems to Support Health
Session Moderator: Ann Marie Kimball, Associate Fellow, Royal Institute of Foreign Affairs, Chatham House;

8:45-10:15

10:15-10:45
10:45-11:45

11:45 am-12:45 pm

Workshop Planning Committee
Panel Discussion: Cross Sector Engagement

Public Health
Peter Lamptey, Distinguished Scientist and President Emeritus, FHI360

Mental Health
Inge Petersen, Professor of Psychology, University of KwaZulu-Natal, South Africa

Health Care
Kumanan Rasanathan, Senior Health Specialist, UNICEF

Business/Private Sector
Graham Dawvidson, Managing Director, Simandou Project, Guinea, Rio Tinto

Nana Yaa Afriyie Ofori-Koree, Foundation and Sustainability Manager, Vodafone Ghana

Foundation

NGO/Civil Society
Saran Kaba Jones, Founder and Executive Director, FACE Africa, Liberia

Break

Discussion with Attendees: Reaction to Panel Discussion

Lunch
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12:45-3:15

3:15-3:30

3:30-4:30

4:30-5:15

5:15

9:00-9:15

THE NEGLECTED DIMENSION OF GLOBAL SECURITY

Session VI: Focus Area Discussions
Breakout Discussions by Focus Area

Focus Area 1: Health Information Systems
Facilitator: Paul Biondich, Research Scientist, Regenstrief Institute, Inc.

Kate Wilson, Director of Digital Health Solutions, PATH, USA

Focus Area 2: Incorporating Global Reserve Teams on the Ground
Facilitator: Jim Campbell

Ian Norton, Foreign Medical Teams Working Group, WHO, Australia
Lewis Rubinson, Director, Critical Care Resuscitation Unit, University of Mary-

land, USA

Focus Area 3: Health Care Delivery and Supply Chain
Facilitator: David Sarley, Senior Program Officer, Bill and Melinda Gates Foundation

Lloyd Matowe, Director, Pharmaceutical Systems Africa
Raj Panjabi, CEO of Liberian NGO Last Mile Health

Focus Area 4: Leadership and Management

Facilitator: Dan Hanfling, Contributing Scholar, University of Pittsburgh Medical Center,
USA

Ali Ardalan, Associate Professor and Chair, Disaster and Emergency Health
Academy, Tehran University of Medical Sciences, Iran

Break

Session VII: Plenary: Report Out

Session Moderator: Francis Omaswa
Report Out by Facilitators
Large Group Discussion
Adjourn

Friday, August 7,2015 (Day 3)

Welcome

Michael Myers

Francis Omaswa

Session VIII: Synthesizing Components to Build Resilient Health Systems

Session Moderators: Michael Myers
Francis Omaswa
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9:15-9:45

9:45-10:15
10:15-10:30

10:30-11:30

11:30 am—-12:00 pm

12:00

12:15

97

Building Integrated, Sustainable, and Resilient Health Systems—Reflections from the
Workshop Planning Committee

Planning Committee Panelists

Dawid Fitter

Ann-Marie Kimball

Ben Adeiza Adinoyi

Aba Bentil Andam

Discussion with Attendees
Break

Building Integrated, Sustainable, and Resilient Health Systems—A Reaction Panel

Peter Lamptey

Raphael Frankfurter, Executive Director, Wellbody Alliance

Delanyo Dovlo

Daniel Lopez-Acuia, Former Director for Recovery and Transition, Cluster of Health Ac-
tion in Crisis, World Health Organization

Marie Claire Tthecola, Nurse, Donka Hospital, Conakry, Guinea (Translation by Pascale
Krumm, Health Communications Office, U.S. Centers for Disease Control and Preven-
tion)

Wrap Up and Discussion with Attendees

Closing Remarks
Patrick Kelley
Michael Myers

Francis Omaswa

Workshop Adjourned

RESEARCH AND DEVELOPMENT OF MEDICAL PRODUCTS WORKSHOP

8:40 am

August 19-21, 2015
Cheung Kung Hai Conference Centre
Hong Kong

Wednesday, August 19, 2015 (Day 1)
Welcome

Gabriel Leung, Li Ka Shing Faculty of Medicine, University of Hong Kong
Victor Dzau, National Academy of Medicine
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Keynote Lecture

Margaret Chan, WHO

Session I: Incentives and Development Models
Moderator: Tachi Yamada, Frazier Life Sciences
Objectives:

*  Review existing incentives, business models and partnership approaches that support the research and
development of medical products for emerging infectious diseases.

* Identify shortcomings in existing regulatory and financial incentives, and highlight promising ideas for im-
provements that can help advance the development of medical products for emerging infectious diseases.

*  Discuss challenges to building and sustaining more effective business models and public private partner-
ships; explore promising approaches and identify key attributes of a well working collaborative approach.

9:30 Segment A: Existing and Promising Incentives

Keynote Lecture

BT Slingsby, Global Health Innovative Technologies Fund

Panel Discussion

Lynn Marks, GlaxoSmithKline

Rajeev Venkayya, Takeda Pharmaceuticals
Kevin Outterson, Boston University

10:50 Break
11:00 Segment B: Sustainable and Effective Business Models and Public Private Partnerships

Keynote Lectures
Dawid Reddy, Medicines for Malaria Venture
Krishna Ella, Bharat Biotech International Limited

Panel Discussion

Mel Spigelman, TB Alliance

Graeme Bilbe, DNDi

Peter Dull, Bill & Melinda Gates Foundation

12:30 pm Lunch

Session 2: Science and Regulatory Convergence and Capacity
Moderator: Maria Freire, Foundation for the National Institutes of Health

Objectives:
*  Review and characterize the needs and gaps in current scientific tools, technologies, and capacities to de-
velop and evaluate products.
»  Highlight promising common platforms to enable nimble and rapid development and evaluation of prod-
ucts.
*  Discuss whether and how discordant regulatory specifications hinder efficient development and evaluation
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1:30

3:00

4:20

4:30

6:00

of medical products, and possible approaches for convergence.

Characterize the critical needs of country regulatory authorities in times of public health emergency and
discuss potential strategies regulators and international organizations can take to help address these needs.
Discuss potential strategies for encouraging the sharing of knowledge, clinical, and clinical trial data to
speed clinical assessment of investigational products for emerging infectious disease.

Segment A: State of the Science

Keynote Lectures
Michael Pfleiderer, Paul-Ehrlich-Institut, Federal Institute for Vaccines and Biomedicines
Trevor Mundel, Bill & Melinda Gates Foundation

Panel Discussion

Margaret Hamburg, National Academy of Medicine
Rudi Pauwels, BioCartis NV

Charles Goldstein, BD

Adel Mahmoud, Princeton University

Craig E. Colton, 3M Personal Safety Division

Segment B: Sharing of Data and Reagents, Intellectual Property and Liability

Keynote Lecture

Anthony So, Duke University

Panel Discussion

Michelle Mulder, South African Medical Research Council
Lynn Marks, GlaxoSmithKline

Reid Adler, Practical Innovation Strategy

Break

Segment C: Global Regulatory Convergence and Capacity
Keynote Lectures

Margaret Hamburg,

Hans-Georg Eichler, European Medicines Agency

Panel Discussion

Raymond Chua, Singapore Health Sciences Authority

Mike Ward, WHO

Adjourn
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Thursday, August 20, 2015 (Day 2)
Session 3: Clinical Assessment
Moderator: Maria Freire
Objectives:

*  Examine barriers to the clinical assessment of the safety and efficacy of investigational medical products in
communities experiencing a public health emergency from an emerging infectious disease.

Discuss a framework for determining when investigational products should be subjected to controlled
clinical assessment and when they should be used more broadly under other mechanisms.

*  Describe responsible and adaptive clinical trial designs that could be developed for use in times of public
health emergencies and discuss ethical considerations associated with the possible options.

*  Consider ethical and methodological standards that may be used to determine optimal trial designs for as-
sessing the readiness of investigational medical products prior to broader deployment during public health
emergency.

*  Highlight strategies for engaging communities during times of public health emergency to determine how
and when to undertake controlled clinical assessment and, where trials are used, to facilitate rapid and fair
enrollment in trials for investigational products.

9:00 am Segment A: Ethical Principles and Methodological Framework for Clinical Trial
Designs
Keynote Lectures
Andre Kalil, University of Nebraska Medical Center
Fred Binka, University of Health and Allied Sciences, Ghana
Panel Discussion
Luciana Borio, U.S. FDA (via video conference)
Paul Stoffels, Johnson & Johnson
Mike Levine, University of Maryland School of Medicine
Peter Kilmarx, Fogarty International Center, NIH
Rob Califf; U.S. FDA (via video conference)
11:00 Break
11:10 Segment B: Practical Considerations and Community Engagement
Keynote Lecture
Samba Sow, Center for Vaccine Development, Mali
Panel Discussion
Joan Awunyo-Akaba, Future Generations International, Ghana
Beth Bell, U.S. CDC
Fred Binka
12:30 pm Lunch

Session 4: Manufacturing, Stockpiling and Deployment
Moderator: Tachi Yamada
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Objectives:

1:30

2:50

3:00

4:00

Characterize the needs and gaps in current manufacturing, stockpiling, and supply chain mechanisms for
medical product development and deployment during public health emergencies.

Highlight promising approaches for delivery and deployment of products that are manufactured outside of
an affected region during public health emergencies.

Discuss the ethical considerations of different manufacturing approaches and deployment capabilities.

Segment A: Manufacturing and Stockpiling

Keynote Lecture
Rajeev Venkayya, Takeda Pharmaceuticals

Discussion Panel

Krishna Ella, Bharat Biotech International Limited
Shanelle Hall, UNICEF

Break

Segment B: Supply Chain Mechanisms and Deployment

Keynote Lecture
Dawid Ripin, Clinton Health Access Initiative (CHAI)

Discussion Panel
Shanelle Hall
Rajeev Venkayya

Adjourn

Friday, August 21,2015 (Day 3)

Session 5: Top Priorities for Facilitating Medical Product Research and Development
Moderators: Maria Freire
Tachi Yamada

Objectives:

Examine the ethical and practical considerations for setting priorities to facilitate medical product re-
search, development, and availability.

Discuss potential strategies for developing a structure and process to select priorities for medical product
research, development, and availability.

Discuss potential strategies for encouraging collaboration and information sharing among private compa-
nies to speed research and development for top priorities.

Explore how to align regulatory considerations, development milestones, and financing models for desig-
nated top priorities.
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9:00 am

11:20

11:30

8:00—-8:30 am

Objective:

8:30-9:00

9:00-10:30

10:30-10:45

THE NEGLECTED DIMENSION OF GLOBAL SECURITY

Summary Lecture
Tachi Yamada

Panel Discussion

Robin Robinson, BARDA, U.S. HHS (via video conference)
Peter Kilmarx

Paul Stoffels

Glenda Gray, South African Medical Research Council

Closing Remarks
Ceci Mundaca-Shah, National Academies of Science, Engineering, and Medicine

Adjourn

PANDEMIC FINANCING WORKSHOP

August 27-28,2015
'The National Academy of Sciences Building
2101 Constitution Avenue NW
Wiashington DC

Thursday, August 27,2015 (Day 1)
Breakfast available

Session I: Welcome and Overview
To introduce the agenda and give an overview of the workshop’s key themes.

Welcome and Introductions

Prashant Yadav, Vice President & Senior Research Fellow, William Davidson Institute,
University of Michigan

Victor Dzau, President, National Academy of Medicine

International Cooperative Action on Pandemics

Moderator: Olga Jonas, Economic Adviser & Coordinator, Operational Response to Avian
and Pandemic Influenzas, The World Bank

Gordon Woo, Catastrophist, Risk Management Solutions

Jordan Tappero, Director Division of Global Health Protection, US CDC
Eduardo Gonzdlez Pier, Vice Minister Integration and Development, Ministry of
Health, Mexico

Aron Betru, CEO, Financing for Development

Break
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Session II: Marshaling Funding for Preparedness & Response

Objective: To discuss different options for making funding available in low- and middle-income countries during a
pandemic and the circumstances that favor certain options over others.

10:45-11:45

11:45 am-1:15 pm

1:15-2:15

2:15-3:45

3:45-4:00

4:00-5:30

5:30

Pandemic Emergency Funds: The WHO Contingency Fund, the World Bank and IMF
Financing Facilities
Moderator: Peter Sands, Former Group CEO, Standard Chartered PLC

Katherine DeLand, Chief of Staft, Ebola Response, WHO
Chris Lane, Division Chief, Low-Income Countries Strategy, Policy and Review,

IMF
Priya Basu, Manager, Development Finance, The World Bank Group

Adapting Insurance Products for Pandemic Risk
Moderator: Panos Varangis, Global Lead, Agricultural Finance and Disaster Risk Finance,
Finance and Markets Global Practice, IFC

Lunch

Olivier Mahul, Program Manager, Disaster Risk Financing & Insurance, World
Bank

Nikbhil da Victoria Lobo, Head, Global Partnerships, Americas, Swiss Re

Simon Young, GeoSY Ltd

José A}zgel Villalobos, Senior Insurance Specialist, World Bank

Gunther Kraut, Financial Solutions Life, Munich Re (by video)

Innovative Financing for Preparedness and Response

Moderator: Juan Costain, Lead Financial Specialist, World Bank

Break

Paolo Sison, Director Innovative Finance, Gavi, The Vaccine Alliance
Christopher Egerton-Warburton, Partner, Lion’s Head Global Partners
Lelio Marmora, Executive Director, UNITAID

Adam Bornstein, Specialist Innovative Health Financing, The Global Fund

Session III: Identifying Triggers and Modelling Risk
Objective: To discuss a verifiable trigger for payout and a suitable group to adjudicate triggers, to understand what

models can tell us about pandemic risk

Modelling and Triggers for Payout
Moderator: Prashant Yadav

Nathan Wolfe, CEO, Metabiota

Martin Meltzer, Lead, Health Economics and Modeling Unit, US CDC
Gordon Woo

Nita Madhav, Principal Scientist, Research and Modelling, AIR Worldwide

Adjourn
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All participants and guests are invited to a reception in the Great Hall immediately following the meeting.

6:30 Dinner in NAS Building for speakers, moderators, and invited guests

Friday, August 28,2015 (Day 2)

8:30-9:00 am Breakfast available
9:00-9:15 Welcome and Overview
Prashant Yadav

Session IV: Management and Administration of Funds
Objective: To understand the constraints on donors and discuss how financial tools can be
designed to encourage risk sharing and crowding in; to discuss the administrative burden emergency payments
place recipient country governments.

9:15-10:45 Financing Challenges In-Country
Moderator: Peter Sands

Tendai Biti, Former Minister of Finance, Zimbabwe

Gordon Liu, Yangtze River Scholar, Professor of Economics, National School of
Development, Peking University

Victor Bampoe, Deputy Minister of Health, Ghana

James Kollie, Deputy Minister for Fiscal Affairs, Ministry of Finance and Devel-

opment Planning, Liberia
10:45-11:00 Break

11:00 am—-12:30 pm  Donor Considerations and Crowding-In
Moderator: T7rish Stroman, Partner and Managing Director, BCG

Tore Godal, Special Advisor, Office of the Prime Minister, Norway

Jennifer Adams, Deputy Assistant Administrator, Bureau for Global Health,
USAID

Gargee Ghosh, Director Development Policy and Finance, Bill & Melinda Gates
Foundation

Erin Hoblfelder, Policy Director Global Health, ONE Campaign
12:30-1:30 Lunch

Session V: Financing Preparedness and Giving Incentives
Objective: To explain how financial incentives can be used to encourage preparedness
and health systems development.

1:30-3:00 The Investment Case for Preparedness and the Role of the Private Sector

Moderator: Eduardo Gonzdlez Pier, Vice Minister Integration and Development, Ministry
of Health, Mexico
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3:00-3:15

3:15-4:45

4:45-5:00

5:00

8:00—-8:30 am

8:30-8:40

8:40-8:55

8:55-9:00

9:00-9:30
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Staci Warden, Executive Director Center for Financial Markets, Milken Institute
Trish Stroman

Daniel Hanna, Managing Director, Head of Public Sector and Development Or-
ganisations: Africa, Americas and Europe, Standard Chartered Bank

Dawvid Crush, Manager, IFC

Break

Incentives and Preparedness
Moderator: Milan Brahmbhatt, Senior Fellow, World Resources Institute

Richard Gregory, Senior Policy Advisor, Global Health Security, DfID

Dawid Nabarro, Secretary General’s Special Envoy on Ebola, UN (by video)
George Gao, Deputy Director-General, China CDC

Hans Troedsson, Assistant Director General for General Management, WHO

Closing Remarks

Adjourn

GOVERNANCE FOR GLOBAL HEALTH WORKSHOP
September 1-2, 2015
Wellcome Trust—Gibbs Building
London, United Kingdom

Tuesday, September 1, 2015 (Day 1)
Registration and Continental Breakfast

Welcome

Jeremy Farrar, Director, Wellcome Trust

Dawid Relman, Chair of the Forum on Microbial Threats, Institute of Medicine (IOM);
Professor of Microbiology and Immunology, Stanford University

Overview of the Global Health Risk Framework Initiative

Patrick Kelley, Director, Board on Global Health, Institute of Medicine
Keynote Introduction

David Relman

Keynote Remarks: Governance for Global Health—Engaging Intergovernmental

Organizations to Achieve Collection Action
Keizo Takemi, Member of Japanese Parliament
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Session I: Definition of Governance for Global Health & Lessons Learned from Outbreaks of the Past
Session Moderator: Ximena Aguilera, Director, Center of Epidemiology and Public Health Policies,
Universidad del Desarrollo, Chile

Objectives:
*  Illuminate key elements of “good” governance for global health
*  Examine compliance enhancing mechanisms to drive good governance and implementation of existing
international norms
*  Synthesize lessons learned from recent infectious disease outbreaks and opportunities to strengthen gover-

nance for global health
* Identify ways in which International Health Regulations (IHR) can be modified to achieve its intended
purpose
9:30-10:10 Part 1: Elements of Good Governance for Global Health
Presentations

Dawvid Fidler, Professor of Law, Indiana University
Alejandro Thiermann, President, Terrestirial Animal Health Code Commission, World
Organization for Animal Health (OIE)

10:10-10:30 Discussion

10:30-10:45 Break

10:45-11:45 Part 2: Lessons Learned from Outbreaks of the Past
Case Study Panel

Dawid Heymann, Head/Chair, Public Health England/Chatham House
Harvey Fineberg, President, Moore Foundation
Joanne Liu, President, Médecins Sans Frontiéres

11:45 am—2:45 pm Discussion
12:45-1:30 Lunch

Session II: Challenges in Governance for Global Health for Fragile States

Session Moderator: Oyewale Tomori, President, Nigeria Academy of Sciences

Objectives:
»  Compare and contrast different governance approaches for fragile health systems vs. other areas and iden-
tify where new approaches are relevant
* Identify how to measure and define success of governance for global health for areas with weak political
systems and economies
1:30-2:10 Presentations
Paul Wise, Professor of Pediatrics and Health Policy, Stanford University School of
Medicine; Senior Fellow, Freeman-Spogli Institute for International Studies, Stanford
University
Mark Heywood, Executive Director, Section27 (South Africa)
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2:10-2:40 Discussion

Session I1I: Challenges in Current Design of Global Health Governance
Session Moderator: Margaret A. Hamburg, Former Commissioner, U.S. Food and Drug Administration

Objectives:
*  Highlight ways the WHO and member states can be better equipped to address global outbreaks
*  Discuss recent proposals made to enhance global preparedness and response
 Identify how global security initiatives and frameworks can work together to boost preparedness and

response
2:40-4:30 Presentations
Charles Clift, Senior Consulting Fellow, Center on Global Health Security, Chatham
House
Margaret Chan, Director General, World Health Organization
Colin McIff, Senior Health Attaché, U.S. Mission, Geneva
Dame Barbara Stocking, Murray Edwards College
4:30—4:50 Break
4:50-6:00 Panel Discussion
6:00-6:15 Concluding Remarks
Dawvid Relman
6:15 Adjourn
Wednesday, September 2, 2015 (Day 2)
8:30-8:45 am Registration and Continental Breakfast
8:45-9:00 Opening Remarks
Victor Dzau, President, National Academy of Medicine
9:00-9:15 Summary of Day One

David Relman

Session IV: Models of Governance for Global Health
Moderator: Larry Gostin, University Professor of Global Health Law, Georgetown University

Objectives:
* Illuminate goals of governance systems considering domains from the international, national, regional and
local levels
*  Compare and contrast four potential models of governance for global health, including key features of
organizational structure, funding, legitimacy, authority and accountability
* Identify a broad array of stakeholders and effective methods for integrating and leveraging partner engage-
ments for strong governance for global health
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9:15-10:05

10:05-10:20

10:20-11:10

11:10 am—-12:10 pm
12:10-1:00

1:00

1:00-1:40

1:40-1:50

1:50-2:10

2:10-2:30

2:30-2:50

THE NEGLECTED DIMENSION OF GLOBAL SECURITY

Part 1: Systems for Governance: How Should They Fit Together?

Presentations

Claude de Ville de Goyet, Consultant to UN and Former WHO/PAHO Emergency Pre-
paredness Director

Ron 8t. John, WHO Consultant

Break

Presentations
Ben Anyene, Health Reform Foundation of Nigeria
Rebecca Marmot, Global Partnerships, Unilever

Panel Discussion
Lunch

Part 2: Laying Out Some Governance Options: The Work of Concurrent
Panels and Debate

Insights from Concurrent Initiatives

Peter Piot, London School of Hygiene and Tropical Medicine

Joy Phumaphi, African Leaders Malaria Alliance, Member of UN High-Level Panel on
Global Response to Health Crises

The Debate: Introduction
Moderator: Larry Gostin

Model 1: The WHO Status Quo
Daniel Lopez-Acuria

Model 2:

The WHO with an attached center for humanitarian and outbreak management under
the line authority of the WHO DG and with strategic, operational, and tactical roles. It
combines both strategic and operational missions within the WHO-Geneva culture.

Ilona Kickbusch

Model 3: The Executive Agency Model

The WHO as the host for a center for humanitarian and outbreak management operating
under the authorities of the UN Secretary-General and executing strategic, operational,
and tactical roles. ('This taps the expertise of WHO but draws from a higher level of
authority for command and control and political support). It would insulate the Center
from the WHO culture and the politics of the WHA but derive vast technical benefits.

Yasushi Katsuma
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2:50-3:10 Model 4: The Model of the UN Office for the Coordination of Humanitarian
Assistance
A separate agency.
[discussant TBD]

3:10-4:00 Panel and General Discussion

Moderator: Harvey Fineberg

Featured Reactors

Kenji Shibuya, University of Tokyo

Ann Marie Kimball, Chatham House
4:00-4:15 Break

Session V: Other Considerations in Governance for Global Health
Moderator: Chris Elias, President, Global Development, Bill and Melinda Gates Foundation

Objectives:
*  Synthesize best practices for translating research and lessons learned into actions for governance for global
health
* Identify financing mechanisms that help mobilize and maintain good governance and steer policy direc-
tions
4:15-5:15 Panel Discussion
Tim Evans, Senior Director, Health, Nutrition and Population Global Practice, World
Bank
Jeremy Farrar
Daniel Lopez Acuria
5:15-5:45 Open Discussion
5:45-6:00 Concluding Remarks
Eileen Choffnes, Scholar, Board on Global Health, Institute of Medicine
Ceci Mundaca-Shah, Senior Program Officer, Board on Global Health, Institute of Medicine
David Relman
6:00 Adjourn
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Appendix C
Modeling the Economic Threat of Pandemics

Anas El Turabi and Philip Saynisch
Harvard University

Predicting the likely economic losses associated with fu-
ture pandemic events is challenging. Pandemics are rare
events, and we have relatively few data points to inform
predictive models, with only three observed influenza
pandemics in the 20th century.

We can, however, use the limited data we have to
help us get a sense of the scale of likely losses. We can
start, for example, by estimating how many pandem-
ics we might see this century. We know that the 20th
century saw three pandemics, so it might be reasonable
to assume that there is around a 3 percent chance that
a pandemic might occur in any given year. This means
that, while on average we might get three pandemics
each century, because of random variation, some centu-
ries might get more and some might get fewer. We can
use simulation models to give us a feel for how much the
number of pandemics each century might vary due to
random chance, and doing this gives us the distribution
shown in Figure C-1.!

One important feature of this chart is that, although
we would expect to see three or fewer events the majority
of the time, there is a chance of the world experiencing

! We use simulation to estimate the distribution of expected pan-
demic events per century by running 10,000 simulations of random
draws from a binomial distribution, where the number of events, X
is distributed X~Bin(100,(3/100)). In doing this we are simulating
the losses that might occur in 10,000 centuries and aggregating the
results to show us how likely it is that we see different numbers of
events per century, on average. Our principal modeling assumptions
are that the probability of an event occurring in any year is fixed at 3
percent (derived from the observation of three influenza pandemics
in the 20th century) and that the probability of an event occurring
in any year is independent of whether events occurred in other years
that century.

more. Indeed, the 19th century saw five pandemics of
cholera alone, which, although not directly comparable
to the situation today, gives us a sense that the order of
magnitude predicted by our model is reasonable.

Our model probably represents a conservative esti-
mate of the risk of pandemic events; that is to say, there
are reasons to believe the true risk could be higher. Our
model uses data from the 20th century; however, a key
conclusion of this report is that the risk of pandemic
events is higher than it has been before and without fur-
ther action is likely to continue to rise (see Box C-1).

To estimate the scale of economic losses associated
with future pandemics, we can apply the same strategy of
using what we know about previous pandemics to model
the impact of future pandemics. Previous work has es-
timated the economic loss that occurred as a result of
each of the 20th-century pandemics as 0.7-4.8 percent
of global GDP (McKibben and Sidorenko 2006). We
can use these estimates to develop models of how much
damage might be done to the global economy during fu-
ture pandemics. Again, we use simulation models that
take into account the uncertainty associated with the
number of pandemics that might happen, as well as un-
certainty associated with the damage done by pandemics
when they strike. Using the same approach we used for
modeling the number of events per century, we model
the economic losses of these events throughout a century
and use these estimates to get a distribution of expected
annual losses? (see Figure C-2).

2'This model uses simulation to estimate the distribution of expected
economic losses due to pandemic events per century, which we then
report in annualized form. It achieves this by first simulating for
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BOX C-1
Why Might the Risk of Pandemic Events Be Rising?

Two factors principally affect the number of pandemics that might occur in any period of time. The first is the rate
of emergence of new infections and the second is the chance that these diseases evolve into more serious out-
breaks (transition probabilities); both of these factors have increased in recent years.

I-Tradicaﬁon Endemic \

bi Emerging \Il \

R'If(elfsel —> Infectious —> Outbreak — Epidemic —> Pandemic
Isk oo Disease n___ ~__ ~

The rate of new infectious diseases has been rising over the past century, with over 330 emerging infectious dis-
eases being reported between 1940 and 2004. The principal source of new infectious diseases since 1950 has been
from zoonotic transmission - the crossing over of diseases from animal species to humans (Jones et al. 2008). A
number of factors have contributed to this including greater use of intensive animal farming methods, increased
human and animal densification, and increased population immunodeficiency as a result of HIV/AIDS and malnu-
trition (Jones et al. 2008) . At the same time, these factors combined with Increased levels of migration, trade
and transport, and the challenge of rising levels of antimicrobial resistance have made it easier for new infectious
diseases to evolve through pre-pandemic states. All these trends are likely to continue, and without concerted ef-
fort, the threat raised by pandemic events is likely to rise. At the same time, the economic damage associated with
pandemics continues to be extensive, even when disease case fatality rates are low.

0.20
|

Probability
0.10

0.00
[

0 2 4 6 8 10 12
Expected number of pandemics in 100 years

FIGURE C-1 Distribution of expected number of pandemics in the 21st century.
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FIGURE C-2 Distribution of expected economic losses due to pandemics in the 21st century.

We can see that our model estimates an average loss
to the global economy of more than $60 billion per year—
or more than $6 trillion per century. Again, an important
teature of the distribution of expected economic losses is
that they exhibit a long right tail; that is to say, there is
a nontrivial chance of seeing much more extreme losses.
For example, the model predicts a 10 percent chance that
average losses this century will be more than $120 billion
per year. Indeed, it is because our model accommodates
for the possibility of these rarer but more extreme out-
comes that our estimate of average losses is higher than
the $30 billion calculated by the World Bank.

No model can perfectly predict the economic losses
that will arise from future pandemics, and all models
have their limitations. Our model is dependent on the
validity and accuracy of our input data and the assump-
tions we make about how representative these data are of
the underlying pandemic phenomena (frequency of oc-
currence and impact).’ Although our input data are not
perfect (in that they relate to events stretching back to

each year in a century whether a pandemic occurs (X) by drawing
randomly from a Bernoulli distribution with a probability of 3 per-
cent (X~Bern(0.03)). If an event occurs, the economic losses for that
event are randomly drawn from a normal distribution with mean and
standard deviation derived from the global GDP losses calculated by
McKibben and Sidorenko for 20th century influenza pandemics (7
percent, 3.1 percent and 4.8 percent) applied to a global GDP figure
of $74 trillion U.S. dollars (the International Monetary Fund estimate
for global GDP for 2015). These draws are repeated for each year in
a century to give a total loss for that simulated century. The results of
10,000 such simulations are then aggregated to give the distribution
of expected losses per century, and these results are then divided by
100 to give the annualized expected losses presented above.

3'This includes our parametric assumptions about the underlying dis-
tributions from which the historical data are realized.

1918 that may be of less relevance today), they are the
same figures that a number of authorities, including the
World Bank, have used when estimating the economic
impact of pandemic events (Jonas, 2014). Additionally,
using different input figures derived from those used by
commercial insurers, as well as using different models to
account for the uncertainty of these estimates, has little
effect on the scale of our estimates.* Put more plainly,
the story remains the same, even when we use alternative
input data and different statistical models.

A number of limitations mean that our model prob-
ably underestimates the economic threat of pandemic
disease events. First, our model only estimates the risk
associated with pandemics, and takes no account of the
burden of pre-pandemic events such as outbreaks and
epidemics, which are substantial. Second, our model as-
sumes the risk of pandemic events this century will be
broadly the same as they were in the 20th century; in
reality, however, the risk of pandemic events is probably
greater now and rising (see Box C-1). Finally, our model
only predicts the economic losses associated with the first
year after a pandemic event, while previous research sug-
gests that the economic impact of pandemics probably
extends 3 to 4 years (McKibben and Sidorenko, 2006).

Our estimates might thus be considered conservative.

* We explored alternative parameterizations of the distributions of
economic losses (uniform and beta) using alternative sources for eco-
nomic loss inputs (Jonung and Roeger, 2006) and found that our
expected annualized losses remained in the range of $60-65 billion
U.S. dollars with a similar right-tailed distribution as found in our
main analysis. Using models which explored expected costs over
shorter time horizons than 100 years led to no change in the average
expected loss but greater uncertainty of expected losses, producing
heavier-tailed distributions
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So, given the range of estimates for the economic
losses as a result of pandemic events, which number
should we have in mind when considering the risk posed
to the global economy? In one sense it does not matter.
All of the proposed figures, from $30 billion to more than
$120 billion, represent losses large enough to warrant
concerted action. And, with only one-third of countries
declaring that they have met the standards for infectious
disease control mandated by the International Health
Regulations (Director-General of the World Health
Organization, 2015), it is clear that we have failed to in-
vest properly to address these risks. On the other hand,
there is good reason to believe that our model represents
a conservative estimate of the losses that will occur, so
we may be justified in focusing on the higher numbers.
'The argument for this approach is strengthened when we
consider the asymmetric consequences of over- versus
under-investment in pandemic prevention and response
and the tendency of societies to be risk averse. Govern-
ments, because they are responsible for the protection of
citizens’ welfare, are especially likely to be risk averse to
outcomes with potential to cause catastrophic damage
to the health and prosperity of their nations. For these
reasons, it may be reasonable to consider our estimate of
expected annual losses from the global economy of $60
billion per year a “low” realistic estimate.
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Biographical Sketches

COMMISSION MEMBERS

Peter Sands, M.P.A. (Chair) is a senior fellow at the Mos-
savar-Rahmani Center for Business and Government at
Harvard Kennedy School. He is also lead non-executive
director of the Board of the United Kingdom’s Depart-
ment of Health. Mr. Sands was Group Chief Executive
of Standard Chartered Bank from November 2006 to
June 2015. He joined the Board of Standard Chartered
PLC as Group Finance Director in May 2002. Before
his appointment as Group Chief Executive he was re-
sponsible for Finance, Strategy, Risk and Technology
and Operations. Prior to joining Standard Chartered,
Mr. Sands was a director with worldwide consultants
McKinsey & Company. He had been with McKinsey
since 1988 where he worked extensively in the banking
and technology sectors in a wide range of international
markets. He was elected a partner in 1996 and became a
director in 2000. Prior to joining McKinsey, he worked
for the United Kingdom’s Foreign and Commonwealth
Office. Mr. Sands graduated from Oxford University and
holds a Master’s in Public Administration from Harvard
University, where he was a Harkness Fellow.

Oyewale Tomori, D.V.M., Ph.D. (Vice Chair) is Presi-
dent of the Nigerian Academy of Science and pioneer
Vice-Chancellor of Redeemer’s University, Nigeria.
He is a Fellow of the Academy of Science of Nigeria, a
Fellow of the College of Veterinary Surgeons of Nige-
ria, Fellow of the Royal College of Pathologists of the
United Kingdom, and Fellow of the American Society
of Tropical Medicine and Hygiene. Dr. Tomori received
his D.V.M. from the Ahmadu Bello University in 1971
and his Ph.D. in Virology of the University of Ibadan in
1976.

He became the Head of the Department of Virology

at the University of Ibadan in 1984, leading research ef-
forts that focused on field and laboratory investigations
of viral infections in Nigeria. Dr. Tomori’s research in-
terests include a wide range of human viruses, and zoo-
notic and veterinary viruses including the Yellow fever
virus, the Lassa fever virus, the poliomyelitis virus, the
measles virus, the Ebola virus and a hitherto unknown
virus, the Orungo virus, the properties of which he eluci-
dated, and registered with the International Committee
of Virus Taxonomy.

In 1994, he was appointed as the Regional Virologist
for the World Health Organization (WHO) Africa Re-
gion (AFRO). During a 10-year tenure with the WHO-
AFRO, he set up the African Regional Polio Laboratory
Network, comprised of 16 laboratories, providing diag-
nostic support to the global polio eradication initiative.
'The Network was a forerunner of other regional diag-
nostic laboratory networks for measles, Yellow fever, and
other viral hemorrhagic fevers. It was while he was with
the WHO-AFRO that he participated in the investiga-
tion of viral infections, such as Ebola hemorrhagic fever,
Lassa fever, Yellow fever, and Marburg in various Afri-
can countries—including Liberia, Uganda, Nigeria, and
Democratic Republic of the Congo.

Dr. Tomori is the recipient of several awards and
honors. He was recognized, in 1981, by the U.S. Centers
for Disease Control and Prevention (CDC), with the
U.S. Department of Health and Human Services Pub-
lic Health Service Certificate for contribution to Lassa
tever research, and in 1990 he was the recipient of the
Nigerian National Ministry of Science and Technol-
ogy Merit Award for excellence in medical research. In
2002, he received the Nigerian National Order of Merit
(NNOM), the country’s highest award for academic and
intellectual attainment and national development.

Dr. Tomori has served on several advisory bod-
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ies including the Board of the BioVaccines Limited in
Nigeria, WHO Eastern Mediterranean Regional Polio
Certification Committee and WHO Strategic Advisory
Group of Experts (SAGE). He currently serves on the
Nigerian Expert Review Committee on Polio Eradica-
tion and Routine Immunization, WHO Africa Regional
Polio Certification Committee, WHO Advisory Com-
mittee on Variola Virus Research, WHO Polio Research
Committee, WHO Group of Experts on Yellow Fever
Disease and the International Steering Committee of
the International Consortium on Antivirals (ICAV), and
Canada.

Ximena Aguilera, M.D., is Director of the Centre of
Epidemiology and Public Health Policies at the Faculty
of Medicine Clinica Alemana—Universidad del Desar-
rollo in Chile. She was Senior Advisor in Communicable
Diseases at the WHO Regional Office for the Americas
(2008-2010) where among other duties she coordinated
the technical response to the influenza A (H1N1) pan-
demic. Previously she was the Chief of Health Planning
Division at the Ministry of Health in Chile (2005-
2008) and Head of the Department of Epidemiology
at the same institution (1999-2005). Dr. Aguilera was
the Chilean representative during the negotiations on
the revision of the International Health Regulations
(IHR), and official delegate for Asia-Pacific Economic
Forum Health Working Group, and for Mercosur sub-
working group on health. In addition, she was primar-
ily responsible for pandemic preparedness and for the
implementation of the International Health Regulations
(2005) at the Ministry of Health of Chile. Dr. Aguilera
has worked as consultant for the WHO Regional Of-
fice for the Americas, the United Nations Development
Fund, the Inter-American Development Bank and the
World Bank in several countries in Latin America and
participated in the WHO mission in response to the
severe acute respiratory syndrome (SARS) outbreak in
China (2003). She has been a member of the Advisory
Committee of the Global Outbreak Alert and Response
Network of WHO.

Irene Akua Agyepong, Dr.P.H., MBChB, M.P.H.,
FGCPS, is a public health physician from Ghana em-
ployed by the Ghana Health Service. She has also taught
and supervised students’ part time in the University of
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Ghana School of Public Health since its inception in
2004. In 2012, the Ghana Health Service seconded her
tull-time to the Department of Health Policy, Planning,
and Management of the University of Ghana’s School of
Public Health. Prior to this she was Regional Director
of Health Services in the Ghana Health Service Greater
Accra region from 2004 to 2012, and before that Dis-
trict Director of Health for the Dangme West district.
She was Professor to the Prince Claus Chair in Devel-
opment and Equity from 2008 to 2010 at the Univer-
sity of Utrecht in the Netherlands, based in the Julius
Center of the University Medical Center. She was chair
of the 11-member Board of Health Systems Global, an
international membership society for the promotion and
development of the field of health policy and systems re-
search globally from 2012 to 2014. She has been a mem-
ber (since 2006) and Chair (2009-2013) of the Scientific
and Technical Advisory Committee of the Alliance for
Health Policy and Systems Research.

Dr. Agyepong has an MBChB from the University
of Ghana Medical School, a Master’s of Public Health
from the Liverpool School of Tropical Medicine, Part I
of the West Africa College of Physicians and Surgeons
in Public Health, and a Doctorate in Public Health from
the University of North Carolina at Chapel Hill School
of Public Health. She is a Foundation Fellow of the
Ghana College of Physicians and Surgeons.

Yvette Chesson-Wureh,].D.,obtained a Juris Doctorate
law degree with honors from the North Carolina Cen-
tral University (NCCU) School of Law where she was
also featured in “Who’s Who in American Law Schools”
1988 Edition. She is a recipient of several awards and
certifications including a certificate in Mediation/Arbi-
tration from Bowie State University. A member of sever-
al professional associations both in the United States and
Liberia, Dr. Chesson-Wureh is 2 member of the United
States Supreme Court Bar, The U.S. Federal District Bar,
The Association of Female Lawyers of Liberia (AFELL)
where she serves on the Board, and a current member
of the Board of Tax Appeals of Liberia, the first such
board in Liberia. She is Board President of Isis-Women’s
International Cross Cultural Exchange (Isis-WICCE),
based in Uganda.

An advocate and a champion of women’s rights and

gender equality, she was the Manager in 2009 of the In-
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ternational Women’s Colloquium for Women’s Empow-
erment, Leadership Development, International Peace
and Security, which was co-convened by H.E. President
Ellen Johnson Sirleaf of Liberia and H.E. President
Tarja Halonen of Finland. Dr. Chesson-Wureh success-
fully collaboratively plans and manages highly visible
national and international events such as the UN High
Level Panel meeting in Liberia, ECOWAS 20 years of
Peace Meeting, and The Inauguration of the President
of Liberia. She is a successful advocate and lobbyist for
immigration reforms at the U.S. Congress, State Depart-
ment, and White House.

Dr. Chesson-Wureh is currently the Establishment
Coordinator of the Angie Brooks International Centre
(ABIC) for Women’s Empowerment, Leadership Devel-
opment, International Peace and Security headquartered
in Liberia, which is the concrete outcome of the Inter-
national Colloquium. Dr. Chesson-Wureh initiated the
“Women’s Situation Room” (WSR) and implemented it
in collaboration with over 40 women and youth groups
for the Liberian elections in 2011. The WSR is a pro-
cess that mobilizes, harnesses, and taps on the expertise
and experiences of women and youth to act to prevent or
mitigate potential conflict leading to violence that could
emerge before, during or after elections. The Women’s
Situation Room has been successfully replicated in Sen-
egal (February/March 2012), and in Sierra Leone (Oc-
tober 2012), in Kenya (March 4, 2013) and in Nigeria
(March 2015). The WSR has been adopted by the Af-
rican Union as a “best practice” which ABIC has been
asked to replicate in other African countries as elections
are held. President Ellen Johnson Sirleaf, President of
Liberia and Noble Peace Laureate, is the Champion of
the Women’s Situation Room. In May 2013 ABIC won
the Pan African Award during the African Union’s 50th
Anniversary for ABIC’s body of work.

As the chief executive officer of ABIC, Dr.
Chesson-Wureh ensured that ABIC was situated on the
front line of the Ebola response in Liberia. As a NGO
ABIC initiated projects on awareness and sensitization
in both urban and rural communities with partners such
as United Nations Development Program, United Na-
tions Population Fund, African Women’s Development
Fund, Urgent Action Fund, The African Union and the
Liberian Ministry of Health. Dr. Chesson-Wureh serves
on the Presidential Advisory Council on Ebola, gives le-
gal advice to the Government of Liberia on the Ebola
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vaccine and is Legal Advisor to the Traditional Council
of Liberia. ABIC also supported the work of the Libe-
rian doctors treating Ebola.

Paul Farmer, M.D., Ph.D., chairs the Department of
Global Health and Social Medicine at Harvard Medical
School and is a co-founder and Chief Strategist of Part-
ners in Health (PIH), an international nonprofit orga-
nization that since 1987 has provided direct health care
services and undertaken research and advocacy activities
on behalf of those who are sick and living in poverty.
He also is professor of medicine and chief of the Divi-
sion of Global Health Equity at Brigham and Women’s
Hospital.

Dr. Farmer began his lifelong commitment to Haiti
in 1983 while still a student, working with dispossessed
farmers in Haiti’s Central Plateau. He served there for 10
years as medical director of a charity hospital, UHépital
Bon Sauveur. With PIH over the past 26 years, Dr.
Farmer has led colleagues working in 12 sites throughout
Haiti and 12 additional countries around the globe. For
more than a decade, the Department of Global Health
and Social Medicine has integrated research and teach-
ing programs with PIH service activities, establishing
direct feedbacks between clinical interventions and bio-
social analyses. The work has become a model for health
care for poor communities worldwide and provides the
basis for developing a science of global health delivery
implementation.

Dr. Farmer is the recipient of numerous honors, in-
cluding the Margaret Mead Award from the American
Anthropological Association, the American Medical
Association’s Outstanding International Physician (Na-
than Davis) Award, the John D. and Catherine T. Ma-
cArthur Foundation Fellowship, and, with his PIH col-
leagues, the Hilton Humanitarian Prize. He is a member
of the National Academy of Medicine and of the Ameri-
can Academy of Arts and Sciences. Dr. Farmer holds an
M.D. and Ph.D. from Harvard University. In addition to
his leadership roles at Harvard Medical School, Brigham
and Women’s Hospital, and Partners In Health, he is the
United Nations Special Adviser to the Secretary-Gen-
eral on Community Based Medicine and Lessons from

Haiti.

Maria Freire, Ph.D., is the President of Foundation
for the National Institutes of Health. She comes to the
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Foundation from the Albert and Mary Lasker Foun-
dation, where she served as President since 2008. Prior
to joining the Lasker Foundation, Dr. Freire served as
President and CEO of the Global Alliance for TB Drug
Development from 2001 to 2008, Director of the Of-
fice of Technology Transfer at the National Institutes of
Health from 1995 to 2001, and led the Office of Tech-
nology Development at the University of Maryland at
Baltimore and the University of Maryland Baltimore
County from 1989 to 1995. Dr. Freire received her Bach-
elor of Science degree at the Universidad Peruana Cayet-
ano Heredia in Lima, Peru and her Ph.D. in Biophysics
from the University of Virginia. She has also completed
post-graduate work in immunology and virology at the
University of Virginia and the University of Tennessee,
respectively. Dr. Freire has devoted her career to improv-

ing health and health research on a global scale.

Julio Frenk, M.D., M.P.H., Ph.D., became the sixth
President of the University of Miami on August 16,
2015. From 2009 to 2015, he was Dean of the Harvard
T.H. Chan School of Public Health and T & G An-
gelopoulos Professor of Public Health and International
Development, a joint appointment with the Harvard
Kennedy School of Government. Dr. Frenk served as
Minister of Health of Mexico from 2000 to 2006, where
he pursued an ambitious agenda to reform the health
system, with an emphasis on redressing social inequal-
ity. He was the founding Director-General of the Na-
tional Institute of Public Health of Mexico and has held
leadership positions at the Mexican Health Foundation,
the World Health Organization, the Bill and Melinda
Gates Foundation, and the Carso Health Institute. Pres-
ident Frenk holds a medical degree from the National
Autonomous University of Mexico, as well as a Masters
of Public Health and a joint doctorate in Medical Care
Organization and in Sociology from the University of
Michigan. He has received five honorary doctorates and
is a member of the American Academy of Arts and Sci-
ences, the U.S. National Academy of Medicine, and the
National Academy of Medicine of Mexico. Dr. Frenk is
the author of 34 books and monographs, 75 book chap-
ters, 152 articles in academic journals, and 126 articles
in cultural periodicals and newspapers. In September of
2008, he received the Clinton Global Citizen Award for
changing “the way practitioners and policy makers across

the world think about health.”
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Lawrence O. Gostin, J.D., is University Professor,
Georgetown University’s highest academic rank con-
terred by the University President. Prof. Gostin directs
the O’Neill Institute for National and Global Health
Law and is the Founding O’'Neill Chair in Global
Health Law. He served as Associate Dean for Research
at Georgetown Law from 2004 to 2008. He is Professor
of Medicine at Georgetown University and Professor of
Public Health at the Johns Hopkins University.

Dr. Gostin is the Director of the World Health Or-
ganization Collaborating Center on Public Health Law
& Human Rights. The WHO Director-General has ap-
pointed Prof. Gostin to high-level positions, including
the International Health Regulations Roster of Experts
and the Expert Advisory Panel on Mental Health. He
served on the Director-General’s Advisory Committee
on Reforming the World Health Organization, as well as
numerous expert advisory committees on the Pandemic
Influenza Preparedness Framework, smallpox, and ge-
nomic sequencing data. He is a member of the WHO/
Global Fund Blue Ribbon Expert Panel entitled The Eq-
uitable Access Initiative to develop a global health equity
framework.

Dr. Gostin serves on the Independent Panel on the
Global Response to Ebola (Harvard University/London
School of Hygiene and Tropical Medicine).

Dr. Gostin holds a number of international academ-
ic professorial appointments: Visiting Professor (Fac-
ulty of Medical Sciences) and Research Fellow (Centre
for Socio-Legal Studies) at the University of Oxford,
United Kingdom; the Claude Leon Foundation Distin-
guished Scholar and Visiting Professor at the University
of Witwatersrand, Johannesburg, South Africa; and the
Miegunyah Distinguished Visiting Fellow and Found-
ing Fellow of the Centre for Advanced Studies (Trinity
College), University of Melbourne. Prof. Gostin serves
as Secretary and a member of the Governing Board of
Directors of the Consortium of Universities for Global
Health.

Dr. Gostin holds numerous editorial appointments
in leading academic journals throughout the world. His
principal position is the Health Law and Ethics Edi-
tor, Contributing Writer, and Columnist for the Journal
of the American Medical Association. He is also Founding
Editor-in-Chief of Laws (an international open access
law journal). He was formally the Editor-in-Chief of the
Journal of Law, Medicine & Ethics.
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Dr. Gostin holds four honorary degrees. In 1994,
the Chancellor of the State University of New York con-
ferred an Honorary Doctor of Laws Degree. In 2006,
Her Majesty Queen Elizabeth II and the Vice Chancel-
lor awarded Cardiff University’s (Wales) highest honor,
an Honorary Fellow. In 2007, the Royal Institute of
Public Health (United Kingdom) designated Prof. Gos-
tin as a Fellow of the Royal Society of Public Health
(FRSPH). In 2012, the Chancellor of the University of
Sydney—on the nomination of the Deans of the Law
and Medical Schools—conferred a Doctor of Laws (ho-
noris causa) in the presence of two Justices of Australia’s
highest court—]Justices Kirby and Haydon.

Dr. Gostin is an elected lifetime Member of the
National Academy of Medicine (formerly Institute of
Medicine) of the National Academy of Sciences. He has
served on the National Academy’s Board on Health Sci-
ences Policy, the Board on Population Health and Public
Health Practice, the Human Subjects Review Board, and
the Committee on Science, Technology, and Law. He
chaired the National Academy’s Committee on Global
Solutions to Falsified, Substandard, and Counterfeit
Medicines. He has chaired National Academy Commit-
tees on national preparedness for mass disasters, health
informational privacy, public health genomics, and hu-
man subject research on prisoners.

'The National Academy of Medicine awarded Dr.
Gostin the Adam Yarmolinsky Medal for distinguished
service to further its mission of science and health. He
received the Public Health Law Association’s Distin-
guished Lifetime Achievement Award “in recognition
of a career devoted to using law to improve the public’s
health” presented at the CDC. The New York Public
Health Law Association conferred the Distinguished
Lifetime Achievement Award for extraordinary service
to improve the public’s health.

Dr. Gostin is also a lifetime elected Member of the
Council of Foreign Relations (providing independent
advice to governments on foreign policy) and a Fellow
of the Hastings Center (for bioethics and public policy).
Internationally, Prof. Gostin received the Rosemary
Delbridge Memorial Award from the National Con-
sumer Council (United Kingdom) for the person “who
has most influenced Parliament and government to act
for the welfare of society.” He also received the Key to
Tohoko University (Japan) for distinguished service for

human rights in mental health.
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Dr. Gostin has led major law reform initiatives in
the U.S., including the drafting of the Model Emergency
Health Powers Act (MEHPA) to combat bioterrorism
and the “Turning Point” Model State Public Health Act.
He is also leading a drafting team for the World Health
Organization and International Development Law Or-
ganization, Advancing the Right to Health Through
Public Health Law.

Dr. Gostin’s proposal for a Framework Convention
on Global Health—an international treaty ensuring the
right to health—is now part of a global campaign, en-
dorsed by the United Nations (UN) Secretary-General
and Director of the joint United Nations Programme on
HIV/AIDS (UNAIDS).

In the United Kingdom, Lawrence Gostin was the
Legal Director of the National Association for Mental
Health, Director of the National Council of Civil Lib-
erties (the UK equivalent of the ACLU), and a Fellow
at Oxford University. He drafted the current Mental
Health Act (England and Wales) and brought several
landmark cases before the European Court of Human
Rights.

Dr. Gostins latest books are: Global Health Law
(Harvard University Press, 2014; Chinese translation
due in 2016)); Public Health Law: Power, Duty, Restraint
(University of California Press, 3rd ed. forthcoming
2016); Public Health Law and Ethics: A Reader (Universi-
ty of California Press, 2nd ed., 2010); Law and the Health
System (Foundation Press, 2014); Principles of Mental
Health Law & Practice (Oxford University Press, 2010).

Paul Farmer, Partners in Health, says of his latest
book: Global Health Law is “more than the definitive
book on a dynamic field. Gostin harnesses the power
of international law and human rights as tools to close
unconscionable health inequities—the injustices that
burden marginalized populations throughout the world.
Gostin presents a forceful vision, one that deserves a
wide embrace.”

In a 2012 systematic empirical analysis of legal
scholarship, independent researchers ranked Dr. Gostin
Ist in the nation in productivity among all law profes-
sors, and 11th in in impact and influence.

Gabriel Leung, M.D., M.P.H., became the fortieth
Dean of the Li Ka Shing Faculty of Medicine at the
University of Hong Kong in 2013. Leung, a clinician
and a respected public health authority, concurrently

PREPUBLICATION COPY: UNCORRECTED PROOFS



120

holds the Chair of Public Health Medicine. Previously
he was Professor and Head of Community Medicine at
the University and served as Hong Kong’s first Under
Secretary for Food and Health and fifth Director of the
Chief Executive’s Office in government.

Dr. Leung is one of Asia’s leading epidemiologists,
having authored more than 400 scholarly papers and
edited numerous journals. His research defined the epi-
demiology of two novel viral epidemics, namely SARS-
coronavirus in 2003 and influenza A (H7N9) in 2013.
While in government, he led Hong Kong’s policy re-
sponse against the 2009 influenza A (H1N1) pandemic.
Leung currently directs the University’s WHO Collabo-
rating Centre for Infectious Disease Epidemiology and
Control. He was inaugural Chair of the Asia Pacific Ob-
servatory on Health Systems and Policies during 2010-
2014. He regularly advises national and international
agencies including the World Health Organization,
World Bank, Asian Development Bank and the Chinese

Center for Disease Control and Prevention.

Francis Omaswa, MB BCh, MMed, FRCS, FCS, is
the Executive Director of the African Centre for Global
Health and Social Transformation (ACHEST), an ini-
tiative based in Uganda and promoted by a network of
African and International leaders in health and develop-
ment. Until May 2008, Dr. Omaswa was Special Adviser
to the WHO Director General and founding Execu-
tive Director of the Global Health Workforce Alliance
(GHWA). Before joining GHWA, he was the Director
General for Health Services in the Ministry of Health in
Uganda during which time he was responsible for coor-
dinating and implementing major reforms in the health
sector in Uganda which included the introduction of
Sector-Wide Approaches (SWAps), quality assurance,
and decentralization. Dr. Omaswa has a keen interest in
access of the poor to basic health care and spent 5 years
in the rural Ngora hospital testing approaches for this.
He is active in the global health community, and served
as founding chair, and later served as Vice-Chairman, of
the Global Stop TB Partnership Board; was one of the
architects of the Global Fund to Fight AIDS, TB and
Malaria and served as Chair of the Portfolio and Pro-
curement Committee of the Global Fund Board; was a
member of the steering committee of the High Level
Forum on health-related Millennium Development
Goals; and participated in the drafting the Paris Decla-
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ration on Aid Effectiveness. Dr. Omaswa is a graduate of
Makerere Medical School, Kampala, Uganda, a Fellow
of the Royal College of Surgeons of Edinburgh, found-
ing President of the College of Surgeons of East, Central
and Southern Africa, is a Senior Associate at the Johns
Hopkins Bloomberg School of Public Health, Interna-
tional Member of the National Academy of Sciences,
USA and Fellow of the Uganda Academy of Science.

Melissa Parker, DPhil, is Reader in Medical Anthro-
pology at the London School of Hygiene and Tropi-
cal Medicine. During the Ebola outbreak, she created
an online portal—the Ebola Response Anthropology
Platform—that helps health workers and anthropolo-
gists work more effectively together by providing rapid,
practical information about the socio-cultural, historical,
economic and political dimensions of Ebola. Over the
past 25 years, she has undertaken multi-disciplinary and
collaborative research in African and European settings.
A unifying theme is the study of global health and in-
ternational development. Research questions have typi-
cally emerged from extensive periods of ethnographic
fieldwork, and engage with global health policies and
practice. Topics investigated include HIV/AIDS in the
United Kingdom, mental health in war zones, health-
related quality of life in Kenya, female circumcision in
Sudan, and the control of neglected tropical diseases in
Sudan, Uganda and Tanzania.

Sujatha Rao, M.A., M.P.A., joined the Indian Admin-
istrative Service in 1974. In her career span of 36 years,
she worked in the health sector since 1988-93 when
she was deputed to the Ministry of Health and Fam-
ily Welfare, Government of India as Director and later
as Joint Secretary. From 1993-1996 she worked as Sec-
retary, Family Welfare in Govt. of Andhra Pradesh and
from 1998-2003 she was deputed again to work as Joint
Secretary in the Ministry of Health & Family Welfare,
Government of India. In 2004 she was nominated by the
government of India as Member Secretary of the Na-
tional Commission on Macroeconomics which was co-
chaired by Union Ministers of Health and Finance. The
report of this commission became the basis for much of
the health sector reform. In 2005, after a short stint as
Secretary of Health in the state government, she was
back again to the federal government as Additional Sec-
retary and later Secretary & Director General Depart-
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ment of AIDS Control from 2005 until 2009. Ms. Rao
was posted as Union Secretary, Ministry of Health and
Family Welfare in 2009 until her retirement from gov-
ernment service on 30th November 2010.

Ms. Rao was nominated as Vice-Chairman of the
Global Advisory Group on Nursing and Midwifery by
the WHO as a public health expert for 2000-2001. She
was elected as chairperson of the Portfolio Committee
of the Global Fund to Fight AIDS, TB and Malaria for
two years (2007-2009). In 2008, she was invited to be a
member of the six member Global Advisory Panel of the
Bill & Melinda Gates Foundation, on which she served
until 2011. She was the founding board member of the
Public Health Foundation of India and worked on its
board from its inception in 2006 until 2011. She was
Co-chair of the WHO’s Advisory Panel on Develop-
ing a Global Health Systems Research Strategy, Geneva,
2011. She represented India on the Boards of the WHO,
Global Fund, and UNAIDS.

She is currently a Trustee of the Population Council
International, New York, 2011; Member of the Adviso-
ry Board of the Ministerial Leadership Program of the
Harvard School of Public Health, Member of the Eco-
nomic Reference Group on HIV/AIDS, and Member of
the Chief Minister’s Advisory Council on Health.

Ms. Rao did her post-graduation from Delhi Uni-
versity and has a Master’s Degree in Public Adminis-
tration from Harvard University. She was also a Takemi
Fellow at the Harvard School of Public Health during
2001-2002. In 2012, she was a Gro Harlam Brundtland
Senior Leadership Fellow at the Harvard School of Pub-
lic Health, USA. Ms. Rao has published several papers
and articles on health and public policy matters. She was
a co-author of India Health Report’ published by Ox-
ford University Press in 2003.

Daniel Ryan, M.A.," is Head of R&D-Life, Health &
Big Data at Swiss Re, having joined in August 2010. He
was previously Head of Mortality Consulting and Re-
search at Towers Watson, and was the founder and prin-
cipal investigator for 8 years of an innovative research
group for insurers and reinsurers that addressed key is-
sues on mortality and morbidity risk, product innova-
tion and forward-looking scenario development. Mr.
Ryan leads a multi-disciplinary group that is engaged in

!During his declaration of potential financial conflicts of interests to
the other commissioners and for the International Oversight Group,

M. Ryan noted his employment by SwissRe.

121

research collaborations on such topics as pandemic risk
modeling, behavioral economics, genetic testing, and the
relative importance of risk factors and treatments in dif-
ferent diseases in driving further increases in life expec-
tancy. His research group was expanded in 2014 with
the establishment of the Big Data & Smart Analytics
Centre. The Centre has responsibility across the differ-
ent risk classes covered by Swiss Re from individual risk
to natural catastrophes to corporate liability. The Centre
acts as a catalyst on the use of structured and unstruc-
tured data sources by Swiss Re to develop new analytical
techniques that enhance underwriting capabilities. Mr.
Ryan has an ML.A. in Medical Sciences from Cambridge
University, and was on the World Economic Forum’s
Global Agenda Council for Ageing for 4 years.

Jeanette Vega, M.D., M.P.H., Ph.D., has been the Di-
rector of Fonasa, the National Chilean Public Health
Insurance Agency since March 2014. Dr. Vega has over
20 years of experience in international health. Her areas
of expertise include social determinants of health, health
equity, and health systems. Prior to being appointed as
Director of Fonasa by President Michelle Bachelet, Dr.
Vega served as Managing Director of Health at the Rock-
efeller Foundation. She was Vice Minister of Health in
Chile, between 2008 and 2010, leading the country’s 13-
step agenda for equity in health. Before that, Dr. Vega
served as a Director at the World Health Organization
in Geneva, where she led the equity in health agenda,
looking at the social determinants of health and health
systems. Dr. Vega started her career as a medical doctor
in Chile specializing in Family Medicine. She has a mas-
ter’s degree in Public Health from the Universidad de
Chile and a Ph.D. in Public Health from the University
of Illinois at Chicago.

Suwit Wibulpolprasert, M.D., is a general practitioner,
public health specialist, administrator, and policy advo-
cate. He began his career as a Director and practitioner in
four rural district hospitals in Thailand from 1977-1985.
Later, he was the Director of the North Eastern Public
Health College, Director of the Food and Drug Admin-
istration Technical Division, Director of the Bureau of
Health Policy and Plan, Assistant Permanent Secretary,
Deputy Permanent Secretary, and the senior expert in
Disease Control of the Ministry of Public Health. His

current position is the vice chair of the International
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Health Policy Foundation.

He has been proactively working in public health
area for more than three decades from the grassroots of
the health system to the highest policy level. In parallel
with working for the development of health in country,
he is a global health leader who is well-known in the
public eye as the forefront fighter to protect the benefit
of the poor. His experiences which gain from real actions
and hard work contribute significantly in Thailand’s
health system development.

He plays important roles in many humanitarian
emergencies in Thailand as follows:

1. In Avian influenza outbreak in Asia, there was a
breakthrough strategy in disease surveillance which
never occurred before. The first joint investigation
between two neighboring countries was done and
the information was shared transparently under the
support by MBDS and he is a key person who fa-
cilitates this initiation and bilateral collaboration as
a co-founder of the Mekong Basin Disease Surveil-
lance Network (MBDS).

2. In Thailand’s policy development and implementa-
tion in pandemic influenza preparedness, Dr. Suwit
as the chair of the National Pandemic Influenza Pre-
paredness Plan Development Committee, he and
relevant stakeholders recognized the importance of
the preparedness in the systematic approach to pre-
pare for Thailand’s capacity in all key areas. It started
from the development of the first national plan for
PIP including other emerging infectious diseases
and considering this plan to build on country’s ca-
pacity in dealing with other humanitarian emergen-
cies. All jigsaws have been mapped including re-
search and development, strengthening surveillance
and IHR core capacities, improving the health care
system and human resources for health based on
OneHealth concept. A good example of this com-
prehensive strategy is Thailand’s long vision on vac-
cine security in pandemic crisis. The domestic devel-
opment of influenza vaccines has been launched in
parallel with the policy to drive vaccine demand.

3. As the co-founder and the first chair APAIR (Asia
Pacific Avian Influenza Research), he and his team
has been working on multi-national and multidisci-
plinary researches ranging from biomedical, health
economics and social sciences. This research will be
the essential input for national policy development
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and support the implementation in our country.

4. Interms of health system development and strength-
ening, he is one of the most experienced health sys-
tem specialists and has involved and contributed in
Thailand’s health system development. He always
reiterates that Thailand’s health system has to be re-
silient and capable to support and deal with health
emergencies. Therefore many programs have been
implemented to prepare health facilities and health
system to be well-established for humanitarian crisis.

At global level, he used to be the Vice Chair of the
WHO Executive Board, and the Vice Chair of the board
of the Global Fund to fight AIDS, TB and Malaria. He
is a member of the Chatham House “GH governance
in the future”. He is the one who is knowledgeable and
well-understood in GH governance. His valuable experi-
ence at global level, his dedication for Thailand’s health
system development, and his work to support develop-
ing countries will be beneficial for the further develop-
ment of the global risk framework. He is the real actor
from the ground who believes that “The secret of getting
things done is to act.”

Tadataka “Tachi” Yamada, M.D.,? is a Venture Part-
ner with Frazier Healthcare Partners. Prior to joining
Frazier he was Executive Vice-President, Chief Medi-
cal & Scientific Officer and a Board Member of Takeda
Pharmaceuticals. Dr. Yamada has served as President of
the Bill & Melinda Gates Foundation Global Health
Program. In this position, he oversaw grants totaling
more than $9 billion in programs directed at applying
technologies to address major health challenges of the
developing world including TB, HIV, malaria and other
infectious diseases, malnutrition and maternal and child
health. He was formerly Chairman, Research and De-
velopment and a Member of the Board of Directors of
GlaxoSmithKline and before that he was Chair of the
Department of Internal Medicine and Physician-in-
Chief at the University of Michigan Medical Center.
Dr. Yamada holds a bachelor’s degree in history
from Stanford University and obtained his M.D. from
New York University School of Medicine. In recogni-

tion of his contributions to medicine and science he has

2 During his declaration of potential financial conflicts of interests to
the other commissioners and for the International Oversight Group,
Dr. Yamada noted that he holds financial positions in Takeda Phar-

maceuticals.
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been elected to membership in the National Academy
of Medicine (United States), the Academy of Medical
Sciences (United Kingdom) and the National Academy
of Medicine (Mexico) and he has received an honorary
appointment as Knight Commander of the Most Excel-
lent Order of the British Empire (KBE). He is a Past-
President of the Association of American Physicians and
of the American Gastroenterological Association and he
has served as a member of the President’s Council of
Advisors on Science and Technology and the Advisory
Committee to the Director of the National Institutes of
Health. He is currently Vice Chair of the Council of the
National Academy of Medicine and serves on the Board
of Directors of the Clinton Health Access Initiative.

INTERNATIONAL OVERSIGHT GROUP

Victor J. Dzau, M.D. (Chair) is the President of the
National Academy of Medicine (NAM), formerly the
Institute of Medicine (IOM). He is Chancellor Emeri-
tus and James B. Duke Professor of Medicine at Duke
University and the past President and CEO of the Duke
University Health System. Previously, Dr. Dzau was the
Hersey Professor of Theory and Practice of Medicine
and Chairman of Medicine at Harvard Medical School’s
Brigham and Women’s Hospital, as well as Chairman of
the Department of Medicine at Stanford University.

Dr. Dzau has made a significant impact on medicine
through his seminal research in cardiovascular medicine
and genetics, his pioneering of the discipline of vascular
medicine, and his leadership in health care innovation.
His important work on the renin angiotensin system
(RAS) paved the way for the contemporary understand-
ing of RAS in cardiovascular disease and the develop-
ment of RAS inhibitors as widely used, lifesaving drugs.
Dr. Dzau also pioneered gene therapy for vascular dis-
ease, and his recent work on stem cell paracrine mecha-
nisms and the use of microRNA in direct reprogram-
ming provides novel insight into stem cell biology and
regenerative medicine.

In his role as a leader in health care, Dr. Dzau has
led efforts in health care innovation. His vision is for
academic health sciences centers to lead the transforma-
tion of medicine through innovation, translation, and
globalization. Leading this vision at Duke, he and his

colleagues developed the Duke Translational Medicine
Institute, the Duke Global Health Institute, the Duke-
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National University of Singapore Graduate Medical
School, and the Duke Institute for Health Innovation.

As one of the world’s preeminent academic health
leaders, Dr. Dzau advises governments, corporations,
and universities worldwide. He has been a member of
the Council of the IOM and the Advisory Committee to
the Director of the National Institutes of Health (NIH),
as well as Chair of the NIH Cardiovascular Disease
Advisory Committee and the Association of Academic
Health Centers. He served on the Governing Board of
the Duke-National University of Singapore Graduate
Medical School and the Board of Health Governors
of the World Economic Forum and chaired its Global
Agenda Council on Personalized and Precision Medi-
cine. He also served as the Senior Health Policy Advi-
sor to Her Highness Sheikha Moza (Chair of the Qatar
Foundation). Currently, he is a member of the Board of
Directors of the Singapore Health System, the Expert
Board of the Imperial College Health Partners, UK, and
the International Advisory Board of the Biomedical Sci-
ence Council of Singapore. In 2011, he led a partnership
between Duke University, the World Economic Forum,
and McKinsey, and he founded the International Part-
nership for Innovative Healthcare Delivery and current-
ly chairs its Board of Directors.

Among his honors and recognitions are the Gustav
Nylin Medal from the Swedish Royal College of Medi-
cine; the Max Delbruck Medal from Humboldt Univer-
sity, Charité, and the Max Planck Institute; the Com-
memorative Gold Medal from the Ludwig Maximilian
University of Munich; the Inaugural Hatter Award
from the Medical Research Council of South Africa;
the Polzer Prize from the European Academy of Sci-
ences and Arts; the Novartis Award for Hypertension
Research; the Distinguished Scientist Award from the
American Heart Association (AHA); and the AHA
Research Achievement Award for his contributions to
cardiovascular biology and medicine. He has received
numerous honorary doctorates and has been named as
Modern Healthcare’s one of the 50 Most Influential
Physician Executives and Leaders, as well as among the
100 Most Influential People in Healthcare. Recently, he
was awarded the Public Service Medal by the President
of Singapore.

Judith Rodin, Ph.D. (Vice Chair) is president of The
Rockefeller Foundation, one of the world’s leading phil-
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anthropic organizations. She was previously president of
the University of Pennsylvania, and provost of Yale Uni-
versity. Since joining the Foundation in 2005, Dr. Ro-
din has recalibrated its focus to meet the challenges of
the 21st century and today the Foundation supports and
shapes innovations to expand opportunity worldwide
and build greater resilience by helping people, commu-
nities and institutions prepare for, withstand and emerge
stronger from acute shocks and chronic stresses. The
Foundation accomplishes these goals through work that
advances health, revalues ecosystems, secures livelihoods,
and transforms cities.

A widely recognized international leader in academia,
science, and development issues, Dr. Rodin has actively
participated in influential global forums, including the
World Economic Forum, the Council on Foreign Rela-
tions, Clinton Global Initiative, and the United Nations
General Assembly. Dr. Rodin is also a member of the Af-
rican Development Bank's High Level Panel and a Board
member of the Alliance for a Green Revolution in Africa
(co-created by The Rockefeller Foundation). In November
2012, New York Governor Andrew Cuomo named Dr.
Rodin to co-chair the NYS 2100 Commission on long-
term resilience following Superstorm Sandy.

A pioneer and innovator throughout her career, Dr.
Rodin was the first woman named to lead an Ivy League
Institution and is the first woman to serve as The Rock-
efeller Foundation’s president. A research psychologist
by training, she was one of the pioneers of the behav-
ioral medicine and health psychology movements. Dr.
Rodin is the author of more than 200 academic articles
and has written or co-written 15 books. She has received
19 honorary doctorate degrees and has been named one
of Crain’s 50 Most Powerful Women in New York. She
has also been recognized as one of Forbes Magazine’s
World’s 100 Most Powerful Women three years in a row.
Dr. Rodin serves as a member of the board for several
leading corporations and nonprofits including Citigroup,
Laureate Education, Inc.,, Comcast, and the White
House Council for Community Solutions. Dr. Rodin is
a graduate of the University of Pennsylvania and earned

her Ph.D. in Psychology from Columbia University.

Fazle Hasan Abed, LL.D., is the founder and chairper-
son of BRAC. After Bangladesh’s war for independence,
he established BRAC to rehabilitate returning refugees

in a remote area in northeastern Bangladesh. Under his
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leadership, within four decades, BRAC grew to become
the largest development organization in the world. In
2010, he was appointed Knight Commander of the Most
Distinguished Order of St. Michael and St. George by
the British crown in recognition of his services to re-
ducing poverty in Bangladesh and internationally, and
was also appointed to the Eminent Persons Group for
the Least Developed Countries by UN Secretary Gen-
eral Ban Ki-moon. Sir Fazle is a founding member of
Ashoka’s Global Academy for Social Entreprencurship.
He was educated in both Dhaka and Glasgow Universi-
ties and has received many honorary degrees, including
from Yale University (2007), Columbia University, the
University of Oxford, and Princeton University.

Sir Fazle has been honored with numerous national
and international awards for his achievements in leading
BRAC, including the Trust Women Hero Award (2014),
Spanish Order of Civil Merit (2014), Leo Tolstoy Inter-
national Gold Medal (2014), CEU Open Society Prize
(2013), Inaugural WISE Prize for Education (2011),
Entrepreneur for the World Award (2009), David Rock-
efeller Bridging Leadership Award (2008), Inaugural
Clinton Global Citizen Award (2007), Henry R. Kravis
Prize in Leadership (2007), Palli Karma Shahayak Foun-
dation (PKSF) Award for lifetime achievement in social
development and poverty alleviation (2007), UNDP
Mahbub ul Haq Award for Outstanding Contribution
to Human Development (2004), Gates Award for Glob-
al Health (2004), Gleitsman Foundation International
Activist Award (2003), Schwab Foundation’s Social En-
trepreneurship Award (2003), Olof Palme Prize (2001),
InterAction Humanitarian Award (1998) and Ramon
Magsaysay Award for Community Leadership (1980).

Arnaud Bernaert, M.B.A., is Senior Director of Head
of Global Health and Healthcare Industries at World
Economic Forum. Prior to World Economic Forum,
Arnaud was Senior Vice President at Royal Philips in
charge of Global Strategy, Business Development, and
M&A for Philips Healthcare, the $13B in sales unit of
Royal Philips based in Boston. Formally the SVP and
CFO for Philips Home Healthcare Solutions, Arnaud
joined Philips in 2005 from Baxter Healthcare, where
he acted as the European Regional Controller for Baxter
$2.5 B business. Personal A finance MBA from HEC
Paris by education, Arnaud has accumulated more than
20 years of experience in the healthcare industry, and
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more recently completed about 25 M&A transactions
with a particular focus on targets in the space of Home
Healthcare, Clinical Decision Support, Imaging and Im-
age Guided Intervention and Treatment.

Chris Elias, M.D., M.P.H, is the President of the Glob-
al Development Program at the Bill and Melinda Gates
Foundation where he leads the foundation’s efforts in a
diverse range of program areas aimed at finding creative
new ways to ensure solutions and products get into the
hands of people in poor countries who need them most.
Focusing on areas with the potential for high-impact,
sustainable solutions that can reach hundreds of mil-
lions of people, Dr. Elias oversees Global Development’s
portfolio in Agriculture Development; Emergency Re-
sponse; Family Planning; Financial Services for the
Poor; Maternal, Newborn, & Child Health; Nutrition;
Polio Eradication; Vaccine Delivery; and Water, Sanita-
tion & Hygiene. A common theme of these programs is
innovative and integrated delivery, including an empha-
sis on strengthening of primary health care systems.

Dr. Elias’s professional background is in public
health and medicine. Prior to joining the Gates Founda-
tion in February 2012, he worked in various positions
and countries for international nonprofit organizations,
most recently serving as the president and CEO of
PATH, an international, nonprofit organization dedicat-
ed to improving the health of people around the world
by advancing technologies, strengthening systems, and
encouraging healthy behaviors.

Dr. Elias holds an MD from Creighton Univer-
sity, having completed postgraduate training in internal
medicine at the University of California San Francisco,
and an MPH from the University of Washington, where
he was a fellow in the Robert Wood Johnson Clinical
Scholars Program. He currently serves on various advi-
sory boards including the National Academy of Medi-
cine and the University of Washington Global Health
External Advisory Board.

Jeremy Farrar, Ph.D., is Director of the Wellcome Trust,
a global charitable foundation dedicated to improving
health by supporting the brightest minds in science, the
humanities and social sciences, and public engagement.
Before joining the Trust he was Director of the Oxford
University Clinical Research Unit in Vietnam, where his
research interests were infectious diseases, tropical health
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and emerging infections. He has contributed to over 500
peer-reviewed scientific papers and has served on several
World Health Organization and other international ad-
visory committees. Jeremy was appointed OBE in 2005
for services to tropical medicine, and he has been award-
ed the Memorial Medal and the Ho Chi Minh City
Medal by the Government of Vietnam, the Frederick
Murgatroyd Prize for Tropical Medicine by the Royal
College Physicians and the Bailey Ashford Award by the
American Society for Tropical Medicine and Hygiene.
He is a Fellow of the Academy of Medical Sciences and
a Fellow of the Royal Society.

Shigeru Omi, M.D., Ph.D., is President of JAPAN
Community Health care Organization (JCHO). He
was the former Regional Director of the Western Pa-
cific Regional Office at the World Health Organization
from 1999 to 2009, and the President of the 66th World
Health Assembly. Dr Omi has held a wide range of po-
sitions in the field of medicine and public health. After
graduation from medical school in 1978, he worked as a
Medical Officer in the Bureau of Public Health of To-
kyo Metropolitan Government. The job included an as-
signment as the sole medical doctor on remote islands
in the Pacific, where he worked under difficult condi-
tions and with limited resources. From this field activity,
he proceeded in 1987 to do research on the molecular
biology of the hepatitis B virus at the Division of Im-
munology, Jichi Medical School. During 1989-1990, Dr
Omi served as Deputy Director in the Office of Medical
Guidance and Inspection, Bureau of Health Insurance,
in the Ministry of Health and Welfare, Japan.

Dr Omi joined the World Health Organization
Western Pacific Regional Office in Manila, Philippines,
in 1990 as the Responsible Officer for the Expanded
Programme on Immunization (EPI). Dr. Omi spear-
headed the regional poliomyelitis (polio) eradication ini-
tiative in the Western Pacific Region. In 1995, he was
promoted to the position of Director of the Division of
Communicable Disease Prevention and Control, a post
he held until 1998.1n 1998-1999, Dr. Omi was a profes-
sor of public health at Jichi Medical School, Japan. In
February 1999, Dr. Omi assumed the position of WHO
Regional Director for the Western Pacific.

It was during Dr. Omi’s first term as Regional Di-
rector that WHO played the lead role in combating the
outbreak of severe acute respiratory syndrome (SARS),
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the first emerging and readily transmissible disease of
the 21st century. More than 95% of the SARS cases oc-
curred in the Western Pacific Region. He spearheaded
efforts to contain SARS by both tackling the medical
issues and addressing the sensitive political concerns in-
herent in such events. Dr. Omi also gave special empha-
sis to tuberculosis during his first term by making the
“Stop TB” program one of the Region’s flagship projects.
Dr. Omi was elected to a second term as Regional Di-
rector in January 2004. Much of Dr. Omi’s work in his
second term focused on working with WHO Member
States and various partner agencies to avert a potential
influenza pandemic.

Paul Polman, M.B.A., M.A., has been CEO of Uni-
lever since January 2009. Under his leadership Unilever
has an ambitious vision to fully decouple its growth from
overall environmental footprint and increase its positive
social impact through the Unilever Sustainable Living
Plan. He is Chairman of the World Business Council
for Sustainable Development, a member of the Interna-
tional Business Council of the World Economic Forum,
a member of the B Team and sits on the Board of the
UN Global Compact and the Consumer Goods Forum,
where he co-chairs the Sustainability Committee.

Mr. Polman has been closely involved in global
discussions on action to tackle climate change and the
Post-2015 development agenda. He served on the In-
ternational Council of the Global Commission on the
Economy and Climate, under former Mexican Presi-
dent, Felipe Calderon, whose flagship report ‘New Cli-
mate Economy’ demonstrates that lasting economic
growth can be achieved at the same time as reducing
the immense risk of climate change. At the invitation of
the UN Secretary-General, Mr. Polman also served on
the High Level Panel on the Post-2015 Development
Agenda, presenting recommendations on the succes-
sor to the Millennium Development Goals. Other roles
include: UK Business Ambassador by invitation of UK
Prime Minister David Cameron, member of the Global
Taskforce for Scaling up Nutrition, Counsellor of One
Young World. Mr. Polman was co-chair of the B-20
Food Security Task Force.

Since 2010, Mr. Polman has been a non-executive
director of the Dow Chemical Company.

In recognition of his contribution to responsible
business, Mr. Polman has received numerous awards
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and recognition, including the Atlantic Council Award
for Distinguished Business Leadership (2012), WWZF’s
Duke of Edinburgh Gold Conservation Medal (2013),
the Centre for Global Development’s Commitment to
Development Ideas in Action Award (2013), the Rain-
forest Alliance Lifetime Achievement Award (2014)
and the UN Foundation’s Champion for Global Change
Award (2014).

He earned a BBA/BA from the University of Gron-
ingen, Netherlands, in 1977 and an MA Economics and
MBA finance/international marketing from the Univer-
sity of Cincinnati in 1979. He has been awarded hon-
orary degrees from a number of Universities, including
Newecastle, Liverpool, Groningen and the University of
Cincinnati.

Mirta Roses Periago, M.D., is Senior Advisor Global
Health, Latin American and Caribbean Representative
to the Global Fund Board (AIDS, Malaria, Tuberculo-
sis) and Special Envoy Global Network NTDs. From
2003 to 2013, she was PAHO Director, becoming the
first woman to head the world’s oldest international
health organization and the first female WHO Regional
Director. Prior to assuming this office, she served two
terms as Assistant Director of PAHO (1995-2003) be-
ing responsible for the direct supervision of all PAHO/
WHO Country Offices in the Americas, forming part of
WHO?’s Directors of Programme Management Group
(DPMs) and Global Programme Management Group
(GPMG). She also served as PAHO/WHO Represen-
tative in the Dominican Republic (1988-1992) and in
Bolivia (1992-1995). She started her international career
with PAHO/WHO in 1984 as Chief, Surveillance Unit,
Caribbean Epidemiology Center (CAREC) in Trinidad
and Tobago serving all Caribbean countries, and moved
as epidemiologist to the Dominican Republic (1986-
1987).

Dr. Roses Periago earned her MD from the National
University, Cérdoba, Argentina, in 1969, completing her
specialization in tropical medicine at the Universidade
Federal de Bahia, Brazil, in 1971. Her graduate stud-
ies also include a diploma in public health (1974) and
a specialization in epidemiology (1982) at the School of
Public Health, University of Buenos Aires, Argentina,
as well as the specialist degree in clinical medicine and
epidemiology of infectious diseases at the University of

Buenos Aires, in 1976.
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Shen Xiaoming, M.D., Ph.D., graduated from Wen-
zhou Medical College in 1984 and was awarded medi-
cal degree. He secured PhD from Shanghai Second
Medical University (SSMU, current name Shanghai
Jiao Tong University School of Medicine after merging
with Shanghai Jiao Tong University in 2005) in 1991
and joined its faculty of pediatrics. He undertook his fel-
lowship in Albert Einstein College of Medicine. He was
promoted to full professor upon his returning to Shang-
hai in 1996.

Prof Shen was Director General of Shanghai Chil-
dren’s Medical Center, a join tertiary health care provider
between Shanghai Municipal Government and a US-
based charity Project HOPE. He was the President of
Xin Hua Hospital affiliated to SSMU and President of
SSMU until he joined Shanghai Municipal Government
as Director General of Shanghai Municipal Education
Commission. He was elected as Vice Mayor of Shanghai
in Jan. 2008.

As a developmental pediatrician, Prof Shen launched
the first childhood lead poisoning program in China and
established an epidemiology-based model for lead poi-
soning prevention. Prof Shen successfully introduced
newborn hearing screening to China and is currently
running the largest and most efficient newborn hearing
screening program in the world. He is also the pediatri-
cian who introduced Nelson’s Textbook of Pediatrics to
China by translating 17th edition of the textbook into
Chinese. He also functions as the Director of WHO
Collaborative Center for Neonatal Health Care.

He holds memberships in numerous professional
scientific organizations and served as President of Asian
Pacific Society for Newborn Screening, Vice Chairman
of Chinese Society of Child Health Care, and Honorary
Chairman of Shanghai Pediatric Society. He also took
the editorial positions in over 10 academic journals.

He is a very productive author of over 200 scientific
articles and chapters in books. He has lectured exten-
sively worldwide, and been a visiting or adjunct professor
at many institutions including University of Hong Kong,
Queensland University of Technology and given numer-
ous named lectureships. To recognize Prof Shen’s contri-
bution to the promotion of child heath internationally,
he was granted Honorary Doctor Degree by University
of Paris 5 in 2005 and is the first Asian scholar who
receives honorary degree in the 300 years of history of
the University of Paris 5. He also received the Honor-

127

ary Doctor Degree from University of Nebraska Medical
Center, USA in 2010. He is Honorary Fellow of Ameri-
can Academy of Pediatrics, becomes one of very few pe-
diatrician from outside USA and the first pediatrician
from China who receives this honor.

Tan Chorh Chuan, M.B.B.S.,Ph.D.,is President of the
National University of Singapore. He concurrently serves
as the Chairman of the Board of the National University
Health System. Professor Tan’s additional appointments
include Deputy Chairman of Singapore’s Agency for
Science, Technology and Research (A*STAR); Senior
Adpvisor to the Governing Board of Duke-NUS Gradu-
ate Medical School; and Member, Board of Directors of
the Monetary Authority of Singapore.

A renal physician, he obtained his medical training
at NUS, and research training at the Institute of Molecu-
lar Medicine, Oxford. He was Dean of the NUS Faculty
of Medicine from 1997 to 2000. He served as the Direc-
tor of Medical Services, Ministry of Health, from 2000
to 2004, in which capacity he was responsible for leading
the public health response to the 2003 SARS epidem-
ic. He held the positions of NUS Provost, then Senior
Deputy President from 2004 to 2008. He also played a
key role in setting up the Duke-NUS Graduate Medical
School, in his capacity as Deputy Chairman of the Gov-
erning Board from 2004 to 2007. As the inaugural Chief
Executive of the National University Health System in
2008, he brought the NUS Medical and Dental Schools
and the National University Hospital under single gov-
ernance.

Professor Tan is a key leader in Singapore’s Biomed-
ical Sciences Initiative since its inception in 2000, for
which he was awarded the National Science and Tech-
nology Medal in 2008. He also received the following
National Day Awards from the Singapore government:
the Public Service Star in 2003 for outstanding contri-
butions to overcoming SARS in Singapore; the Public
Administration Gold Medal in 2004 for his work as Di-
rector of Medical Services in the Ministry of Health; and
the Meritorious Service Medal in 2015. Other awards
include the Dr. John Yu Medal from the George Insti-
tute for Global Health, Australia; the Albert Schweitzer
Gold Medal from the Polish Academy of Medicine;
Honorary Doctor of Medicine from King’s College; Hon-
orary Doctor of Science from Duke University; Honor-

ary Doctor of Science from Loughborough University;
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Achievement Medal from the Singapore Society of Ne-
phrology and the 1996 Singapore Youth Award.

Professor Tan, who has been a member of the World
Economic Forum’s Global University Leaders Forum
(GULF) since 2008, was appointed its Chairman from
2014-2016. He also sits on the World Economic Forum’s
Science Advisory Committee. He was the Chairperson
of the International Alliance of Research Universities, a
consortium of 10 leading research-intensive universities
from 2008-2012.

Professor Tan was elected to the US National Acad-
emy of Medicine in 2015. He was previously a Common-
wealth Medical Fellow, Wellcome Fellow, University of
Oxford, and a Visiting Scholar to Wolfson College, Ox-
ford. He is a Fellow of the Royal College of Physicians of
Edinburgh, Royal College of Physicians of London, the
American College of Physicians, elected Fellow of the
Polish Academy of Medicine and Fellow of the Royal
Geographical Society, UK.

Miriam Were, MB ChB, Dr PH., M.P.H.,, is the cur-
rent Chancellor of Moi University in Kenya and a Trust-
ee of the Kenya Medical Women Association. She is
also the Co-Founder of UZIMA Foundation that has
a focus on Youth Empowerment. She was formerly
chairperson of the National AIDS Control Council
(NACC) Kenya, under the Office of the President that
coordinates the national HIV/AIDS response in Kenya.
She was also the Chairperson of the African Medical
and Research Foundation (AMREF) Board. Professor
Were also served on the Advisory Board of the Kenya
Anti-Corruption Commission (KACC) as well as on the
MAP International Board of Directors based in Geor-
gia, USA, amongst others.

Professor Were was Director of the United Nations
Population Fund Country Support Team (UNFPA/
CST) for East and Central Africa and Anglophone
West Africa, based in Addis Ababa, Ethiopia. Prior to
that she also worked as the World Health Organization
Representative in Ethiopia and Chief of Health and
Nutrition in UNICEF, Ethiopia. Professor Were was
recruited to UNICEF from the Department of Com-
munity Health in the Faculty of Medicine, University
of Nairobi where she was Head of Department. While
in the Department, she initiated the Community-Based
Health Care (CBHC) project in Kakamega of which she
was the Director in the period 1976 to 1982.This project
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won the UNICEF Maurice Pate Award of 1978, the first
time an African institution had won this award. Profes-
sor Were qualified as a Medical Doctor from the Uni-
versity of Nairobi. Subsequently, she obtained her MPH
and Dr PH from the Johns Hopkins University.

CONSULTANTS

Anas El Turabi, BM BCh, MPhil,, is a primary care
physician and doctoral candidate in health policy at
Harvard University. He received his BA with Honors in
Physiological Sciences and his medical degree from the
University of Oxford, and an MPhil with Distinction
in Clinical Science from the University of Cambridge.
Anas has a background in health policy and global
health, having spent two years working at the Depart-
ment of Health (England) and with the World Health
Organization on issues of global health research gover-
nance and health research system evaluation. He has also
held an honorary research fellowship at RAND Europe

and has previously worked in strategy consultancy.

Philip Saynisch is a doctoral student in Health Policy
at the Harvard Business School and Graduate School
of Arts and Sciences, concentrating in management.
His research interests include consumer models of pa-
tient behavior and topics in provider decision-making.
He is currently engaged in projects exploring the use of
patient-facing tools for reporting information on the
price and quality of care, and in surgeon decision-mak-
ing around organ transplantation. Additionally, he is part
of an ongoing project studying the impact of patient-
centered medical home reforms in primary care on pa-
tient outcomes. He received his bachelor’s degree from
the University of Pennsylvania in 2009. Prior to join-
ing the Health Policy program, he worked in the Cen-
ter for Outcomes Research at the Children’s Hospital of
Pennsylvania, and as a research assistant in the Wharton

School’s Department of Health Care Management.

STAFF

Carmen C. Mundaca-Shah, M.D., Dr.P.H., is a Se-
nior Program Officer with Board on Global Health at
the Institute of Medicine (IOM). She is currently di-
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recting the Multi-Stakeholder Initiative for Creating a
Global Health Risk Framework for the Future. Prior to
direct-ing this study, she was the study director for the
IOM’s Board on the Health of Select Populations re-
port, Beyond Myalgic Encelphalomyelitis/Chronic Fa-
tigue Syndrome: Redefining an Illness. She also served
as a postdoctoral fellow with the IOM’s Board on Glob-
al Health on the Outcome and Impact Evaluation of
Global HIV/AIDS Programs Implemented Under the
Lantos-Hyde Act of 2008. Prior to joining the IOM,
Dr. Mundaca-Shah was employed as head of the Sur-
veillance Center of the Emerging Infections Program in
the U.S. Naval Medical Research Unit 6 in Lima, Peru.
In that role, she led the successful implementation of a
technology-based disease surveillance system (Alerta) at
sites across the nation and the initial phase of a proj-
ect sponsored by the US Southern Command to expand
Alerta to five other countries in South America. Alerta
is a partnership involving the Peruvian Navy and the
U.S. Navy. Dr. Mundaca-Shah also led the collabora-
tive syndromic surveillance pilot implementation in the
Peruvian Ministry of Health. She was part of the Early
Warning Outbreak Recognition System (EWORS)
Working Group and participated in several studies, in-
cluding a field visit to evaluate the performance of the
system in Lao People’s Democratic Republic. She ob-
tained her M.D. from San Marcos University, Lima,
Peru, and her M.PH. and Dr.P.H. degrees from the
Uniformed Services University of the Health Sciences,
Bethesda, Maryland. Her dissertation work focused on
developing a framework to guide the implementation of
disease surveillance systems in developing countries. Dr.
Mundaca-Shah completed a certificate in emerging in-
tectious disease epidemiology at the University of Iowa.

V. Ayano Ogawa, S.M., is a Research Associate on
the Board on Global Health at the Institute of Medi-
cine (IOM). Prior to IOM, she was a Senior Research
Analyst for USAID, where she helped country offi-
cers develop and strengthen global health initiatives in
Southeast Asia and sub-Saharan Africa. She previously
supported health communication campaigns on a global
scale at U.S. Fund for UNICEF and Sesame Workshop,
and worked in health and education sectors in various
countries, including in Bangladesh, South Africa, and
Taiwan (as a Fulbright Fellow). She holds a B.A. in Pub-
lic Health from The Johns Hopkins University and an
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S.M. in Social & Behavioral Sciences with a concen-
tration in Health Communication from Harvard T.H.

Chan School of Public Health.

Priyanka Kanal was a summer intern working on the
Global Health Risk Framework for the Future at Insti-
tute of Medicine (IOM). Currently, she studies Public
Policy, Economics, and Global Health at Duke Univer-
sity. She previously interned for the OpenPharma Index,
a pharma transparency initiative at Duke’s Kenan In-
stitute for Ethics. She has also conducted research with
Duke’s Nicholas School of the Environment on the link
between reemerging infectious diseases in the United
States to water quality and sanitation.

Mariah Geiger is a Senior Program Assistant on the
Board on Global Health at the Institute of Medicine.
She recently graduated from Macalester College, receiv-
ing a B.A. in International Studies with a concentration
in Community and Global Health. At Macalester, she
founded and chaired Voices on Mental Health, an or-
ganization dedicated to reducing stigma around men-
tal health issues. The organization received Macalester’s
2015 Civil Discourse Award. She was a 2014 Ronald E.
McNair Scholar at the University of Minnesota, where
she worked on the Padres Informados/ Jévenes Prepara-
dos (Informed Parents/Prepared Young People) project,
a community-based participatory research initiative de-
signed to fight tobacco use among Latino youth.

David Garrison is a Senior Program Assistant for the
Board on Global Health at the Institute of Medicine
(IOM). He joined IOM after a year in San Luis Po-
tosi, Mexico, where he taught English and interned with
Mexico’s Ministry of Economy. In his first months at
IOM, he played a supporting role in the finance work-
stream of the Global Health Risk Framework Initiative.
He received his bachelor’s degree from Vanderbilt Uni-

versity, with majors in economics and Spanish language.

Patrick W. Kelley, M.D., Dr.P.H., joined the Institute
of Medicine in July 2003 as the Director of the Board
on Global Health. He also served from 2004 to 2015
as Director of the Board on African Science Academy
Development. Dr. Kelley has overseen a portfolio of
IOM expert consensus studies and convening activities
on subjects as wide ranging as: the evaluation of the U.S.
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emergency plan for international AIDS relief (PEP-
FAR); the U.S. commitment to global health, sustainable
surveillance for zoonotic infections; substandard, falsi-
fied, and counterfeit drugs; innovations in health pro-
fessional education; cardiovascular disease prevention
in low- and middle- income countries; interpersonal
violence prevention in low- and middle-income coun-
tries; and microbial threats to health. He also directed
a unique capacity-building effort, the African Science
Academy Development Initiative, which over eleven
years strengthened the capacity of eight African acad-
emies to provide independent, evidence-based advice
their governments on scientific matters.

Prior to coming to the National Academies, Dr. Kel-
ley served in the U.S. Army for more than 23 years as
a physician, residency director, epidemiologist, and pro-
gram manager. In his last Department of Defense (DoD)
position, Dr. Kelley founded and directed the DoD
Global Emerging Infections Surveillance and Response
System (DoD-GEIS). This responsibility entailed man-
aging surveillance and capacity-building partnerships
with numerous elements of the federal government and
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with health ministries in over 45 developing countries.
He also founded the DoD Accession Medical Standards
Analysis and Research Activity and served as the spe-
cialty editor for a landmark two-volume textbook titled:
Military Preventive Medicine: Mobilization and Deploy-
ment. Dr. Kelley is an experienced communicator, having
lectured in English or Spanish in over 20 countries. He
has authored or co-authored over 75 scholarly papers,
book chapters, and monographs and has supervised the
completion of over 25 book-length IOM consensus re-
ports and workshop summaries. While at the IOM he
has obtained grants and contracts for work conducted
by his unit from over 60 governmental and nongovern-
mental sources. Dr. Kelley obtained his M.D. from the
University of Virginia and his Dr.P.H. in epidemiology
from the Johns Hopkins School of Hygiene and Public
Health. He has also been awarded two honorary doctor-
al degrees and is board-certified in preventive medicine

and public health.
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