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Program Description PREDICT
I. USAID Avian and Pandemic Influenza and Zoonotic Disease Program
A. INTRODUCTION

The U.S. Agency for International Development (USAID) has been a major leader in the
global response to the emergence and spread of highly pathogenic avian influenza (HPAI).
Since mid-2005, USAID has programmed $543 million to build capacities in more than 50
countries for monitoring the spread of HPAI among wild bird populations, domestic poultry, and
humans, and to mount a rapid and effective containment of the virus when it is found. Recent
analyses indicate that these efforts have contributed to significant downturns in reported poultry
outbreaks and human infections, and a dramatic reduction in the number of countries affected.
At the peak of its spread in 2006, HPAI had been reported in 53 countries across three
continents®. By the end of 2008, however, the number of countries affected had shrunk to 20;
five of these countries, four of which were in Asia, accounted for more than 80% of all reported
outbreaks®. Although these apparent successes are significant, HPAI remains a serious threat:
it continues to spread in poultry, the mortality rate among infected humans remains above 60%°
, New genetic variants continue to emerge®, and the potential for it to again spread rapidly across
the globe remains.

Considering these factors, it is critical that USAID and its global partners maintain
vigilance in the fight against HPAI. At the same time, the successes in Africa, Europe and
Eurasia, and large parts of Asia in containing the spread of HPAI suggest an opportunity for
USAID to begin rethinking its current “emergency” focus on the H5N1 virus in favor of a
transitional strategy that addresses the broader threats posed by other emergent diseases of
animal origin (also known as “zoonotic” diseases). The emergence of the HPAI H5NL1 virus in
the mid-1990s was part of a broader dynamic that has given rise to a stream of new and
increasingly deadly zoonotic diseases. Of these new zoonotic diseases, nearly three-quarters
have been caused by pathogens originating in wildlife®, for example, SARS, which emerged in
Guangdong Province, China; Nipah virus in Perak State, Malaysia; and HIV in Central Africa.
Domestic animals, which are the other major source of zoonotic pathogens, account for
approximately 20% of all new zoonotic diseases. RNA viruses like the highly pathogenic H5N1
influenza virus are the most common pathogens, owing to their high rates of mutation and their
higher capacity to adapt to new hosts.

The convergence of people, animals and our environment has led to a growing
consensus among the scientific and public health communities that the emergence of new,
deadly zoonotic disease threats will increase steadily in the coming decades As evidenced by
HPAI and SARS before it, the speed with which these diseases can spread across the
increasingly interconnected globe puts a premium on identification and launch of rapid
containment and response as early as possible when new diseases emerge. Driven by these
growing concerns public- and animal-health professionals, conservationists and ecologists have
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recently formulated a new global health paradigm, called “One World One Health” (OWOH)®,
which identifies the future well-being of humans, animals and the environment as inextricably
linked.

USAID has adopted a strategic approach that, while consistent with the OWOH concept,
specifically draws on the current USAID package of cross-sectoral investments to combat HPAI
to address the broader threats of other emergent zoonotic diseases. The explicit objective of
this approach is to pre-empt or combat, at their source, the first stages of the emergence
of zoonotic diseases that pose a significant threat to public health. To be successful, this
approach will require a significant improvement in the capacity of countries to identify candidate
pathogens while they are still limited to circulating among non-human hosts. In addition, the
countries most likely affected must have the capacity to mount rapid containment at the point of
emergence. Ultimately, the success of these efforts will be measured by the ability to detect and
respond early to not only acute diseases like Ebola Hemorrhagic Fever and influenzas, where
the time lag between infection and illness is measured in days, but also to the emergent
diseases where this gap can span decades, as is the case for HIV.

To build upon investments made in response to HPAI threat, five lines of work surface:
(1) Expansion of current surveillance of wild birds to more broadly address the role played by
wildlife in facilitating the emergence and spread of new pathogens; (2) enhancement of field
epidemiological training for relevant animal- and human-health teams to address the threat
posed by other newly emergent zoonotic diseases in addition to HPAI; (3) strengthened support
for animal- and public-health diagnostic laboratories to more fully address a broader array of
infectious disease threats; (4) broaden ongoing behavior change and communications efforts to
prevent H5N1 transmission from poultry to humans to include potential transmission of other
emergent wildlife pathogens; and, (5) expand our support for simulations and field tests of
national, regional and local pandemic preparedness plans to include threats posed by other
zoonotic disease threats. USAID will use a “risk-based” strategy discussed in this paper to target
its package of interventions towards those places, populations, times or situations where the risk
of zoonotic disease emergence is greatest and the likelihood of impacting on it is highest.

B. BACKGROUND

Over the past several decades, many previously unknown human infectious diseases
have emerged from animal reservoirs, including agents such as human immunodeficiency virus
(HIV), Ebola Hemorrhagic Fever virus, Nipah virus, and Hanta virus. In fact, more than three-
quarters of new, emerging, or re-emerging human diseases at the beginning of the 21 century
have been caused by pathogens originating from animals or animal products®. These newly
emergent threats, such as the Ebola and Marburg outbreaks in Central Africa’ or the 2003
outbreak of SARS in East Asia®, frequently appear suddenly and spread quickly, and after a brief
time they often disappear almost as quickly as they appeared. Other newly emergent diseases,
such as the HIV virus, have emerged less dramatically and have proven far more robust in their
ability to survive and infect over long periods of time.

6 Contributing to One World, One Health: A Strategic Framework for Reducing
Risk of Infectious Diseases at the Animal-Human-Ecosystem Interface,
FAO/OI1E/WHO/UNICEF/UNSIC/World Bank, October 14, 2008
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8 pavid D. Bell (2004): Public Health Interventions and SARS spread, 2003:
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Multiple factors contribute to the emergence of new zoonotic infectious diseases,
particularly the increased interaction between human and animal populations driven by growth in
human population, new trends in animal production practices, changing patterns of wildlife
populations, human intrusion on new ecosystems, and transborder mobility of humans, animals,
food and feed products. A wide variety of animal species, both wild and domesticated, can
serve as reservoirs for these pathogens.

While new global markets have created unprecedented economic opportunities and
growth, the health risks of our increasingly interconnected world continue to grow. Over the past
century, notable reminders of just how vulnerable the world is to the growing risk of emerging
zoonotic diseases include the 1918 influenza pandemic, which was caused by an influenza virus
that initially jumped from birds to humans and killed over 50 million people® globally; HIV, which
originated as a simian virus and now infects more than 33 million individuals'®; and the more
recent threats posed by SARS and the HPAI H5N1 virus. Increasingly, all populations are
vulnerable to new diseases emerging in other countries; it is in our collective interest to
strengthen the capacity of all high-risk countries to prevent the emergence and spread of these
new disease threats.

Recent studies suggest that in a global pandemic caused by a virus similar to the one
that caused the 1918 pandemic, a quarter of the world’s population would be infected and
between 51-81 million people would die, with the toll in the United States exceeding 400,000
casualties™. Related studies also forecast that the toll on the world’s economy would exceed
$4 trillion and result in a five percent loss of GDP in the United States'®. Even short-lived
outbreaks of recent zoonotic diseases have been devastating; SARS in 2003, for example, cost
the economies of East Asia an estimated $50 billion*®. While no one can predict with any
certainty when the next global pandemic will occur, historical records spanning the past 300
years show a cycle of a global pandemics every 30-40 years™. Mindful of this threat, having in
place capacities for early detection of and rapid response to new emergent disease threats will
be central to minimizing their potential impact on our social and economic well-being.

Emerging Infectious Diseases and the Threat Posed by “Zoonotics”

Among the 1,461 pathogens recognized to cause of diseases in humans, nearly 60%
are of animal origin'. An analysis of the more than 300 infectious diseases that have emerged

9 Jeffery K. Taubenberger and David M. Morens (2006): 1918 Influenza: the
Mother of All Pandemics: Emerging Infectious Diseases: 12(1)
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13 Asia Development Bank (2003): Assessing the Impact and Cost of SARS in
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14 pavid M. Morens and Anthony S. Fauci (2007): The 1918 Influenza Pandemic:
Insights for the 21°* Century: Journal of Infectious Diseases: 195:1018-1028

5 E.F. Torrey and R.H. Yolkan (2005): Beasts on the Earth: New Brunswick,
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since 1940°, shows that more than 65% were caused by zoonotic pathogens. Of these new
infectious diseases, nearly three-quarters have emerged from a limited number of agents of
wildlife origin, with bats (the Corona virus, responsible for SARS, and the Nipah virus), rodents
(Hanta virus) and non-human primates (HIV) serving as the most frequently implicated hosts for
spread of new infectious agents to humans.

The other major source of zoonotic pathogens, domestic animals, has been shown to
account for approximately 20% of all new zoonotic diseases®. Viral pathogens, especially avian
RNA viruses like HPAI H5N1, were the principal pathogens identified. Due to their often high
rates of nucleotide substitution, poor mutation error-correction ability, and their higher capacity
to adapt to new hosts, including humans, they have proven particularly deadly.

While the emergences of new zoonotic infectious diseases are difficult to forecast, a
strong enough pattern has been established to instill confidence that the regular appearance of
new infectious diseases or syndromes is virtually inevitable. Recent studies have indicated that
number of new zoonotic diseases has been steadily increasing over the past several decades®®.
As such, unless measures are put in place for more effective detection and control of new
emerging disease threats, their economic and human toll over the coming decades could prove
unprecedented.

“Drivers” of Emergence

Until recently our understanding of the process of diseases emergence has been poor.
Advances in understanding the risk factors for their emergence and the environmental factors
that drive them, however, has led to the following observations!’”: the risk for emergence of
new zoonotic agents from wildlife depends largely on three factors, (1) the diversity of wildlife
microbes in a region (the “zoonatic pool”); (2) the effects of environmental change on the
prevalence of pathogens in wild populations; and (3) the frequency of human and domestic
animal contact with wildlife reservoirs of potential zoonoses.

The emergence of a successful zoonotic pathogen such as SARS or HIV requires three
steps’. First the pathogen must be successfully transmitted between a wild reservoir and
humans or their domestic animals. Several recently emerging zoonoses have achieved this
stage without further transmission, e.g. Hendra virus. Second, the pathogen must be directly
transmitted between humans. Finally, the pathogen must move from a local epidemic into the
global population. Understanding and predicting the global emergence of pathogens require
knowledge of the drivers of each of these steps.

Evidence suggests that many pathogens are transmitted between their animal reservoirs
and humans but fail to be transmitted efficiently from human-to-human. However, there is some
concern that repeated transmission of nonhuman viruses to humans, such as the H5N1 virus,
most of which results in no human-to-human transmission, will increase the diversity of viruses

5> Kate Jones et al (2008): Global trends in emerging infectious diseases:
Nature, Vol 451.21
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7 Nathan D. Wolfe et al (2005): Bushmeat Hunting: Deforestation, and Pediction of Zoonotic Disease Emergence:
Emerqging Infectious Diseases: Vol 11: 12:18221827




and sequence variants moving into humans'’. This situation, could in turn, increase the
probability of transmission of a pathogen that can successfully replicate, and ultimately increase
the ability of a human-adapted virus to emerge. Minimizing the opportunity for repeated
transmission of nonhuman viruses to humans will be critical to pre-empting the emergence of
new zoonotic pathogens.

One example of how wildlife is increasingly a source of new infections comes from the
consumption of “bush meat” in sub-Saharan Africa'®. In this region, people are increasingly
turning to wild animals to meet their nutritional needs, particularly in the face of growing food
insecurity. In the Congo Basin, this trend has fueled an increase in outbreaks of zoonotic
diseases such as Ebola Hemorrhagic Fever. Ebola, like the HIV virus that causes AIDS, passes
into the human population through contact with blood from infected primates, such as gorillas
and chimpanzees, as well as other primates like monkeys, which regularly form part of the
bush-meat trade. The consumption of bush meat is particularly acute across west and central
Africa where there are still large equatorial forests with up to five million tones of bush meat
consumed annually. The multi-billion dollar bush meat industry is a key contributor to local
economies throughout the developing world. It is also among the most immediate threats to
tropical wildlife.

In contrast, the emergence of zoonotic diseases from domesticated animals is predicted
by a combination of animal population density, farming practices, human population density and
human population growth. The explosion in poultry produced across Asia since the 1970s has
been a key factor in the rapid spread of HPAI virus among domesticated animals in recent
years. China typifies the dramatic changes in poultry production. In 1969, an estimated 500
million poultry were being raised in China to feed a population of 750 million. To meet the
growing human population, increased household wealth, and a corresponding rise in demand for
animal protein, the number of poultry had risen to 15 billion*® by 2000. In China, this dramatic
increase in poultry farming has taken place largely on non-industrial farms following traditional
animal husbandry practices, particularly those involving the informal animal-production sector of
“backyard farmers”. This sector is largely unregulated and biosecurity is low. High human and
poultry population densities, coupled with the employment of poor farming practices, have
proven a lethal combination in facilitating the rapid spread of poultry diseases such as HPAI over
the past few years, not only in China but also in other countries and regions with similar profiles.
As a consequence, new zoonotic threats of domestic animal origin, such as HPAI and the more
recent HON2 avian influenza virus, have arisen with increasing frequency. Given that the
demand for animal-based protein is expected to increase by 50% by 2020%, there is a greater
risk for past trends to continue, further fueling conditions for increased emergence of new
disease threats.

Using Risk-based Forecasting for Early Detection of Rare Events

Even as the risk of new zoonotic diseases is increasing, their emergences remain
relatively rare whose occurrences have proven difficult to predict. One of the biggest obstacles
to early detection of these diseases is the lack of sufficient, sensitive surveillance capacity

8 H_E. Eves et al. (2002) : The Bushmeat Crises Taskforce Collaboration
Across Sectors and Continents to Address the Bushmeat Crisis: Communique,
November 2002

19 Food and Agricultural Organization — Livestock production
20 C. Delgado et al: Livestock to 2020: the next food revolution: Food,
Agriculture, and Environment Discussion paper 28, Washington D.C.



geared toward rapid and reliable detection of highly unusual pathogens. Traditional disease-
surveillance approaches tend to assume disease risks are relatively homogenous across
populations or geographic areas; applying traditional disease surveillance to monitoring for rare
events, such as emergent diseases, however, would be exceedingly cost- and infrastructure
prohibitive. However, recent advances in the understanding of factors that drive the emergence
of zoonotic diseases have led to the development of new risk-based models for forecasting new
zoonotic diseases, therefore opening opportunities to bring greater focus to emergent-disease
surveillance. The origins of newly emergent diseases have been found to strongly correlate
with specific geographic areas, animal hosts, microbial agents, and people.

Geographic “Hot Spots™: In a retrospective analysis of outbreaks of new diseases over
the past 50 years, zoonotic pathogens® from wildlife were found to be most concentrated in
lower-latitude regions of tropical Africa, Asia and Latin America, with high risk foci in eastern
China, the Gangetic and Indus River plains of the India sub-continent, Congo Basin, and the
neighboring Rift Valley regions of East Africa, the Niger delta of West Africa, and the northwest
region of South America (Figure 1a). Wildlife host-species richness was shown to be a
significant predictor for the emergence of zoonotic diseases. Significantly, this study showed a
substantial risk of wildlife zoonotics originating at lower geographical latitudes where there are
very limited surveillance and response capacities.

In this same study, zoonotic pathogens from domestic animals were found to be highly
concentrated in eastern China, the Gangetic plain of the India sub-continent, and along the Nile
River in Egypt. Not surprisingly, these are the same areas where the HPAI virus is principally
concentrated (Figure 1b).

While retrospective studies can provide important insight into the general distribution of
past zoonotic “hot spots”, the maps illustrated in figure 1, do not necessarily serve as predictors
for where future diseases might emerge. Another study (Figure 2)%*, which used ecologic niche
modeling of outbreaks and sporadic cases of filovirus-associated hemorrhagic fever, provides
the first large-scale “predictive map” on the most likely geographic and ecologic distributions of
Ebola (2a) and Marburg virus (2b). The significance of predictive modeling is that it provides
greater insight into where emergent pathogens may be circulating but are undetected; they also
highlight geographic areas that may currently be free of a particular pathogen but possess the
requisite ecological risk factors to make them highly vulnerable to its introduction. Most

® Kate Jones et al (2008): Global trends in emerging infectious diseases: Nature, Vol 451.21
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importantly, predictive models allow for more strategic focusing of resources for monitoring for
the emergence and spread of zoonotic threats.

Figure 2
2
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High-risk host species: There are an estimated 50,000 vertebrate species that are potential
reservoirs for viruses, bacteria, and other pathogens that could potentially infect humans?.
Very few of these species, however, will ever have the kind of direct or even indirect contact
with people or domestic animals that allow for the transfer of animal pathogens to humans, with
the “hot spots” representing some of the most remote and least-accessed regions of the earth.
Yet, over the past several decades, there has been an almost exponential growth in the
frequency of these contacts as new human settlements and roadways increasingly infringe on
once-pristine wildlife domains.

The frequency of interaction, therefore, is the critical factor in weighing the risk specific
animal hosts pose to transferring potentially dangerous new microbial agents to humans.
Animal host-to-human and animal host-to-domestic animal interactions provide ideal
circumstances for pathogens that initially affect only animals to evolve first into agents that can
cause primary infections in humans through direct animal-to-human contact to agents that can
cause limited outbreaks through both human-to-human contact and animal-human contact®.
The numbers of species that account for the majority of these transfers, however, appear
limited; rodents have proved highly adaptive in their ability to spread pathogens to humans,
such as Hanta virus through their feces and urine. Conversely, bats have infected people with
Nipah virus directly through contaminated fecal droppings and indirectly by infecting pigs who
are later consumed by humans. In the case of the Ebola and Marburg viruses, infected non-
human primates (which were most likely infected by bats) have been the source of human
infections when consumed as bush meat®.

While other species of wild animals have undoubtedly been involved in either the direct
or indirect infection of humans with novel animal pathogens, there is an emerging consensus
that it is a limited sub-set of infected wildlife that has frequent interactions with humans that
poses the greatest risk for enabling the infection of humans with potentially new and deadly

22 W_ 1an Lipkin (2009): Microbe Hunting in the 215 Century: PNAS: Vol 106/1

2% Nathan D. Wolfe et al (2004): Naturally Acquired Simian Retrovirus
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pathogens. This suggests that these “high-risk host species” should be prioritized for monitoring
for the emergence and spread of potential microbial threats.

High-Risk microbial agents: Wildlife is a reservoir of an extraordinarily deep and diverse pool of
microbial agents. There are an estimated 1 million different viruses, alone, circulating among
wildlife of which 99% have yet to be recorded®®. Even considering such overwhelming diversity,
the actual numbers of microbial agents that have been reported to infect humans and cause
disease are limited. RNA viruses, such as retro-viruses (AIDS) and influenza A viruses
(influenza), Corona viruses (SARS), and Filoviruses (Ebola and Marburg) are examples of
families of pathogens that have proven capable of human-to-human transmission. As such,
families of viruses with demonstrated capacities to infect humans provide a first, but not
exclusive, line for focused monitoring and surveillance. By tracking their movement within and
among animal species, including domestic animals and humans, and monitoring for key genetic
changes can prove a critical tool for an early identification of emergent threats. As illustrated
less than ten years ago by the Corona virus, however, new disease threats can emerge from
families of viruses that previously have not been know for posing threats to humans. It will be
important to monitor other microbes circulating within the “high-risk” animal hosts for their ability
to diversify their host range or for changes in their epidemiologic profile.

High-Risk populations: Ultimately, the key event in the transfer of a novel animal pathogen is
either direct or indirect exposure of an individual to an infected animal host. Individuals and
populations with frequent exposure to wild animals or their products, such as hunters and
related butchers of wild game, bush meat traders and consumers, as well as those whose
economic activities lead to incursions in wild life areas, such as loggers, miners and road
builders are at particular risk of infection of new microbial threats?®. In addition, domestic
animals that live in close proximity to wildlife habitats can act as an intermediary source of
infection; for example, the infection of domesticated pigs by bats or the hunting/scavenging of
wild game by domesticated dogs. It is likely that monitoring of population settlements where
human and domestic animals have high levels of exposure to wild animals will provide the
earliest insight into events involving the transfer of a new microbial threat from a wild animal
host.

Together, these observations about the relationship between “risk” and geographic “hot
spots”, animal hosts, microbial agents, and vulnerable populations demonstrate that the
emergence of new zoonotic diseases strongly correlates with socio-economic, environmental,
genetic, biological, and ecological factors. Importantly “risk-based” intervention strategies can
be used to provide the basis for a highly cost-effective and strategic allocation of resources to
pre-empt or combat the first stages of disease emergence. In effect, risk-based interventions
allow the use of knowledge about the heterogeneity of risk to target disease detection to those
places, populations, times or situations where risk of disease is greatest and the likelihood of
finding it is highest. The result is more efficient use of limited resources in detecting a rare
“‘emergent” event.

C. STRATEGIC FRAMEWORK

USAID efforts to control the HPAI virus have been focused on improving developing-
country capacities to contain the virus and limit its opportunities to develop the properties that

2 W. lan Lipkin (2009): Microbe Hunting in the 21* Century: PNAS: Vol 106/1
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would allow it to move efficiently and continuously among humans. USAID recently conducted
a series of strategic reviews to determine whether the goals and strategies of its Avian and
Pandemic Influenza (API) program needed to be modulated or significantly changed in light of
lessons learned in efforts to fight HPAI over the past three years. The reviews strongly
concluded that significant progress has been achieved in controlling the HPAI threat in many
parts of the world, but that the virus still remains a serious threat: It continues to spread in
poultry, new genetic variants continue to emerge, the mortality rate among infected humans
remains above 60%, and possibility remains that the virus could once again spread around the
globe as it did in 2006. As such, maintaining vigilance in the fight against the HPAI virus is
critical.

The exercise highlighted the important contribution made by improving disease
surveillance and response capacities, particularly in those areas in Africa and Asia most
vulnerable to the emergence of other zoonotic threats. Specifically, it was concluded:

(1) The overall magnitude of the H5N1 avian pandemic has diminished, with reported
numbers of poultry outbreaks and human cases having decreased since their peak in
2006.

Over the past three years, the total
numbers of reported poultry outbreaks
and human cases have decreased. In

Reported Poultry Outbreaks and Human Cases
Worldwide Decreasing Since 2006
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addition, there has been an 81% reduction in human cases during the peak influenza period of
November 2008 to February 2009 compared to November 2007 to February 2008%’.

Progress has been particularly significant in Thailand and Vietnam, two of the most
affected countries. Between December 2003 and December 2005, both countries accounted for
a total of 3,447 reported H5N1 outbreaks in poultry, or 86% of the global total. After an
aggressive package of control measures was introduced in both countries in 2005, total poultry
outbreaks between January 2006 and June 2008 fell to 182. On the human-health side, results
have been equally remarkable. During the same 2003-2005 period, both countries reported 115
human cases, or 78% of the global total. Since 2006, there have been 16 human cases in both
countries (through February 2009)%.

(2) H5N1 appears to have not only stopped spreading to new countries, but there has also been
a dramatic contraction of its geographic range.

2" Andrew Clements (2009): Unpublished analysis of WHO/FAO/OIE data

2 Andrew Clements (2009): Unpublished analysis of WHO/FAQ/OIE data
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With the exception of Nepal which had its first limited (and quickly contained) outbreaks this
Figure past December, H5N1 appears largely to
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USAID has focused on
strengthening the capacity of affected
countries in three key areas: early
identification of HSN1 outbreaks involving
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faster than previous years. ‘ for HPAI outbreaks in domestic poultry,
Data from OIE and WHO repats traugh 2/1609. Pollty outreak cataffom hioresia and Egypt ot complte wild birdS, and humanS, have
iy e e strengthened capacities of veterinary and
human health laboratory diagnosis of the HS5N1 virus, and have established rapid response
teams involving veterinary and public health professionals trained in core principals of field
epidemiology. All of these are key capacities that could prove the backbone of any effort to
address the larger threats posed by emerging zoonotic diseases. Per the adjacent figure, a
comparison of recent Al seasons (November through February) indicates that the average
number of days between the start of disease outbreak in poultry or wild birds and H5 or H5N1
confirmation has fallen from in excess of eight days (in November 2005-February2006) to three
days (during the current 2008-2009 season)?*. This is a strong indicator that the worldwide
response to HPAI outbreaks has dramatically improved.

2 Andrew Clements (2009): Unpublished analysis of WHO/FAQ/OIE data
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A “Package” for Control of Emergent Zoonotic Threats: Building on HPAI Control Platforms

Over the past three years, USAID’s HPAI program has focused on building capacities for
monitoring the spread of the H5N1 virus among wild bird populations, domestic poultry and
humans, and to mount rapid and effective containment of the virus when found. The successes
in Africa, Europe and Eurasia and large parts of Asia in containing the spread of the HPAI virus
have begun to signal the opportunity to begin rethinking our current exclusive “emergency” focus
on the HPAI virus in favor of a transitional strategy to address the broader threats of other
emergent diseases of animal origin. Specifically, we describe a multi-year effort that will use
risk-based modeling to target a package of highly cost-effective surveillance and
response interventions. Importantly, this effort builds on the HPAI control platforms to
establish a global early warning system for disease emergence to address the broader
threats posed by other emergent diseases of animal origin as the urgency for an
exclusive HPAI effort subsides.

To address the rising threat posed by new emergent diseases, USAID will build on its
current HPAI portfolio to develop an intervention package that includes five main lines of work:
(1) expand our current monitoring of wild birds to more broadly address the role played by
wildlife in facilitating the emergence and spread of new pathogens; (2) enhance support for field
epidemiological training of relevant animal and human health teams beyond HPAI to more
broadly address the threat posed by other newly emergent zoonotic diseases; (3) enhance our
support for animal- and public-health diagnostic laboratories to more fully address a broader
array of infectious disease threats; (4) broaden ongoing behavior change and communications
efforts to prevent H5N1 transmission from poultry to humans to include potential transmission of
other emergent wildlife pathogens; and, (5) expand our support for simulations and field tests of
national, regional and local pandemic preparedness plans to include threats posed by other
zoonotic disease threats Using risk-based modeling, our focus will be on delivering this package
in geographic “hotspots” for the emergence of new infectious disease threats originating from
both wild animals (the Amazon region, the Congo Basin, the Gangetic Plain, and Southeast
Asia) and domestic animals (East and Southeast Asia) (Figure 6)).

Figure

USAID’s Geographic “Hot Spot” Focus USAID’s Geographic “Hot Spot” Focus

Wildlife Domestic Animals

Congo Gangetic
Amazon g O g .
O Basin Region East Asia

The USAID strategy envisions five primary mechanisms. These mechanisms will,
together, form a comprehensive program. However, due to the fact they each mechanism
requires specific skills they will be implemented through different existing grants or new separate
procurements. A brief description of the five is presented in the table below.
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USAID Emergent Zoonotic Disease Program

Area of focus

Project
name

Implementing
group

Description

Planning

PREPARE

CA

A cooperative agreement that will
support technical assistance for
simulations and field tests of national,
regional and local pandemic
preparedness plans. The intent will
be to ensure that countries have the
ability to actually implement national
response plans in an effective and
efficient manner.

Surveillance

PREDICT

CA

A cooperative agreement to monitor
for the emergence of new infectious
diseases in high-risk wildlife (e.g.
bats, rodents and non-human
primates) that could pose a major
threat to human health. Particular
focus would be placed on
establishing an enhanced wildlife
monitoring capacity in those
geographic “hotspots” that pose a
particular risk for the emergence of
new infectious disease threats. The
monitoring would include wildlife in
their natural habitats, market trade of
wildlife, wildlife products and foods,
including characterizing the risks
associated with “bush meat”.

Laboratory

IDENTIFY

WHO, FAO,
and OIE

The intent of this area of work is to
support the development of a
laboratory network and strengthening
of diagnostic capacity that can
facilitate the identification of newly
emergent pathogens of animal origin.
This work will be undertaken through
grants that USAID has with the World
Health Organization (WHO) and the
Food and Agriculture Organization
(FAO). Also included in this activity
as a sub-grant from FAO to the World
Organization for Animal Health (OIE).

Response

RESPOND

CA

A cooperative agreement that will
strengthen the human capacity of
countries to respond to outbreaks of
newly emergent diseases of animal
origin in a timely and sustainable
manner. The agreement will focus on
the development of field epidemiology
training in long term settings as well
as short term in-service training
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programs. That training will
emphasize the merging of animal and
human health dynamics into a
comprehensive capacity for disease
detection and outbreak response.

Communications | PREVENT CA A cooperative agreement that will
& Behavior address other disease threats of
Change animal origin, including supporting

efforts to characterize “high risk”
practices that increase the potential
for new disease threats from wildlife
or wildlife products to spread and
infect people; identify high-risk groups
that need to be targeted for
communication / behavior change
messages; and formulate behavior
change / communication strategies
and interventions that are consistent
with meeting the challenges posed by
“rare” events, such as the emergence
of a new infectious disease.

II. Program Description of PREDICT
A. GOALS AND OBJECTIVES

USAID is issuing this cooperative agreement with the goal of establishing a global early
warning system for disease emergence that is capable of detecting, tracking and predicting the
emergence of new infectious diseases in high-risk wildlife (e.q. bats, rodents and non-human
primates) that could pose a major threat to human health. Particular focus will be placed on
establishing an enhanced wildlife monitoring capacity in those geographic “hotspots” that pose a
particular risk for the emergence of new infectious disease threats. Surveillance will focus on
specific priority pathogens. Agents such as retroviruses, influenza, corona viruses, filoviruses
are examples of agents that would be tracked by this agreement. The final list will be identified
by USAID and the cooperating agency. The monitoring will include wildlife in their natural
habitats, market trade of wildlife, wildlife products and foods, including characterizing the risks
associated with “bush meat”.

The following five objectives and illustrative activities will form the core of this project.

1. Objective |: Assess existing capacity and develop plans for the implementation
of wildlife surveillance support.

The PREDICT project will assess the capability of each country/region to conduct
wildlife surveillance and develop a plan of action that identifies the inputs needed from
this project to achieve the other objectives described in this RFA.

A wide range of laboratory and data surveillance platforms, systems and capabilities
of various levels exist across the geographic areas of interest and these assets may be
important parts of the overall effort to develop systems for the surveillance of disease in
wild animals. For example, WHO, FAO, OIE, and the U.S. Government (to include CDC,
DOD, and USAID) have provided resources and technical assistance within key
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countries and regions to develop analytical (laboratory) capacity and to implement
surveillance systems. Many of these labs and systems are primarily focused on specific
diseases, however, these assets may be available and useful to include. Also, these
assets may currently be used to varying levels of capacity, and the utility may change
predictably (e.g., seasonally) or unpredictably (e.g., outbreaks, changes in organizational
priority). Ultilizing these existing assets and capabilities will require close coordination
and a clear understanding of organizations, workloads and priorities.

This objective should result in a comprehensive understanding of the existing
capacity in the countries and regions targeted through this project. It will describe the
existing capabilities, their current utility, and any opportunities to use those capabilities
for broader surveillance of diseases in wild animals that are of potential public health
impact. Close coordination with the organizations that own, support, and/or operate
these assets will help to understand the true potential for use in this wild animal
surveillance project. Gaps in systems will be identified and options for solutions will be
developed and presented. Barriers to implementation of a wild animal surveillance
system will be identified and addressed.

Illustrative Activities:

e Development of an assessment tool to capture information on key capabilities and
systems.

e Development of a report that describes capabilities and their potential use for
broader wild animal disease surveillance.

e Analyses of gaps in systems and barriers to implementation.

¢ Meetings with key partners in the target countries and regions that increase the
understanding of capabilities and the practical opportunities for expanding their use
for broader wild animal disease surveillance.

2. Objective ll: Develop models of disease occurrence and spread as well as
determining specific areas at high risk.

Zoonotic disease emergence and spread is difficult to predict because there are
several dynamic factors and relationships that affect the occurrence and spread of
disease. Relationships among humans, domestic animals and wild animals are varied,
and they are changing rapidly in some areas of the world. Therefore, it is necessary to
focus efforts based on the risks of host animals that carry pathogens of known public
health impact having close and frequent contact with people or their domestic animals.
These conditions most often occur in what can be described as geographic “hot zones”
for emerging infectious disease. They are areas of high biodiversity and high human
population density which may be changing the human-animal-ecosystem interface with
increasingly frequent and complex contact.

Some human-driven factors affecting increased and complex human-animal
interaction include genetic and biological factors, social, political and economic factors,
human health, behavior and attitudes, and activities such as transport and trade of
animals and animal products. For example, the world’s human population has nearly
doubled since 1950, and this growth has increased the demand for animal protein.
Larger numbers of farmers in resource-poor countries are raising food animals in
concentrated animal feed operations, and there is a lack of consistent, safe animal
husbandry practices such as vaccination. These conditions greatly increase the risk of
zoonotic disease spread to humans. Also, the increased demand for animal protein has
led to an increased demand for “bushmeat” — the meat of terrestrial wild animals such as

18



elephants, non-human primates, rodents and birds. Hunting, trading, handling and
consuming wild animals may expose people to emerging infectious diseases such as
Ebola.

Environmental-driven factors such as changes in weather patterns and climate may
affect the spread of emerging zoonotic diseases. Also, the great expansion of human
habitat into areas that were previously dominated or even exclusively inhabited by wild
animals adds to the frequency and complexity of interaction among humans, their
domestic animals, and wild animals. Animal habitats, feeding habits, reproductive
patterns and other characteristics may change as their environment changes.

This objective should produce computational models of disease occurrence and
spread that will aid in the development of wild animal surveillance systems and risk-
based forecasting for early disease events. Using existing data sets, historical
information, scientific publications and other credible, relevant information, these models
will identify geographic areas and animal species to target for surveillance activities,
identify the factors and conditions most likely to influence the spread of disease from
wild animals to domestic animals and/or humans, describe the strengths and
weaknesses of differing levels of detection and reporting, and assess the potential
impacts (e.g, health, economic) of disease and disease control measures. Efforts
should focus pathogens that have known public health impact (e.g., RNA viruses, such
as retro-viruses (AIDS) and influenza A viruses (influenza), Corona viruses (SARS), and
Filoviruses (Ebola and Marburg), and Nipah virus, are examples of pathogens that have
proven capable of acquiring human-to-human transmission, and therefore pose special
risks to humans.). The pathogens listed previously are relevant examples;
however, USAID may expand on this list of pathogens and may require the recipient of
this cooperative agreement to work on disease surveillance activities for any pathogen
that may have significant public health impact.

lllustrative Activities:

¢ Identify and mine data sets and other information useful for modeling disease
occurrence and spread

¢ Identify key factors affecting the occurrence and spread of emerging zoonotic
disease in geographic focus areas and/or target species

¢ Identify key factors affecting the spread of disease from specific species of wild life
Produce mathematical models that illustrate the occurrence and spread of disease
from wild life based on key factors

3. Objective lll: Establish a wildlife surveillance capacity in selected countries
and regions that targets specific microbial agents

There are several strategies to consider for developing surveillance capacity to
detect disease among wild animals. These include analysis of pathogens, surveillance
of markets, trade of wild animals, movement of animal products, behavior of people
handling animals and animal products, and indicators or “triggers” for disease outbreaks.
It is critical that selected strategies provide timely information on the greatest threats to
domestic animal populations and ultimately public health. Strategies must also be
supportable in the environments in which they are established. For example,
surveillance of pathogens may require the development and sustaining of analytical
capacity in resource-restrained countries. Laboratories with adequate bio-safety levels
are too expensive to maintain in many low-resource countries, and it is difficult to assure
ongoing adherence to bio-safety practices that protect workers and prevent spread of

19



disease. Furthermore, laboratory analyses alone do not provide adequate information
on disease threats or their prevention. Surveillance of behaviors, practices, and
indicators or triggers must be carefully planned so that they produce useful information
on risk of disease spread. Such surveillance strategies must also provide useful
feedback to participants so that the work is valued and sustainable.

This objective will improve policy development capabilities for conducting routine and
other non-routine surveillance of targeted diseases in wild animals. Disease occurrence
and spread among wild animals and channeling to domestic animals and humans may
have tremendous economic and public health impacts. However, surveillance systems
can fail or become ineffective if they are not adequately supported by thoughtful policy.
Sampling and testing may be inadequate, inconsistent, or sometimes overwhelming.
Surveillance systems that do not provide useful feedback may appear meaningless and
a waste of scarce resources. Therefore, the design of the system must be very
thoughtful and supportive of stakeholder interests, and the system must be supported by
strategic policy.

This objective will also support the strengthening of country capacity to become
aware of disease outbreaks, forecast early disease events and to implement enhanced
surveillance during un-forecasted outbreaks. As countries improve routine surveillance
of disease occurrence and spread in wild animals, they will understand the changes in
routine surveillance data that indicate that an outbreak may occur or is beginning to
occur. Also, through modeling and other strategies, countries will also be able to
prepare for events (e.g., drought, flood, changes in livestock production, changes in
trade, movement of high-density human populations into new areas) that increase the
risk for outbreaks. Countries will improve their capacity to respond to such events by
increasing the intensity of routine surveillance and/or broadening surveillance strategies
to detect outbreaks of one or more disease threats.

This objective will improve the ability of countries and regions to monitor key risk
factors for disease spread. Ministries of Health, Agriculture and others will be able to
use surveillance information to communicate risk and prevention information to key
groups and to inform policy decisions that protect human health and economic well-
being.

This objective will also improve the ability of countries to safely collect samples at
field sites and ensure that samples reach appropriate laboratories in suitable condition
for analysis. The collection and transport of specimens in resource-restrained countries
is one of the greatest challenges for laboratory surveillance. Collectors must be well
trained and equipped to safely collect proper samples. Virus isolation is laborious,
expensive and slow — results are generally not available for one to two weeks after
submission. Therefore, the proper collection and transport of useable specimens is
critical to timely feedback of results. In most cases, specimens require strict
environmental conditions and timeframes for transport from collection to an appropriate
laboratory environment. Conditions such as “cold chain” (a series of storage and
transport links through a network of refrigerators, freezers and cold boxes that keep
specimens at a safe temperature throughout their journey) require delicate logistical
support, and a break in that system effectively destroys samples.

This objective will also improve capacity within target countries to conduct analysis of
data from the wild animal surveillance system and interpret the results. Ongoing review
and analysis of surveillance data will be necessary to understand emerging disease
issues in wild animal populations, to provide input to models that predict occurrence and
spread of disease, and to predict and track any spillover from wild animal populations to
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domestic animals or humans. As this project matures, there will be large amounts of
data and multiple sets of data, depending on the types of surveillance strategies
employed. The project must ensure that analysts are identified, properly trained, and
equipped to conduct data analysis and provide clear interpretations of the data.

Illustrative Activities:

o |dentify existing surveillance systems that could be broadened to include the
monitoring of disease in wildlife.

¢ Identify gaps in systems and resources that are necessary for a functioning
surveillance system.
Develop and improve protocols that results in more efficient and effective sampling

e Provide training and technical assistance to countries in developing, expanding, and
maintaining surveillance systems.

¢ Increase the number of trained animal and human health workers that can participate
in surveillance activities at different levels and localities.
Develop evaluation methodologies to assess and improve surveillance systems.

e Use modeling results to forecast events and plan surveillance strategies
Increase capacity to “bank” samples and data during periods of routine surveillance
and retrieve them for use during outbreak occurrences.

e Provide training and technical assistance in specialized epidemiology techniques
such as aberration detection.

e Training and equipping of local-level workers for safe and proper specimen collection
in the field

e Coordination with USAID for equipment and supplies needed for safe specimen
collection

o Development and implementation of systems to track sample transports

e Assessment of cold chain and other transport capabilities in-country and plans and
activities to improve and extend those capabilities

e Work with field epidemiology training programs on disease investigations, data
collection, analysis and interpretation

¢ Provide material support for training in data analysis and interpretation
Provide technical support for training in data analysis and interpretation

¢ Ongoing engagement of stakeholders in developing policy that supports the
surveillance system

e Developing communication loops that inform stakeholders of results and gather
stakeholder feedback on the system

¢ Monitoring and evaluation of the impact of policy decision on surveillance activities

4. Objective IV: Introduce new technologies where they are appropriate and
sustainable.

Technological advances have extended the ability to conduct disease surveillance in
developing countries. For example, disease reporting can occur through text messaging
or SMS. Also, field diagnostic technology can help reduce logistical issues for specimen
transport and laboratory backlogs. This project will capitalize on the practical,
sustainable application of technology to support and streamline surveillance of targeted
microbial agents among wild animals. It will focus on technologies that are proven
effective, adaptable to low-resource countries, sustainable and promising for long-term
use. Appropriate surveillance staff in focus countries will receive training and support for
the integration of selected technologies into wild animal surveillance and they will
provide feedback and suggestions for improvement to these applications.
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Illustrative Activities:

e Reporting of wild animal illnesses and/or die offs through phone technology, digital
photo/video, or email.

o Working with USAID on validating field test kits and integration of test kits for use in
national surveillance systems.

e Surveillance of wild animal illnesses and/or die offs through review of local/regional
media (to include informal sources such as blogs).

e Tracking of lab samples and ordering of consumables (lab and field).

5. Objective V: Improve the flow and handling of information, specimens and
samples resulting from the surveillance activities.

The flow of information from surveillance systems through appropriate channels to
decision makers who can then take action to reduce and prevent the spread of disease
is critical to success. One of the great challenges in monitoring zoonotic diseases of
potential public health impact is that success requires close coordination and sharing of
information among animal and public health sectors. Emerging zoonotic diseases
among domestic animal populations have tremendous and often immediate economic
consequences (e.g., domestic consumption, imports and exports) while the public health
impacts are not always as immediate or clear. These challenges also vary among
countries. This objective will develop the policy considerations around notification of
emerging diseases and ensure timely, parallel flows of communication through animal
and public health sectors so that timely decisions and actions can occur. It will also
develop communication and feedback channels to support and strengthen wild animal
surveillance systems. Key partners and participants will be engaged to understand how
surveillance information can be used at different levels. Communication methods