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PREDICT, a project of USAID's Emerging Pandemic
Threats (EPT) program, was initiated in 2009 to strengthen
global capacity for detection and discovery of viruses with
pandemic potential that can move between animals and
people. Those include filoviruses, such as the ebolavirus and
Marburg virus; influenza viruses; coronaviruses, the family to
which SARS and MERS belong; and paramyxoviruses, like
Nipah virus. PREDICT has made significant contributions to
strengthening global health security by improving surveillance
and laboratory diagnostic capabilities for new and known
viruses.

Now working with partners in over 30 countries, PREDICT is
continuing to build platforms for priority viral surveillance and
for identifying and monitoring zoonotic pathogens or those that
can be shared between animals and people. Using the One
Health approach, the project is investigating the behaviors,
practices, and ecological and biological factors driving disease
emergence, transmission, and spread. Through these efforts,
PREDICT is improving global disease recognition and
beginning to develop strategies and policy recommendations
to minimize pandemic risk.

REDUCING PANDEMIC RISK, PROMOTING GLOBAL HEALTH
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PREDICT (@) core,
Supporting the Global Health Security Agenda in Africa and Asia

PREDICT is working to strengthen global
capacity for detection and discovery of
zoonotic viruses with epidemic and
pandemic potential, including the Ebola,
influenza, and Zika viruses that have been
recent causes of devastating disease and
necessary impetuses of dramatic and
resource-intensive responses. The
project is actively and diligently
implementing GHSA activities in target
countries aimed at developing and
operationalizing strategies to improve
disease management efficiencies in the
short term and reduce zoonotic pathogen
spillover, amplification, and spread in the
long term, through improved public health
policies and risk-reducing mitigation
efforts. In every country of engagement,
we work hand-in-hand with governmental
and non-governmental stakeholders to
develop and implement activities that are -
tailored to country and regional

priorities and specifically designed to

strengthen capabilities and ensure

lasting positive effects from our

engagements.

Using the One Health approach to improve capacity for zoonotic disease management and surveillance in a cross-sectoral manner
and enable early detection of known and emerging disease threats, PREDICT is making significant contributions to strengthen
biosafety and biosecurity, national laboratory systems, and reporting efficacy in all engagement-countries, while also improving
the stability of these systems through One Health workforce development.
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PREDICT Activities with Monitoring and Evaluation Outcomes
ACTIVITY DEFINITION MONITORING INDICATOR

Strengthening Systems for Prevention, Detection and Response

Outbreak Response Providing technical assistance with outbreak response if Median number of days from
requested by the government and approved by USAID government request to PREDICT
assistance
One Health Surveillance and  Conducting animal and human sampling; Conducting Characterization of risk factors and/or
Risk Characterization biological and/or behavioral data collection; Collecting interfaces associated with spillover,
data on ecological and epidemiological factors amplification and/or spread; Intervention

associated with virus evolution, spillover, amplification, points prioritized for development of risk
and/or spread; Collecting data on animal-human contact mitigation approaches

for characterization of behavioral risk; Prioritization and

description of identified intervention points to inform

development of risk mitigation approaches

Modeling and Analytics Development of tools to better understand the Viral, bacterial, or other disease risk
emergence of disease pathogens pathway models or maps developed
and/or refined

Lab Strengthening: PREDICT Laboratories have adequate infrastructure (facilities, lab  Percentage of labs in the country with
viral family screening equipment, staff, etc.) and sufficient training to conduct  the ability to perform testing for the 4
consensus PCR (cPCR) testing for the minimum four priority viral families using PREDICT
viral families (Corona, Paramyxo, Influenza, Filo) using  protocols
PREDICT protocols and can perform, or have support to
perform, cloning and sequencing to confirm PCR
positives and to identify the virus present
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ACTIVITY DEFINITION MONITORING INDICATOR

Workforce Capacity

Workforce Development: Personnel and/or students participating in the Number of current professionals trained
Training following types of trainings: Field Sampling,

Information Management, Laboratory Techniques

and Assay Development, and Risk Characterization

Workforce Development: PREDICT training and employment of local or Total number of in-country staff who are
Local Capacity regional staff members in host countries from the host country or region

One Health Strengthening

Advancement and Development of One Health resources (including Tools developed for implementation and
improvement of One Health guidelines, technical protocols, standard operating operationalization; Evidence-based
practices and policy procedures, standardized data collection instruments informational resources developed
and protocols, and instructional tools and manuals including policy briefs, research papers,
for implementing risk mitigation recommendations) to situational analysis/risk assessment, and
provide evidence-based guidance on the zoonotic prioritization resources

operationalization and/or implementation of One
Health principles and approaches; Inform policy
change through evidence-based solutions
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OUTBREAK RESPONSE ASSISTANCE

COUNTRIES WHERE PREDICT ASSISTED WITH
OUTBREAK RESPONSE

Democratic Republic of Congo * Rwanda * Tanzania * Kenya * Nepal * Bangladesh

3

OUTBREAK RESPONSE SUPPORT

AVERAGE
NUMBER OF
DAYS FROM
GOVERNMENT
REQUEST FOR
PREDICT

A S S | S T A N C E A field investigation team collects a sample from a dead crow during
support provided to the Government of Bangladesh for an unusual

B B IV Y die-off investigation. Photo: PREDICT/Bangladesh.

Page 12 of 214 USAID-00012




204

TOTAL STAFF

97%

' 'é:'m p.;é,q.rare‘.; for a trainfqg-a-égan on b
FROM HOST COUNTRY sampling ofiro ED:CTZanz&u’a 5 coantry. coordinator (second
_fromfeft) ﬁr?ﬁqe_ ®8hnical afgpen. Photo: PREDICT/Ghana.
o Py K : i f i ] :

The PREDICT/Cameroon team processes

. S TREN G THENIN G % ' < 4 samples in the field. Photo:_ EREDICT/Camemon.
LONG-TERM N [teua | )
ONE HEALTH \ gl TR e
CAPACITY  p——

CREATING A &
SUSTAINABLE
WORKFORCE FOR
ONE HEALTH

198

STAFF FROM STAFF NOT FROM
STAFF FROM
AT LA REGION COUNTRY OR REGION __ :
Page 13 of 214 USAID-00013



ONE HEALTH "—'i”“ USAID |EMERGING PANDEMIC THREATS

.n“" FROM THE AMERICAN PEOPLE

TOOLS AND RESOURCES
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TOOLS DEVELOPED FOR IMPLEMENTATION

EVIDENCE-BASED INFORMATIONAL RESOURCES ONE HEALTH IN ACTION
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COMMUNICATION ONE HEALTH IN ACTION

TO ADVANCE
ONE HEALTH THE ROLE OF ENVIRONMENT

PRACTICES AND IN ONE HEALTH AND
POLICY NATIONAL HEALTH SECURITY

Across the world, ministries of environment and
natural resources and/or environmental protection
agencies have different mandates and missions,

but many of them focus on the protection of the
environment with the goal of protecting public health.

Environmental health practitioners monitor food

safety from farm to table; are responsible for vector
and vermin monitoring and control; and monitor

4 1 7 microbial and chemical pollution of the land, water, and

air. Natural resource managers monitor ecosystems

and landscapes and the creatures that occupy them.

They often see trends in the natural world before they

PHOTO BY CHRISTINE JOHNSON

are seen in the urban world. For example, unusual
POLICY BRIEFS PUBLICATIONS wildlife morbidity and mortality can indicate presence * The majoriy ¢ °f k""""'" Paﬂ“’-’&‘“s infectious Lo

B
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CHARACTERIZING RISK FACTORS
& RISK INTERFACES

CHARACTERIZED SINCE THE BEGINNING OF PREDICT-2 IN 2014

3 PATHOGEN,
SPILLOVER,

AMPLIFICATION
AND SPREAD

STRENGTHENING
SYSTEMS FOR
PREVENTION,
DETECTION,
AND RESPONSE

ACQUIRING BETTER INFORMATION ON
ECOLOGICAL, BIOLOGICAL, BEHAVIORAL AND

Macaques groom at a temple in Nepal. PREDICT has been

OT HER R iS K FACTO R S FO R S PIL LOV ER ) . exploring risks for zoonotic disease transmission at this high-

risk interface in Nepal and other countries where macaques

A M P Ll Fl CATI O N AN D/ O R S P R EAD and people are in close contact. Photo: PREDICT/Nepal.
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RISK MODELS AND MAPS

Models or maps developed, refined,
analyzed, and described

STRENGTHENING
EVIDENCED-
BASED
MECHANISMS FOR
PREVENTION

UNDERSTANDING
EMERGENCE OF
DISEASE
PATHOGENS

PATHWAYS DESCRIBED

10 38

DISEASE RISK

Waterbird Diversity Maps. PREDICT/Modeling
and Analytics team. See Publications and
Products section for more details.

To better understand the global distribution of avian influenza risk and dive
the distribution of 871 waterbird species (Anatidae) was mapped, shown h

the breeding seasonal distribution map. PREDICT/Modeling and Analytics feani. See
Publications and Products section for more details
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LAB STRENGTHENING
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STRENGTHENING
MECHANISMS FOR
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RESPONSE

TARGET VIRAL FAMILIES
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ONE HEALTH
WORKFORCE CAPACITY

TOTAL # OF PEOPLE

TRAINED

318

STRENGTHENING
COMPETENCY OF
FUTURE AND
CURRENT

ONE HEALTH
PROFESSIONALS

GENDER BREAKDOWN OF TRAINEES*

207

MALES
TRAINED

102

FEMALES
TRAINED

*Nine trainees did not declare their gender.

™

3

The PREDICT/Rwanda human surveillance lead collects a

sample from a patient at a health centre. Our PREDICT/Senegal
team recently traveled to Rwanda to train in One Health
surveillance methods. Pheto: PREDICT/Senegal.
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INTERVENTION POINTS

PRIORITIZED STRATEGIC PLANNING AND
BEHAVIOR COMMUNICATION TO SAFELY AND
HUMANELY LIVE WITH BATS IN AND AROUND

HUMAN DWELLINGS

DEVELOPMENT OF RISK
MITIGATION APPROACHES
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Capacity Strengthening

A systems approach to capacity strengthening
around the world

In this era of global connectivity and movement of people and
animals, strengthening the entire global system of health
professionals that can predict and detect spillover events of
emerging viruses before they spread uncontrollably is critical.
To this end, PREDICT has been working in many countries in
Africa and Asia to conduct ‘on the job’ longitudinal mentored
training to train the next generation of One Health
professionals and strengthen global health security. Some
individuals excel in focused field, laboratory, or modeling
activities, while others span the gamut with cross-cutting skills.
Since the start of the project in October 2014, PREDICT has
trained 1,298 individuals (35% women) including 1,217
individuals in target countries where we are implementing One
Health surveillance activities. Of these individuals, over 450
(35% in total) are host country government staff, a major
contribution to long-term improvements in national capabilities
for zoonotic disease detection and response.

A regional approach to building capacity for wildlife
surveillance and early detection of viral spillover

In both Africa and Asia, PREDICT teams have been working
across borders to build capacity for wildlife surveillance at key
interfaces where viral spillover may occur. This involves
training exchanges (see map) such as in East Africa where the
PREDICT/Ethiopia team traveled to Tanzania to learn bat
sampling techniques prior to traveling to Uganda to learn viral
family laboratory testing techniques. These training exchanges
as well as on-site training in Ethiopia led by PREDICT global
team members have led to key capability gains in One Health
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TRAINING
ONE HEALTH

PROFESSIONALS

IMPLEMENTING
FIELD STUDIES

PREDICT
CAPACITY
STRENGTHENING

S

CREATING
PROBABILISTIC
MODELS CONDUCTING
LABORATORY

INVESTIGATIONS

skills in country as the PREDICT/Ethiopia team can now serve
as a resource for training additional individuals, and can
independently conduct One Health surveillance and test
samples to identify known and novel viruses.

Strengthening capacity regionally also involves building a
virtual network of One Health professionals who can share
ideas, challenges, and opportunities for innovation. For
example, an innovative non-invasive technique using chew

USAID-00021



PREDICT's ever evolving network of One Health professionals and locations
to date of international trainings and knowledge exchange.

swabs for collecting samples from free-ranging non-human
primates was developed by PREDICT and was a result of
team dialogue to minimize stress and handling for animals and
people in the field. That technique has now been deployed and
scaled-up for use in surveillance activities by PREDICT teams
around the world in both natural and densely populated urban
settings.

Strengthening the wildlife health workforce and
improving One Health networks in South Asia

Early detection of viral spillover in animals and humans
involves raising awareness and knowledge across various
levels within communities, countries, and regions. In March
2017, to support improved workforce capacity in wildlife
disease surveillance in the South Asia region,
PREDICT/Bangladesh organized a five-day field training on

Page 22 of 214

Participants at the South Asia regional macaque disease surveillance

v 4
training holding an anesthetized animal. Photo: PREDICT/Bangladesh

techniques for rhesus macaque disease surveillance,
biosafety, and zoonoses. The team trained two Forestry
Officers from the Government of Bangladesh, a PREDICT
global team member, and one partner from the PREDICT/India
team (part of PREDICT's strategy to foster active One Health
networks among professionals globally) on rhesus macaque
capture and handling. They also trained the group in sampling
methods and proper use of personal protective equipment
while in the field to ensure the safety of field researchers and
animals.

Preparing for outbreaks — the importance of training

PREDICT teams in many countries are invited by governments
to assist in outbreaks where undiagnosed diseases are
involved and time is of the essence. Being prepared to
respond in an appropriate and timely manner is critical to
contain an outbreak before it spreads to new populations. This
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involves understanding chain of command along with having
trained personnel and logistics support in place to respond at
any given time. This year, PREDICT intensified capacity
strengthening efforts for outbreak preparedness and response
through group trainings. For example, in March 2017,
PREDICT/Vietnam and Mongolia team members attended a
training with EU-LACANET One Health Project, Wildlife
Conservation Society, and the National Animal Health
Laboratory on investigating morbidity and mortality in wildlife,
determining the impacts of the disease/etiology identified on
wildlife populations, assessing the risks to public health, and
informing disease management and mitigation. The training
advanced the skills of wildlife health staff in the region, who
through projects like PREDICT can provide critical support and
contribute to national capacity for wildlife disease
surveillance. Additionally, online learning activities involving a
PREDICT ebook resource and tabletop exercises are utilized
for training on protocols involved in disease detection and
outbreak response. In April 2017, PREDICT/Tanzania
conducted a tabletop exercise to work through a mock
outbreak that began in pigs and could involve wildlife and
humans. This mock outbreak exercise increased team
readiness to participate in future outbreak response efforts,
and is currently being refined for future use to increase
readiness for other PREDICT teams across the globe.
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PREDICT/Tanzania team members sample a bat. Like many teams trained
during the first phase of the project, members of the Tanzania team have
been working with animal and human health professionals from countries
new to PREDICT like Ghana and Ethiopia to help strengthen One Health
surveillance skills from sample collection to viral testing and analytics.
Photo: PREDICT/Tanzania.
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One Health Surveillance — Characterizing
Biological and Ecological Risk

Highlights

We continued optimization of our overall surveillance strategy
for animals and humans in coordination with USAID and
Emerging Pandemic Threats-2 (EPT-2) partners to detect viral
sharing across species, viral spillover in humans, and
characterize biological and ecological risk.

We refined our surveillance data collection strategy and tools
for risk characterization based on field application and in-
country feedback including: 1) site and event characterization
with data on animal-human contact, landscape change, and
animal and human host ecology; 2) animal information with
data on animal contact with people and condition at sampling;
3) sample data, including sample type and condition; and 4)
human questionnaire data, including information on
occupations, travel, medical history, and animal contact to be
collected along with human biological samples.

At the PREDICT Semi-annual Meeting in January 2017, we
reviewed global guidelines with regional leads and partners
during sessions on operationalizing surveillance, cross-border
coordination, and sharing surveillance targets along common
epizones.

We engaged with Food and Agriculture Organization (FAO)
counterparts on surveillance coordination, both broadly in
EPT-2 partner meetings and via regional and local meetings to
develop opportunities for collaboration, plan systematic and
standardized data collection, and synchronize surveillance
activities across wildlife, livestock, and humans. For countries
in Africa, we re-adjusted plans mid-year with respect to
coordinated triangulated surveillance on livestock sampling

Page 24 of 214

ONE HEALTH
SURVEILLANCE

because of FAQO directive to focus only on priority zoonotic
diseases.

We communicated with local Ministries and in country
partners, with FAO where appropriate, to update on
surveillance activities and reporting of surveillance data to
inform policy development.

We confirmed a list of key contacts for outbreak response
activities, as well government and ministry contacts for
approval of results for public release. In addition, we
implemented outbreak response rapid reporting and
completion of checklists to streamline activities in the event a
host country government requests PREDICT assistance in
outbreak response.
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Mongolia, Myanmar, Nepal, Republic of Congo, Rwanda,
Sierra Leone, Tanzania, Thailand, Uganda, and Viet Nam.

Livestock and domestic animals

PREDICT has coordinated closely with FAO on planning and
sampling livestock at sites designated for concurrent and
triangulated surveillance in Asia and Africa. Concurrent
livestock sampling activities were directly supported by
FAO in Viet Nam, Bangladesh, Cambodia, Lao PDR,
Malaysia, and Myanmar, and Kenya. PREDICT undertook
additional livestock sampling in Bangladesh, Democratic
Republic of Congo, Guinea, Sierra Leone, and Uganda.
Together with PREDICT teams, FAO undertook sampling of
livestock concurrently with wildlife sampling (and human
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Bats
n=12,061

Non-Human Primates

n=7.737
— - Figure 2. Number of individual
wild animals sampled to date, by
taxonomic group.

Rodents/Shrews
n=4,431

Othei Wildlife
n=2240

Nov 1, 16 Feb 1,17 May 1, 17

sampling where possible) in Thailand, Indonesia, Nepal,
Egypt, Jordan, Ethiopia, and Tanzania (Figure 3 next page).

Due to the recent change in FAO priorities, livestock sampling
will likely not be prioritized further in Liberia, DR Congo,
Rwanda, Republic of Congo, Cameroon, Ghana, Senegal,
Cote d’lvoire. In a few countries, (e.g. Ethiopia, Kenya, and
Tanzania), livestock were a central focus for collaboratively
prioritized field activities and in some cases sampling was
initiated by FAO. For future livestock work, PREDICT is
evaluating the feasibility of undertaking the additional fieldwork
and laboratory testing of livestock in these few countries to
ensure of integrity of our surveillance plans.
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Livelihoods of Respondents

construction

crop production

hunter/trapper/fisher

meat processing, slaughterhouse,
abattoir

migrant laborer

nurse, doctor, traditional healer,
community health worker

rancher/farmer animal production
business

wild/exotic animal trade/market
business

other

Figure 4a. Livelihoods of individuals sampled in the community or patient clinical
setting (note: many individuals responded with more than one livelihood).

Cambodia China

Country
DR Conge Egypt

Nepal

Rwanda

Uganda
Frequency of Responses

dwelli

animals. Livelihoods of people sampled in communities and
clinic settings in the above seven countries are shown in

Figure 4a (above).

In participating countries, people were sampled across a range
of disease transmission interfaces within land use settings and
anthropogenic activities that pose risk for viral spillover (Figure
4b above right). Additional data were gathered through specific
human questionnaire survey modules to characterize the
biological, ecological, and behavioral risk inherent to these
settings (See the Investigating Behavioral Risk section for

more details).
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Risk interface
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Figure 4b. High risk interface modules completed by individuals sampled in the
community or patient clinical setting, disaggregated by gender (note: many
individuals sampled had more than one disease transmission interface).
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Understanding risk of viral sharing and spillover at
animal-human interfaces

0ld world leaf- .
nosed bat 3 f
[ ]

New world
leaf-nosed bat

san®
“ae

Old world
Ve - ® monkeys
@ Hosts i

«4, PREDICT-I

Animal species sampled. and viruses found in more than one species

Risk of viral spillover was further investigated with PREDICT-1
data on the epidemiological context for human contact with
animals and possible direct and indirect disease transmission
routes for all animals sampled from 2009-2014. We assessed
sampling and testing effort for all host-interface combinations
to evaluate power to detect differences across the 17
categorized interfaces investiagted in PREDICT-1.

Risk of viral spillover at all wildlife-human interfaces is being
further characterized based on detection of: 1) known viruses,
2) novel viruses, and 3) viruses with high host plasticity,
stratified by viral family as appropriate. Viruses with high host
plasticity pose greater zoonotic risk and are more likely to

Page 31 of 214

human dwellings -

hunted -

n

market

l

ecoloursm

wildlife management

pristine habitat

Result
R Nepative
B Positive .

crop agricultural 4

TI'|'|

interfiace

Z00/sancluary

wild animal farm

restaurant

veterinarian/researcher

"‘l"'l'l"l"l

trade

extractive indust ry

|

livestock -

] 1000 2000 L] 4000 5000 6000 7000 2000
count

Figures 5 and 6. Bipartite host-virus network showing viruses found in
more than one species. Clustering of hosts shows viruses shared in
taxonomically related host species (at left). Number of animals sampled
at different interfaces and frequency of negative and positive test findings
using PREDICT viral detection protocols (¢cPCR) (above).

spread. To identify viruses with higher host plasticity and
further understand clustering among hosts sharing the same
viruses we constructed a detailed network analysis of
PREDICT-1 host-virus data. Animal species and viruses with
highest centrality measures (higher degree and betweenness
centrality) were identified.

Analyses are providing insight to optimize surveillance
activities in PREDICT-2 and characterize risk for viral spillover
and spread.
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Characterizing wildlife hosts of zoonotic

. . - . e -
flaviviruses to predict zoonotic reservoir hosts : W

- o
and inform surveillance activities e & ‘ ”

. o,

Surveillance activities to recognize important animal - ﬁ
reservoirs for human diseases are hampered by 4 €
incomplete geographic coverage. This flavivirus-specifiic Cumulative probabilty ’ ol
activity seeks to build on PREDICT surveillance efforts by . 18 g

identifying likely sylvatic hosts of flaviviruses beyond the oss 4

wild animal hosts discovered to date. Data have been -

collected on all known and suspected flavivirus hosts and
vectors, and we used a gradient boosted regression tree
model to predict hosts with a high probability of serving as
a host for different flaviviruses, based on their ecological Distribution of predicted host for YFV or ZIKV
traits, behaviour, and interactions with known flavivirus i the 95 percentic probabilly and their probabibities
vectors. Intial model results have been used to prioritize
animal species with samples collected in PREDICT-1 for
additional testing using yellow fever and zika specific PCR  ,ropabiiities of being a host for one of the viruses.
tests. Subsequent modelling predictions seek to further

evaluate differences in flavivirus predilictions for different

hosts and geographic areas with wildlife hosts that have a

high probability of enabling sylvatic cycles of flavivirus

transmission that can potentiate viral spread and

continued spillover to human populations.
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Figure 7. Distribution of predicted hosts for Zika virus and Yellow fever virus and their
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Outbreak Assistance

Between Oct 2016 and March 2017, PREDICT provided support to government and international organizations during eight
outbreaks in six countries. PREDICT assisted host governments during epidemics of zoonotic diseases involving wildlife populations
(wild birds), and avian influenza epidemics in poultry. Of these outbreaks, many involved technical support to government response
teams. The Outbreak Response Timeline (below) describes the support provided during outbreak response efforts. Additional
information on outbreak response efforts is included in the country-specific sections as relevant.

PREDICT OUTBREAK SUPPORT I il [ e

EEAG it b o three human encephalitis cases,
ST TR e s
Following reports of a crow die-off, After suspected Al activity in B SSHRA OO RO tested bat samples using a Nipah-
PREDICT provided technical guidance, Uganda, GoK addressed PPE supplies and prepared a specific quamig,me RT_ngR 3
collected samples, transported personnel national preparedness by response plan for Al, including assay. Results were shared with
and samples from the field to the lab to be holding a meeting with P2, identification of at-risk sites, the taskforce and are pending
screened by real-time PCR. Presented the FAQ/ECTAD, USAID P&R, simulation exercises, and wild government approval for further
confirmed results using BLRI's reference and others. PREDICT bird samples. dissemination.
influenza-specific assays. provided protocols for Qvian Influenza (HPAI) / Human Encenhalitia
Avian Influenza (H5N1 and H5) Laboratory Safety. Bic)_safety \ 5 /
\ & PPE Use, Cold Chain |
Transport and Storage, and
Avian Sampling Methods G,
Qvian Influenza (HPAI) / ‘
| 3 . A
P & 3 & . $ >

/ Rwanda \ / \
Joined a government Nepal

/ Bangladesh \ taskforce to investigate During a guspec[ed Al .
Following additional reports g reports of a wild bird die-off. St b Solnmacn)
of sick or tying Crows The team sensitized the poultry sheds affecting
PREDICT signific antr\_} public about Al on local and Tanzania approximately 6200 birds,
expanded previous . national radio stations in Provided technical assistance at the PREDICT provided CVL with
outbreak response efforts two Districts. Supplied request of GoT in response to avian necgssztarNy re?)gents tlo 4
to understand geographical technical expertise in a influenza reports in neighboring Uganda conduct N sub-ype testing.
distibution: eauss and national workshop to update in efforts to increase national An official govemment report
extent of the outbreak, and the National Contingency preparedness (in progress). Manina e ok gRn
defi ; ; o Plan for Al as an H5N8 influenza virus.

efine epidemiological Avian Influenza (HPAI)
links. H5 influenza was \Mrian Influenza (HPAI) / Q\ﬂan Influenza (H5N8) /
confirmed

Qvian Influenza (H5) /
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Investigating Behavioral Risks
Training behavioral scientists worldwide

The Behavioral Risk team continues to build capacity
internationally through trainings on topics such as: Human
Subjects Research, Questionnaire Administration, and
Qualitative Methods (including semi-structured interviewing,
focus group moderation, observational research, and coding).
Additional training information can be found in the Capacity
Strengthening section. The map (right) provides a snapshot of
behavioral risk data collection activities across the globe.

Collecting data to contextualize exposures and
behavioral risk

Behavioral risk data collection has been initiated in 15
countries. As part of project activities to explore risks for
zoonotic disease transmission and animal contact in depth,
teams in 10 countries have conducted over 700 ethnographic
interviews and over 40 focus groups (comprised of close to
350 participants). We have begun to analyze these data and
are actively working with country teams to provide support for
data analytics. Early insights from ongoing analyses are
provided below.

What have we learned?
Bat-focused behavior change messaging

The behavioral risk team conducted a preliminary analysis of
potential messaging for behavior change interventions using
bat-focused interventions as a case example, given their
relevance to large-scale pandemics, including SARS and
Ebola.
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Snapshot of Behavioral Risk Activities across the Globe

I . Behavioral Risk Activities

el ire administration and in-depth benavioral ir

W Questionnaire adminisiration onty
B In-depth behavioral risk investigation only

Analysis of qualitative data will continue on an ongoing basis
in conjunction with analysis of other data from One Health
surveillance activities, including biological sampling and
quantitative behavioral questionnaire data. ltems from the
questionnaire that can be potentially triangulated with
qualitative data include:

 Demographic data (drinking water, toilets, food
storage)

e Occupational and livelihood data

¢ Medical history (help seeking behaviors, beliefs about
cause of symptoms)

e Data on human movement (exposures due to travel)

e Data on animal contact
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In-depth Bushmeat Value Chain investigations in the
Democratic Republic of Congo (DRC) and the Republic of
Congo (ROC)

In-depth behavioral risk investigations in DRC

The PREDICT DRC team completed 21 quantitative
questionnaires and 33 in-depth interviews with vendors,
wholesalers, transporters, and distributors from eight main
bushmeat markets in Kinshasa. The dynamics of these
markets were originally characterized during our formative
behavioral data collection phase in early 2016, when 25
vendor interviews were conducted in these markets. Through
these interviews, discussions were held on beliefs about
disease transmissibility, where people source their meat, and
from whom they purchase it, with the goal of talking to a
respondent’s bushmeat value chain contacts, such as
wholesalers, distributors, and transporters.

The behavioral data collection work is part of ongoing One
Health surveillance in Kinshasa, where syndromic surveillance
including biological sample collection and administration of the
behavioral risk questionnaire is being conducted in two
hospitals (Kingasani and St. Joseph) that are adjacent to some
of the bushmeat markets targeted for further in-depth
qualitative behavioral risk investigation.

Preliminary insights

Animal to human transmission of illness

* Many individuals, particularly bushmeat butchers and
vendors, expressed doubt that wild animals could transmit
illness to humans. They often drew on personal
experiences, explaining that they would have already fallen
il if this was a significant risk. Wild animals are seen as
“natural” and uncontaminated whereas domestic animals
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Risk perceptions from bushmeat market interviews in DR Congo.

are sometimes perceived as risky to human health, due to
artificial conditions.

Vendors in Kinshasa bushmeat markets independently
reported a similar story about the origins of the most recent
Ebola epidemic. According to interviewees, a hunter in the
forest caught a wild animal and left it in a cage while he
continued hunting. Another hunter came and stole this
hunter’s catch and sold it in the market. The first hunter put
a spell on this meat, and subsequently everyone that ate
this meat became sick, and died from Ebola.

Many bushmeat vendors interviewed in all sites in DRC
reported that Ebola severely affected the bushmeat trade
for around 3-6 months. Public health messages about

USAID-00035



USAID-00036



Improving Global Surveillance Networks

Strengthening One Health data platforms

The Emerging Infectious Disease Information and Technology Hub (EIDITH) Surveillance Data Collection Application was continually
optimized to improve efficiency and scope. These improvements included the ability to clone events, and the development of
additional tools for uploading large batches of animal, sample, specimen, and test result data using Microsoft Excel templates.
Morphometric data collection fields for all taxa groups were also added to improve data completeness and web application forms
were added to report serological test results. Further, a new Country Indicator Report was added to assist the country teams and
global leads with tracking data and progress of submissions.

EIDITH ...

Human Questionnaire

CM-Ebolowa-Market-2017MayD5
Participant I
1. Participant ID markat and value chain

CMAHOO0

+
3. Date of inerview Animal (2)
2017-May-02 s
bats (2)
W CMABTI398
4_ Beginning time of interview 5. End time of interview B CMABTI309
0800 PM

6. Where are you conducting this interview? +
Human (1)
Village Town/City City
Province/State New Province/State
Interview Location A =
Marke! & Value Chain
P P . f  Eri v
Dakera Senepal [ Eo / chad J it b
Map  Satellne The gembia &y o Frm T R Ny s / N, o
fre - N | ! : 1 , N S i
Guirees- Dibsan o) - 3 L 11 f Dbt L L]
Guinea 4L Pr% I\, gLty L
Vo ! T i T I = T e
BieTa Leont o .l TP90 [ e x Ethiopia

#

EIDITH'’s newly improved application for entering data from human surveillance and behavioral risk activities.
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To enable paper-based data collection and rapid digitization, optical mark recognition (bubble) forms and a web application for
collection of data about human-animal contact and other risk factors were created. This allows human data to be entered
concurrently with animal surveillance data. Human questionnaire bubble forms specifically for use in behavioral risk investigations

for the Ebola Host Project were also released during this period.

In collaboration with the Behavior Risk team, we released the Behavioral Application allowing behavioral data from qualitative
research activities to be integrated with quantitative surveillance data. The app collects metadata from ethnographic interviews and

focus groups and enables capability for teams to upload and archive transcripts.

Behavioral App Dashboard
Filter by country Cameroon =

Cameroon v

Country Site Date Type PID

Cameroon Ebalowa 2015-Nov-20 Interview CM-0118
Cameroon Ebolowa 2015-Nov-20 Interview CM-0119
Cameroon 2015-Mov-20 Facus Group CM-0117
Cameraon 2015-Nov-13 Interview CM-0107
Cameroon Ebolowa 2015-Nov-19 Interview CM-0106
Cameroon Ebolowa 2015-Nov-19 Interview CM-0105
Cameroon Ebalowa 2015-Nov-19 Interview CM-0104
Cameraon Ebalowa 2015-Nov-18 Interview CM-0109
Cameroon Ebolowa 2015-Nov-19 Interview CM-0108

import

Files

&

3

™

Add New

A screenshot of the dashboard from the new Behavioral data application enabling PREDICT teams to better assess and link data collected under all project
aclivities from qualitative work (e.g., ethnographic interviews and focus groups) and quantitative data (biological sample data, viral findings, and behavioral risk

surveys).

Page 38 of 214

USAID-00038



G2 EIDITH

Training Dashboard

Topic
BENELESSE Fierre Bal Sampling w»
DASSIE Bat Sampling v
EKONG Robert Bat Sampling w»
KOUETOUCK Bat Sampling »
MBARGA Atangana Max Bat Sampling »
MBARGA Atangana Max Bushmeat Sampling »
MEBEARGA Atangana Max Bat sampling
MBEARGA Atangana Max Bat Sampling =
MODO Pierre Clavaire Bal Sampling v
NDONGO Ekoutou Aristide Bal Sampling w

By default, the top 20 rows show in the dashboard. Click "display all submitted records” te see all training events.

ed fecants

EIDITH Training Video
psg e Sy m

Date Taken Expiry Date

2017-Apr-10 2019-Apr-10
2017-Apr-10 2019-Apr-10
2017-Jan-12 2018-Jan-12
2017-Apr-10 2019-Apr-10
2017-Apr-10 2019-Apr-10
2016-Nov-15 2018-Nov-15
2017-Jan-12 2019-Jan-12
2017-Feb-17 2019-Feb-17
2017-Feb-17 2019-Feb-17
2017-Jan-12 2019-Jan-12

Training Location
Cameroon
Cameroon
Cameroon
Cameroon
Cameroon
Cameroon
Camercon
Cameroon
Cameroon

Cameroon

Quiz Passed
@
=
=
4

N&&E

@
@

A screenshot of the training app dashboard, which allows improved monitoring of the status of all PREDICT trainees and staff.
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g
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oD
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Finally, to support the Capacity Strengthening team with monitoring of project training status, new forms for tracking trainees were
added to the EIDITH Training Application. These forms improve data entry and the accuracy of reporting on PREDICT training
activities and allow managers the capability to view trainee status to ensure all staff are adequately trained for planned activities.
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Viral Detection and Lab Implementation
Laboratory capacity building

PREDICT is targeting 48 laboratories for training and testing
for priority viral families (Corona, Paramyxo, Filo, Influenza,
Flavi viral families), 26 gained 1-step increase in capacity and
five labs gained a 2-step increase: eight labs began
training/preparing for testing, eight began testing, 15 labs
produced preliminary results, 12 labs submitted sequence
results for interpretation, government results reports have
been prepared for seven countries, and reports have been
presented to two countries.

The PREDICT/Ethiopia team with students from Addis Ababa University,
and technicians from the Ethiopia Public Health Institute and National
Animal Health Disease Investigation Center during viral detection training

with the PREDICT lab manager from UC Davis Photo: PREDICT/Ethiopia.

Summary of major milestones in laboratory testing

by country

Nao arrow - No activity yet

ASIA
Bangladesh
Cambodia
China

India
Indonesia
Lac PDR
Malaysia
Mongolia
Myanmar
Nepal
Thalland
Viet Nam
AFRICA
Camercon
Cote D'ivoire

Democratic Republic of Congo

Egypt

Ethiopia

Ghana

Guinea

Kenya

Libena

Republic of Congo
Rwanda

Senegal

Sierra Leone
South Sudan
Tanzania
Uganda
MIDDLE EAST
Jordan
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PREDICT viral interpretation results*®

Number of known Number of novel Number of additional known Number of additional novel

Viral Family  viruses foundinP1  viruses found in P1 viruses found in P2 viruses found in P2 Total
Coronavirus 31 69 I 8 115
Paramyxovirus 12 74 0 16 102
Filovirus 0 0 0 0 0
Influenza virus 8 0 0 0 8
Flavivirus 3 5 0 0 8
Hantavirus 4 3 2 0 9
Rhabdovirus 0 31 0 3 34

*Not yet approved for release; subset of PREDICT-1 data for selected viral
families

New publications

Further evidence for bats as the evolutionary source of
MERS Coronavirus, published in mBio, 2017 Mar-Apr; 8(2):
e00373-17

Summary of findings: We describe a MERS-like CoV identified
from a Pipistrellus cf. hesperidus bat sampled in Uganda
(strain PREDICT/PDF-2180), further supporting the hypothesis
that bats are the evolutionary source of MERS-CoV.
Phylogenetic analysis showed that PREDICT/PDF-2180 is
closely related to MERS-CoV across much of its genome,
consistent with a common ancestry; however, the spike protein
was highly divergent (46% amino acid identity), suggesting
that the two viruses may have different receptor

binding properties. Structural modeling and generation of a
MERS-CoV recombinant virus showed the virus did not have
the key residues to enter and maintain infection in human
cells. Our findings suggest that PREDICT/PDF-2180 is unlikely
to pose a zoonotic threat. Recombination in the S1 subunit of

* Bat sampled in Kisoro
District, Southwest Uganda

B Distribution of Pipistrelius hesperidus

Distribution of Pipistrellus hesperidus (based on IUCN
data) and the location of the bat positive for this virus.
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the spike gene was identified as the primary mechanism
driving variation in the spike phenotype and was likely one of
the critical steps in the evolution and emergence of MERS-
CoV in humans.

ORFdat CORFEb

s 101 M
| QRF1aL | U [E_i ILJ
ORF3
13
0.
= 0.6
E
=
E
0 044
0.2+
0.0 T T T T T 1
5000 10000 15000 20000 25000 30004

Nucieotide position

— Bal MERS-lke coronaviius (KCBEIETSE)
= Human MERS coronavirus (JX859052)
= Camel MERS coronavirus (KJB50286)

Nucleotide identity Simplot showing that PREDICT/PDF-2180 is closely
related to MERS-CoV across much of the genome but highly divergent in
subunit 1 of the spike protein, suggesting that it has different receptor
binding properties.

Accepted for publication to the journal Virus Evolution:
Global patterns in coronavirus diversity.

Summary. Through an innovative approach, this article
addresses the critical need to identify ecological and

evolutionary drivers of coronavirus (CoV) diversity at hotspots

for zoonotic emergence. Using PREDICT data from 20
countries and including sequences from 100 unique viruses
(91 from bats) the study “cements bats as the major

evolutionary reservoir of coronaviruses.” In addition, the study

provides a model for exploring global viral diversity and
advances the overall understanding of CoV biodiversity and
risk factors for zoonotic emergence.
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Tools in development

e Coronaviruses: Completed a further six full-genome
sequences for PREDICT corona viruses to: 1) understand
their evolution and 2) develop primer sets for in-country
PCR characterization of spike proteins.

e Paramyxoviruses: Continued development of a reverse
genetics system for further characterization of
paramyxoviruses to evaluate viral pathogenicity and host
range; sequenced the genomes of one paramyxovirus
detected, others are ongoing.

e Ebola Serologic Assay: Completed development -
Indirect ELISA using recombinant full length Glycoprotein
to screen (group assays to detect exposure to all Ebola
species); In Development - Peptide ELISA to distinguish
between Ebola species (Ebola species-specific assay)

¢ Refining our deep-sequencing approach: Comparing
results of high throughput sequencing using unbiased
sequencing and VircapSeq-VERT to identify when each
tool is preferable for use by host species and virus.
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Modeling and Analytics

Major highlights and successes

As part of efforts to further extend modeling and
analytics capability to PREDCT's global partners, the
Modeling and Analytics (M&A) team developed a
software package to allow in-country and other
partners to analyze PREDICT data. The EIDITH R
Package “provides programmatic access and
analytical tools for data from PREDICT and is housed

at the Emerging Infectious Disease and Information e

Technology Hub (EIDITH).” The software includes
documentation, training modules, and even mock
datasets to explore. All issues of data security were
ensured by the project information management (IM)
and M&A teams, whereby access to data is limited via
an individual’s project-secured login credentials.

Version 2.0 of the Emerging Infectious Disease (EID) hotspots
maps for emerging zoonoses was launched, with a completely
new analysis identifying where on the planet the next EID will
most likely originate. The new map replaces the Jones et al.
hotspots map from 2008, and an article will be released by
Nature Communications later this year. Following publication,
all data from this project and the outputs of these models will
be publicly released, allowing researchers around the world to
access this important information.

In addition, the team finalized for public release a new strategy
to identify sites on the planet that likely have the highest
number of unknown high-risk viruses that are yet-to-be-
discovered (“missing zoonoses”). A manuscript has been
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A new map identifying locations on the planet that likely harbor the most zoonotic
viruses from primates, including those yet-to-be-discovered.

accepted by Nature and will be published in June 2017 (see
map).

PREDICT was well-represented at the International Meeting
on Emerging Diseases and Surveillance (IMED) in Vienna,
Austria on November 4-7, 2016. Presentations included:
"ldentifying the next Zika: An analysis of zoonotic potential in
Flaviviridae"; "Global correlates of emerging zoonoses:
Anthropogenic, environmental, and biodiversity risk factors";
and “The Global Virome Project".

At a workshop with FAO partners, PREDICT’'s M&A
representative presented an overview and first results of Africa
Sustainable Livestock 2050 modeling in Ethiopia, February 20-
24, 2017.
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One Health Partnerships

Highlights and success stories

We developed a One Health outbreak simulation exercise for
students, which was piloted with international students from
Dartmouth College. The exercise examined an undiagnosed
illness (modeled on the 1998-99 emergence of Nipah virus in
Malaysia) through the human health, animal health and
environment sectors, bringing together information to elucidate
the transmission chain and demonstrating the value of
multisectoral collaboration via a One Health approach.

Building on global economic analyses in the World Bank’s
2012 “People, Pathogens and Our Planet” report, PREDICT
partnered with the World Bank and the Network for Evaluation
of One Health to hold an expert workshop in February 2017 to
examine how to align methods, metrics and data to inform
national decision making. Through the workshop, we
established a methodology for country-level economic analysis
of One Health. These methods are being applied in PREDICT
countries, reinforcing overall efforts in collaboration with the
World Bank to operationalize One Health and assist countries
in determining cost-effective pandemic prevention and
preparedness measures.

As part of ongoing investigations to advance our
understanding of the value of the One Health approach, we
disseminated the One Health data collection form to PREDICT
countries. By systematically documenting examples of One
Health, we can evaluate its effectiveness and identify best
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ONE HEALTH IN ACTION

One Health in Action, a case study booklet released by PREDICT and P&R
is available online at: onehealth.predict.global

practices for local and national platforms, creating synergies
with EPT-2 partner Preparedness and Response (P&R) to
maximize benefits generated from One Health approaches.
The “One Health in Action” case study booklet highlighting
examples was also released by PREDICT with P&R on the
first international One Health Day and is available online.

One Health policy advocacy
To strengthen integration of the environment sector in One
Health and health security, we suggested key additions and

updates to the World Health Organization (WHO) for their
forthcoming guide for national action planning for health
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PREDICT Subawards (2014-2017)

M)

Approved Pending approval In developmen

Status of subaward agreements and contracts over the life of the project.

Permissions

PREDICT continued working with global and international
partners to ensure compliance with all international and host
country laws, regulations, and policies, including
Memorandums of Understanding and Letters of Agreement,
permissions for conducting research and collecting samples,
import and export permissions, biosafety certificates, and
ethical clearance for conduct of One Health surveillance
(institutional review boards and animal care and use
committees).

PREDICT IRBs (2016-2017)

@ Active protocols
® In review
® Planned

Status of permissions from ethical committees (global and host country)
approving human subjects research for human surveillance activities.

Communications

PREDICT continued outreach and communication efforts at
the global and host country levels producing briefings, reports,
online communications, and establishing social media
channels on Research Gate for scientific publications and
presentations and Twitter (@PREDICTproject) for general
outreach and information. In addition, PREDICT continued our
commitment to open data, making host county government
approved findings available online through the PREDICT
BioProject on GenBank and through our HealthMap hosted
data portal at data.predict.global.
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PREDICT/Cameroon

Success stories

Strengthening preparedness and response for
priority zoonotic diseases

In February 2017, PREDICT/Cameroon provided support to
the National Program for the Prevention and Control of
Emerging and Re-emerging Zoonotic Diseases to prepare and
implement a monkeypox virus awareness and surveillance
strengthening meeting. This workshop used a One Health
approach to raise awareness of this potentially important
disease and to improve surveillance strategies following the
recent outbreaks in Cameroon and the Central African
Republic. The workshop focused on the animal species at risk
of monkeypox, as well as symptoms, zoonotic transmission,
recent outbreaks, and control and prevention measures.
PREDICT also assisted the National Veterinary Laboratory to
prepare and present on monkeypox surveillance sample
collection procedures. The workshop brought the One Health
approach to a local level through the inclusion of a broad
range of actors in the East Region capital of Bertoua and in
Yokadouma, a rural town in the same region close to important
wildlife populations. Senior representatives from the region
including the Governor and representatives from ministries
responsible for public health, livestock, wildlife, environment,
public security, and communication were present, as were
community stakeholders. Such an approach develops
knowledge of key pathogens in areas most at risk and
promotes the One Health approach through action. The One
Health approach will facilitate early case detection, and rapid
and efficient response to avoid disease spread.
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PREDICT staff, Steve
Leumi, processes
samples for disease
detection at the Military
Health Research
Center (CRESAR)
laboratory in Yaoundé,
Cameroon. Photo:
PREDICT/Cameroon.

Training government staff in One Health skills

PREDICT has been supporting surveillance for prioritized
zoonotic diseases and other emerging disease threats
including filoviruses (such as Ebola and Marburg viruses) and
influenza viruses in the South Region of Cameroon
(Sangmelima, Meyomessala, and Ebolowa). Bats and rodents
living in and around houses and various animals in bush meat
markets are being sampled to identify viruses that could
potentially infect people. This surveillance effort, a
collaborative partnership with the ministries responsible for
livestock (MINEPIA), wildlife (MINFOF), and environment
(MINEPDED) is directly strengthening national capacity for
zoonotic disease surveillance by providing hands-on
opportunities for training government staff from the central,
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PREDICT/Céte d’lvoire

Success stories

One Health in action

In Cote d’'lvoire, PREDICT is putting the One Health approach
into action following the initial bridging of animal and human
health sectors for training in the One Health skills required for
zoonotic disease surveillance and viral detection. Both in-
country partners, Institut Pasteur Cote d’lvoire (IPCI) and the
Laboratoire National d’Appui Développement Agricole
(LANADA) elevated their collaborative efforts from training to
practical implementation in November 2016, through field trips
to three sites targeted for PREDICT'’s risk-based zoonotic
disease surveillance activities. During the trip, team members
engaged community members, assessed animal sampling
sites and hospitals for concurrent human and animal sampling,
and launched wildlife sample collection activities collecting 816
samples from 136 animals (120 bats, 12 birds, and four
rodents). In addition, the team successfully collected and
deposited field data into the project information management
system encouraging data sharing across partners for informed
decision making. The trip bridged gaps between animal and
human health professionals and provided an applied forum for
knowledge exchange where valuable insights and input from
both the animal and human health perspectives led to the
selection of the Marahoué National Park area as the primary
surveillance site in Cote d’lvoire for the project's One Health
surveillance activities. As a result of these efforts, the Ministry
of Waters and Forest requested that government veterinarians
receive on-the-job training in animal capture and sampling
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PREDICT/Céte d’'lvoire engaged community members in Marahoué in
November-December 2016 in preparation for wildlife surveillance. Photo:
PREDICT/Céte d’lvoire

from PREDICT staff, further adding to capacity-building in the
region. While the initial trainings helped build bridges between
national animal and human health sectors, the project’s
ongoing practical collaboration between IPCl and LANADA, as
well as plans for involvement of government veterinarians
during field activities, is strengthening the foundation of the
One Health approach in this region, encouraging multi-sectoral
efforts, and increasing in-country capacity for disease
surveillance and outbreak response.
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PREDICT/Democratic Republic of Congo

Success stories

Deploying and sustaining outbreak response
activities for Yellow Fever

At USAID request to support the yellow fever outbreak
response, PREDICT/DRC facilitated the USAID purchase of a
mobile laboratory, received by Institut National Recherche
Biomédicale (INRB), the national reference laboratory of DRC,
in November 2016. This K-Plan mobile laboratory effectively
strengthens the country’s ability to respond to epidemics
through rapid detection of causative agents through serology
and molecular biology. From November 30-December 16,
2016, 10 staff (primarily medical biologists and lab technicians
from the Virology Department of INRB) were trained to use the
mobile lab by the Founder and CEO of K-Plan. The first
simulation exercise with field samples was done February 6"
at INRB, and more trainings are planned for personnel later in
2017. In addition to the acquisition of a mobile laboratory,
PREDICT/DRC enabled yellow fever outbreak detection and
response activities, which relied on INRB'’s capabilities for
laboratory diagnostics (reagent supply, staff time, fuel for
back-up generator), 13 investigative trips to Kongo-Central,
Kwango, and Kwilu provinces with the Ministry of Health, and
supplies (isothermal boxes and fuel) to maintain cold chain for
the transport of vaccines during mass immunization
campaigns. Although the end of the yellow fever epidemic was
officially declared by the Minister of Public Health on February
14, 2017, surveillance efforts continued through March 2017
with samples collected from about one hundred suspected
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Dr. Charles Kumakamba, PREDICT/DRC Laboratory Manager, explains the
conventional PCR process to students from the Field Epidemiology and
Laboratory Training Program at Institut National Recherche Biomédicale

(INRB). Photo: Placide Mbala, PREDICT/DRC.

cases per month for analysis at the INRB virology laboratory.
The PREDICT/DRC team continues to actively manage
USAID yellow fever outbreak response funds that support
laboratory diagnostics at the INRB; to support the feasibility
study for the deployment of the mobile laboratory in Lufu (a
DRC border city with Angola where the first imported cases of
yellow fever were detected); to support training of more INRB
staff on the use of the mobile lab for sustained use of the
mobile lab for effective and rapid response investigations; and
to support ongoing immunization campaigns.
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PREDICT/Egypt

Success stories

Targeted risk-based surveillance for priority zoonotic
diseases

Targeting human and animal populations in the Middle East
Respiratory Syndrome Coronavirus (MERS-CoV) epizone,
PREDICT/Egypt has initiated One Health surveillance
activities targeting high-risk animals (wildlife and livestock) and
humans at key interfaces selected in collaboration with
Egyptian government partners and the Food and Agriculture
Organization of the United Nations (FAO). To date, the
PREDICT/Egypt team has captured, sampled, and released
more than 400 bats. All specimens are being tested for corona
and paramyxoviruses, with additional PCR testing for MERS-
CoV. Family level viral testing for filoviruses and influenza
viruses is also planned. Additionally, more than 400 humans
have been enrolled in surveillance activities to date, with all
participants completing the behavioral risk questionnaire and
providing biological specimens for viral testing (which will
include serological testing for MERS-CoV antibodies).

One Health partnerships lead to new publication on
MERS-CoV prevalence

PREDICT supported FAO partners in cross-sectional
surveillance activities of camels and bats for MERS-CoV,
which resulted in a publication in the journal Eurosurveillance.
The article entitled “Cross-sectional surveillance of Middle
East respiratory syndrome coronavirus (MERS-CoV) in
dromedary camels and other mammals in Egypt, August 2015
to January 2016” sheds light on the seroprevalence of MERS-
CoV in both imported and resident camel populations in Egypt.
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Map of sampling locations for cross-sectional surveillance activities
described in the article "Cross-sectional surveillance of Middle East
respiratory syndrome coronavirus (MERS-CoV) in dromedary camels and
other mammals in Egypt, August 2015 to January 2016”. Source: Euro
Surveill 2017 Mar 16, 22(11): 30487. doi: 10.2807/1560-
7917.ES.2017.22.11.30487

While all samples from domestic camels and bats tested
negative for MERS-CoV antibodies, one sample from a sheep
apparently in contact with seropositive camels was antibody
positive, suggesting cross species transmission and
warranting further investigation. The article is freely available
from Eurosurveillance at:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5356426/
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PREDICT/Ethiopia

Success stories

Strengthening the wildlife sector for surveillance of
zoonotic diseases

PREDICT/Ethiopia continues to work in partnership with local
authorities and the Ethiopian Wildlife Conservation Authority
(EWCA) to strengthen capacity for surveillance of wildlife
populations for zoonotic disease threats. In November 2017,
PREDICT/Ethiopia conducted wildlife sampling around
pastoralist communities surrounding the Awash National Park,
targeting priority high-risk animal-human interfaces where
zoonotic viruses may be shared with livestock and people. The
team collected non-invasive samples (saliva and feces) from
non-human primates (olive baboons, sacred baboons, and
grivet monkeys) for viral testing, which through continued
mentorship and training will enhance disease detection
capacity of the animal health sector in Ethiopia. The
PREDICT/Ethiopia team conducted sampling activities along
the livestock value chain at another high-risk interface in the
southern Borana area that includes the transboundary
livestock trade between Kenya and Ethiopia and borders the
Yabelo Wildlife Sanctuary. At this site, the team successfully
collected non-invasive samples (saliva and fecal) from non-
human primates and transferred the samples to the Addis
Ababa University PREDICT lab for viral family testing to detect
known and novel viruses. By working together with EWCA,
PREDICT is directly supporting improvements in wildlife
disease surveillance and helping address a critical gap in the
national plan targeting improvements in the animal health
sector for zoonotic disease detection and response.
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The Negele camel market in Borana, one of PREDICT/Ethiopia’s wildlife
sampling sites near the Yabelo Wildlife Sanctuary, where livestock are
traded between Kenya and Ethiopia. Photo: PREDICT/Ethiopia.

Strengthening regional networks and improving the
workforce for disease detection

For detection of priority zoonotic diseases, a well-trained and
equipped workforce is crucial. From October 9th-16th, 2016,
PREDICT/Ethiopia staff traveled to Uganda to receive training
from project partners at the Makerere University. In addition,
from February 8th-10th, 2017, one of PREDICT's global
subject matter experts led workshops at Addis Ababa
University for project staff, students, and government partners
from the Ethiopia Public Health Institute and National Animal
Health Disease Investigation Centre. These workshops
introduced and reinforced standard operating procedures and
practices for laboratory work, including basic laboratory safety,
emergency preparedness, and safe waste disposal, and
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hands-on training in nucleic acid extraction and viral detection
techniques. As a result of the trainings, PREDICT/Ethiopia
gained core skills and capacity for viral detection. Government
relations also benefitted for developing technical lab
capabilities at the national level, and for building a One Health
platform.

Supporting the development of a National One Health
Council

Throughout 2017, PREDICT/Ethiopia collaborated with
partners from USAID/Preparedness and Response and the
Food and Agriculture Organization (FAQO) of the United
Nations in technical working groups focused on strengthening
capacity for surveillance of priority endemic and emerging
zoonotic diseases in Ethiopia. The meetings furthered the
progress for developing the Ethiopian One Health National
Council with national stakeholders along with special working
groups for Anthrax, Rabies, and Brucellosis.
PREDICT/Ethiopia supports these national One Health
initiatives by providing technical assistance for developing and
strengthening national capacity, especially through
opportunities that put One Health in action through zoonotic
disease surveillance at high-risk human-animal interfaces.

Laboratory systems

PREDICT/Ethiopia is partnering with the Addis Ababa
University Aklilu Lemma Institute of Pathobiology, the project
lab actively testing all animal samples and serving as a
training center for staff from the national laboratory system, the
Ethiopia Public Health Institute, and the National Animal
Health Disease Investigation Centre.
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The PREDICT/Ethiopia and Uganda teams at Makerere University in Uganda
where the Ethiopia team received training in viral detection techniques. Photo:
PREDICT/Ethiopia

Implementing partners

UC Davis and the Addis Ababa University, Aklilu Lemma
Institute of Pathobiology

Contacts
Country Coordinator: Professor Nigatu Kebede, Aklilu

Lemma Institute of Pathobiology (ALIPB/AAU:
nigatukebede@yahoo.com)
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PREDICT/Ghana

Success stories

Strengthening national surveillance and laboratory
systems

To support strengthening national surveillance and laboratory
networks in Ghana for rapid detection of zoonotic viruses,
PREDICT/Ghana team members from the Wildlife Division of
the Forestry Commission, Accra Veterinary Laboratory of the
Veterinary Services Directorate at the Ministry of Food and
Agriculture, and the Noguchi Memorial Institute for Medical
Research at the University of Ghana participated in a series of
field and laboratory-based training workshops. These
implementing partners, all critical nodes in Ghana'’s animal and
human surveillance and laboratory networks, are well
integrated with the national surveillance systems and serve as
the centers working to advance Ghana’s capabilities for
detecting known and novel viral threats.

PREDICT/Ghana team members participated in intensive field-
based training sessions on protocols for personal protective
equipment (PPE), biosafety and biosecurity; bat, rodent, and
primate sampling; safe handling and transport of samples
under ultra cold conditions; and surveillance data entry and
management. In addition, PREDICT contributed to the
development of the One Health workforce in Ghana through a
joint laboratory protocol training workshop with personnel at
the Accra Veterinary Laboratory and Noguchi Memorial
Institute for Medical Research. The workshop, held at the
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Field personnel from the Wildlife DivF;io-ﬁ,' Forestry Commission aﬁd the

Veterinary Services Directorate staff anesthetize and sample a rodent as
part of the field-based training on PREDICT's safe animal capture and
sampling protocols. Photo: PREDICT/Ghana.

Accra Veterinary Laboratory, included hands-on training
sessions on laboratory biosafety, nucleic acid extraction,
cDNA synthesis, gel electrophoresis, and results interpretation
using PREDICT viral-family PCR techniques.

As a result of these field and laboratory trainings, the
PREDICT/Ghana team, which consists of local staff from
ministry and university partners that form part of the foundation
for the national surveillance and disease detection system, are
equipped with a broader technical skill set and are actively
applying the One Health approach. Through PREDICT,
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PREDICT/Guinea and Ebola Host Project team members
process samples during a training event in Nzerekore.
Photo: PREDICT/Guinea.
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PREDICT/Guinea

*Guinea is implementing the Ebola Host Project along with
PREDICT teams in Liberia and Sierra Leone.

Success stories

Training Guinea’s animal health workforce for Ebola
virus surveillance

In November 2016, PREDICT led a large-scale training
session in Nzerekore, Guinea to prepare 22 participants
recruited from veterinary, biology, and ecology backgrounds
for their engagement as Ebola Host Project (EHP) field staff. In
anticipation of the event, PREDICT garnered support from
animal and human health officials in Guinea fostering dialogue
and emphasizing the importance of the One Health approach
for zoonotic disease surveillance, a successful effort
demonstrated by the presence of local, regional, and national
government staff at the event's opening ceremony. With
support from animal, environment, and human sectors of the
Guinea government, as well as administrative authorities from
the Nzerekore Region, PREDICT led six days of training in
both classroom and practical field contexts. Following
theoretical training focused on project protocols, training
guides and quizzes on biosafety and biosecurity, animal
identification and sampling methods, waste disposal, cold
chain, laboratory safety, and emergency preparedness,
trainers led activities to apply this knowledge during a three-
day field session where hands-on practical skills were
developed and refined. This intensive hands-on training
succeeded in equipping all 22 participants with the core skills
required for safe implementation of zoonotic disease
surveillance and outbreak response activities, effectively
building and reinforcing national capacity as Ebola Host
Project sampling activities continue in Guinea. As a result,
PREDICT was able to formally launch community sensitization
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Following three days of classroom preparation, PREDICT trainees practice
hands-on skills for rodent sampling in Nzerekore, Guinea. Photo:
PREDICT/Guinea

and Ebola Host Project sampling activities with the trained
team, collecting samples from over 300 animals (livestock,
rodents/shrews, and bats) to date. All samples were safely
stored to await viral testing.

Laboratory systems

PREDICT/Guinea is exploring partnership with the Laboratoire
de Fiévres Hémorragiques to assess potential plans for
strengthening laboratory capacity. As part of the Ebola Host
Project, samples are being tested at UC Davis to accelerate
release of viral findings for use for decision-making and risk
mitigation efforts.
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PREDICT/Kenya

Success stories

One Health surveillance for nationally recognized
priority zoonotic diseases

PREDICT launched concurrent wildlife and livestock
surveillance activities in Laikipia County, an area targeted as a
high-risk human-animal interface along the animal value chain
where the team previously conducted sampling of dromedary
camels. In November, PREDICT collected more than 1,150
specimens from nonhuman primates, bats, rodents, and
camels. The camel samples were collected from livestock at
Suyian and Loisaba Ranches, while samples from remaining
animals were captured at Mpala Ranch and included bats
living in the attic of the mobile medical clinic, baboons living
adjacent to a public roadway and river, and rodents around
these sites. Testing has been initiated at the Institute of
Primate Research Lab using techniques that can screen for
both priority zoonotic viruses of national public health concern,
like Ebola, along with other novel and emerging viral threats.

Supporting emergency outbreak preparedness and
response

Following notification of an outbreak of avian influenza in
neighboring Uganda, PREDICT/Kenya participated in an avian
influenza consultative meeting convened by the Directorate of
Veterinary Services (DVS). The meeting on January 18" (two
days following the notification of the outbreak) was held to
identify actionable steps in avian influenza surveillance,
prevention, and control. PREDICT discussed and shared
protocols (basic laboratory safety, biosafety and personal
protective equipment (PPE) use, cold chain, and avian
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Representatives of PREDICT and FAO attend workshop to discuss aligning
public health priorities to GHSA. Photo: PREDICT/Kenya.

sampling methods as options for the surveillance team as they
prepared to collect samples. PREDICT was requested to
standby in case support was required for sample testing. As a
result, PREDICT gained experience preparing to support
outbreak response activities, has improved systems and
communications in coordination with in-country partners and
PREDICT's global team, and remains in a state of readiness.

Sustaining One Health collaborative partnerships

PREDICT/Kenya participated in Joint External Evaluation
(JEE), the collaborative public health assessment aligned with
the Global Health Security Agenda (GHSA). In addition to the
primary JEE workshop, PREDICT/Kenya provided technical
assistance on the importance of including high-risk wildlife-
human interfaces for viral surveillance in JEE planning with
Food and Agriculture Organization of the United Nations
(FAO) partners during a meeting focused on aligning FAO’s
GHSA work plan to the JEE. PREDICT continues to support
FAO objectives through workforce development, advanced
viral detection of priority zoonotic diseases (if requested), and
strengthening national laboratory capacity within the animal
and public health laboratory systems.
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PREDICT/Liberia*

*Liberia is implementing the Ebola Host Project along with
PREDICT teams in Guinea and Sierra Leone.

Success stories

Strengthening national partnerships for One Health

PREDICT/Liberia’s country coordinator participated in weekly
National Epidemic Preparedness and Response Committee
meetings at the Ministry of Health and provided input and
consultation on zoonotic disease issues. In addition, in an
example of EPT and One Health partner collaboration,
PREDICT’s country coordinator assisted FAO in the
development of their annual workplan, and ensured that it
aligned with developing plans for the World Bank REDISSE
project. PREDICT/Liberia also shared initial project test results
with the Liberia Ministry of Health and Ministry of Agriculture
and the Liberia Forestry Development Authority (all results
pending approval for public release).

PREDICT furthered discussions with ministry partners at the
Forest Development Authority (FDA) to formalize integration of
FDA officers into Ebola Host Project field sampling activities.
This collaboration will institutionalize core capacity for
biological sampling for zoonotic surveillance within the Liberia
Wildlife Authority. The FDA agreed to identify four officers for
training and rotations with the PREDICT Society for
Conservation for Nature for Liberia (SCNL) team, while SCNL
and FDA continue to establish a working partnership
mechanism.
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-w o~
PREDICT/Liberia staff process samples collected from bats in a field tent at
night as part of Ebola Host Project activities. Photo: PREDICT/Liberia

Public-private partnerships for viral surveillance with
the extractive industries

Through public-private partnerships, PREDICT/Liberia is
working to break down barriers that could hinder surveillance
in critical ecological zones and high-risk human-animal
interfaces. For example, PREDICT is working with Arcelor
Mittal in Liberia to explore collaborative opportunities that
promote improved understanding of viral spillover and spread
and mitigate risks for zoonotic disease transmission from
extractive industry activities. With Arcelor Mittal, the team
assisted with a bat translocation operation on a mining
concession, successfully translocating over 1,500 bats from a
developing mineshaft to an artificial roosting site. With
company and ministry permission, PREDICT screened a
portion of the bats for zoonotic viral threats, including Ebola
and related viruses, to assist Arcelor Mittal and the
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PREDICT/Rwanda

Success stories

Successful launch of human surveillance at one
hospital and three health centres

PREDICT/Rwanda successfully launched human syndromic
surveillance in two local hospitals in December 2016.
PREDICT’s syndromic surveillance design involves biological
sample collection coupled with a semi-structured human
questionnaire to explore behaviors and practices that may be
associated with exposure to zoonotic diseases. The team
initiated surveillance by administering questionnaires and
collecting samples from 67 febrile patients at Ruhengeri
Referral Hospital and Kinigi Health Center. The team then
expanded human surveillance activities to other health centres
in January 2017, administering questionnaires to 159 febrile
patients at the Shingiro Health Center and Bisate Health
Center while continuing work at Ruhengeri Referral Hospital
and Kinigi Health Center. To date, a total of 805 specimens
were collected from patients at all sites.

Outbreak response and risk communication support

Following an outbreak of highly pathogenic avian influenza in
neighboring Uganda and reports of a wild bird die-off in Rusizi
District, PREDICT/Rwanda assisted the Ministries of
Agriculture and Health and the Rwanda One Health Steering
Committee with a field investigation targeting wild birds in
Western Province. Though no dead birds were observed or
sampled during the trip, PREDICT contributed to the
government'’s public sensitization campaign on avian influenza
by informing local communities about disease prevention
through local and national radio shows. In addition, PREDICT
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PREDICT/Rwanda collects samples from a bat during field surveillance
activities. Photo: PREDICT/Rwanda.

participated in a two-day workshop organized by the Ministry
of Agriculture (January 26-27, 2017) to update the national
contingency plan for Avian Influenza.

Strengthening regional One Health networks for
improved zoonotic disease surveillance

As part of PREDICT's strategy for strengthening regional
networks for One Health and zoonotic disease surveillance
across Africa, the PREDICT/Rwanda team in Musanze,
Northern Rwanda, hosted PREDICT team members from
Senegal for an intensive field training to share best practices.
During the training, the visiting PREDICT teams received
hands-on instruction in critical skills required for
implementation of zoonotic disease surveillance activities. The
trainings focused on biosafety, safe wildlife capture and
sampling, human syndromic surveillance, cold chain, sample
storage and transport, and data management. As a result, the
PREDICT/Senegal team has increased their capacity to
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PREDICT/Senegal

Success stories

Risk characterization for One Health surveillance

In February 2017, a collaborative team including PREDICT
human and wildlife partners, the Food and Agriculture
Organization (FAO) of the United Nations, the USAID/One
Health Workforce/OCHEA country coordinator, the Direction of
Parks, and regional and departmental representatives from the
Ministry of Livestock travelled to the Bandia Reserve and
surrounding communities within the Popenguine district. The
team jointly assessed the wildlife inhabitants within the private
reserve, visited multiple health centers including the Sindia
Health Post in Popenguine, and FAO partners met with the
head of the local farmer’s association. During this visit, the
PREDICT team identified and characterized multiple animal-
human high-risk interfaces including agricultural intensification,
hunting (animal value chain), and ecotourism. Given the close
proximity of these interfaces to heavily populated areas and
potential pathogen spillover and spread, partners collectively
agreed to focus animal-human surveillance efforts in and
around the Bandia Reserve and surrounding villages.

PREDICT/Senegal then participated in scoping and
assessment visits to further characterize the sites and prepare
for launch. The team travelled to the field site of Sindia and
surrounding villages and conducted site characterization and
assessments to further develop joint human and animal
surveillance plans in collaboration with local focal points.
During the visit, the team jointly identified and characterized
potential priority surveillance sites and conducted site
assessments for human surveillance, including establishing a
relationship with Sindia Health Post personnel as well as
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The PREDICT/Senegal and Rwanda team samples bats in a cave during a

field training in Muzanse, Rwanda. Photo: PREDICT/Senegal.

Community Health Workers. The team also carried out
community sensitization and engagement to prepare for
fieldwork. Collectively, the team assessed three villages:
Sindia, Kiniammbour and Bandia Bambara, and prioritized
sampling sites, potential high-risk nodes, and animal-human
interfaces for further investigations.

Strengthening One Health networks in Africa

PREDICT/Senegal’s country coordinator from Inter State
School of Veterinary Science and Medicine of Dakar and the
human surveillance lead and data manager from the University
of Cheikh Anta Diop (UCAD) travelled to Kigali, Rwanda (in
separate visits) to attend an intensive field training with the
PREDICT/Rwanda team in Muzanse, as part of PREDICT’s
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PREDICT/Sierra Leone

*Sierra Leone is implementing the Ebola Host Project along
with PREDICT teams in Guinea and Liberia.

Success Stories

Strengthening One Health platforms from the district
to national level

PREDICT, alongside USAID’s Preparedness & Response
(P&R) project, has taken direct action to promote the One
Health platform in Sierra Leone. In support of a multi-sectorial
approach to zoonotic disease surveillance, prevention and
response, PREDICT organized seven district-level One Health
platform initiation meetings in Kono (November 15),
Koinadugu (November 21), Kambia (November 28), Bombali
(February 13), the Western Area urban area (February 21),
Kono (March 13), and Koinadugu (March 20). Meetings were
well attended by local, district, and national-level government,
including representatives from the Ministry of Health and
Sanitation and the Ministry of Agriculture, Forestry, and Food
Security, as well as officials from USAID, World Health
Organization, and the Food and Agriculture Organization.
These meetings facilitated awareness, discussions, and
consequent widespread support of the One Health approach
in-country and worked towards defining key next steps to form
coordination mechanisms for zoonotic disease surveillance
and strengthen the platform at the district level. PREDICT's
initiatives and involvement in promoting the One Health
platform in seven districts, as well as participating in the
national technical committee, are contributing to the
operationalization of key next steps to establish the One
Health strategy in Sierra Leone.
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USAID Country Coordinator Khadijat Mojidi speaks during a PREDICT
community stakeholders meeting, alongside GHSA Advisor Dorothy Peprah
and PREDICT staff, in Masuba, Bombali District. Photo: James Bangura,
PREDICT Sierra Leone

Exemplifying One Health through community
engagement

From March 27-29", PREDICT hosted the USAID GHSA
Advisor in Freetown, the Guinea/SL Country Program
Coordinator, and a representative from USAID/Washington for
field visits to the Bombali (Masuba and Robuya) sites. The
team observed one of PREDICT's community meetings, met
with District Officials (DAO, Veterinary Officer, Livestock
Officer), and observed bat capture and sampling activities. In
addition, the team gained a better understanding of
PREDICT's behavioral risk investigation work through
observation of a focus group discussion and ethnographic
interviews. According to participants: “this trip was very
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PREDICT/Tanzania

Success stories

Supporting national prioritization of zoonotic
diseases

PREDICT/Tanzania's Principal Investigator helped facilitate
the multi-sectoral One Health zoonotic disease prioritization
workshop held March 23-24, 2017 in Dar es Salaam. In
addition to workshop facilitation, PREDICT worked together
with US interagency partners (USAID and CDC) and the
Tanzania One Health Coordination Unit in preparation and
planning for the workshop and provided technical assistance,
expertise, and informational resources on endemic and
emerging zoonotic viral threats in Tanzania and the greater
Africa region to workshop organizers. As a result of the
workshop, Tanzania identified rabies, Rift Valley Fever and
other hemorrhagic fevers (Marburg and Ebola), zoonotic
influenza virus, anthrax, human African trypanosomiasis, and
Brucellosis as priority zoonotic diseases and will be developing
surveillance and lab capacities as relevant.

One Health capacity strengthening

PREDICT continued to strengthen in-country capacity to tackle
zoonotic diseases through in-service training for local and
government animal health staff, including district veterinary
officers and community-based stakeholders. These trainings
aimed to enhance core One Health professional skills required
for conducting field investigations (outreach on zoonotic
disease risks, biosafety and PPE, safe sample collection from
wildlife and people, cold chain, safe sample storage and
transport, behavioral risk investigations, and data
management).
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Dr.Grace Mwangoka leads a training for Ujiji Health Centre staff, a clinic
where PREDICT/Tanzania will be conducing syndromic surveiflance. Photo:
PREDICT/Tanzania.

To date, 56 individuals have received in-service
training in One Health skills in Tanzania including 12
government personnel and 18 students.

PREDICT also conducted trainings for 12 Ujiji Health Centre
staff in the Lake Zone region (photo above) in ethics, safe
sample collection, cold chain, and data management in
preparation for launch of syndromic surveillance targeting
patients with undiagnosed fevers of likely viral origin that may
be associated with priority zoonotic diseases. Community
sensitization meetings were also held at PREDICT sites in the
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PREDICT/Uganda

Success stories

Identification of a new coronavirus closely related to
MERS CoV

Based on work conducted by the PREDICT/Uganda team, a
new publication featuring PREDICT/Uganda team members as
co-authors was released by the journal mBio. The article, titled
“Further evidence for bats as the evolutionary source of MERS
Coronavirus”, describes a new coronavirus detected in a bat
and sheds light on bats as the potential reservoir for emerging
infectious diseases like Middle Eastern Respiratory Syndrome
(MERS) Coronavirus (for more information, please click the
link to the full article under the figure caption).

Supporting national prioritization of zoonotic
diseases

PREDICT/Uganda participated in the One Health zoonotic
disease prioritization workshop in Kampala on March 2-3,
2017 facilitated by the US Centers for Disease Control, where
five priority zoonotic diseases were selected by the
government ministries of Health, Agriculture, and the
Environment with support from partners: anthrax, viral
hemorrhagic fevers (Ebola, Marburg, CCHF, and RVF),
brucellosis, trypanosomiasis, and zoonotic Influenza viruses.
In collaboration with government partners, PREDICT/Uganda
is working to strengthen detection and response capacity from
district to national levels for viral hemorrhagic fevers and
zoonotic influenza viruses.
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Bat sampled in Kisoro
x District, Southwest Uganda

[ Distribution of Pipistrelius hesperidus

A map showing the distribution of the bat species from which the new
coronavirus closely related to MERS-CoV was detected. Source: mBio
http.//mbio.asm.org/content/8/2/e00373-17

One Health surveillance at high-risk interfaces

PREDICT/Uganda launched human syndromic surveillance at
Bwindi Community Hospital (BCH) in Buhoma, Kanungu
District, southwestern Uganda, an area considered high-risk
for human-animal contact and zoonotic disease transmission.
BCH receives patients with febrile illnesses, many of which go
undiagnosed and are potentially the result of zoonotic
infections. PREDICT’s syndromic surveillance design involves
biological sample collection coupled with a semi-structured
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PREDICT/Bangladesh

Success stories
Outbreak response support

PREDICT/Bangladesh plays a critical role in outbreak
response support to the Government of Bangladesh’s national
health system through field-based zoonotic disease
investigations and viral detection at partner laboratories. In
addition to regularly planned One Health surveillance
activities, the PREDICT team was engaged by ministry
partners multiple times over a four-month period to help
identify the cause of disease outbreaks in wildlife and in
humans, as described below. In addition to providing rapid
response support, PREDICT's involvement in these
investigations contributes to preparedness and prevention, as
information collected through response efforts helps improve
our broader understanding of the sources and causal agents
of disease emergence, helps identify risk factors associated
with an outbreak, and contributes to the identification of
potential mitigation and control strategies for informed decision
making.

Unusual crow-die offs confirmed as H5

On January 12", 2017, the Director of the Rajshahi Medical
College Hospital (RMCH) officially notified the Director of the
Institute of Epidemiology, Disease Control and Research
(IEDCR) about an unusual crow die-off in the vicinity of
Rajshahi Medical College Hospital (RMCH) and requested
PREDICT support for a field investigation. The clinical signs
displayed by the crows included suddenly falling from trees,
torticollis, circling movement, white watery diarrhea, inabilitx to
fly, and subsequent mortality. Concurrently, on January 14",
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A field investigation team member ihspects a dead crow during the unusual
die off investigation. Photo: PREDICT/Bangladesh.

2017, while PREDICT's team was on a bat sampling trip in
Dhaka the country coordinator observed sick and dying crows
and notified the director of IEDCR about the second crow die-
off. IEDCR subsequently requested that PREDICT expand the
outbreak investigation from Rajshahi to Dhaka. IEDCR
expressed interest in understanding the geographical
distribution, cause, and extent of this outbreak and in finding
any epidemiological links between the two outbreaks in Dhaka
and Rajshahi.

From the start of both outbreak investigations, PREDICT
provided technical guidance, collected samples, and
conducted some laboratory testing (in conjunction with the
Department of Livestock Services’ (DLS) federal reference lab
at the Bangladesh Livestock Research Institute (BLRI)).
PREDICT also surveyed nearby crow roosts in an effort to
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PREDICT/Cambodia

Success stories

One Health surveillance of people, livestock, and
wildlife at high-risk interfaces for zoonotic disease
transmission

PREDICT/Cambodia launched the first coordinated wildlife,
domestic animal, and human field sampling effort in
Cambodia. Using the One Health approach, PREDICT, in
close coordination with government human and animal health
partners from National Animal Health and Production
Research Institute (NAHPRI), the Cambodia Communicable
Disease Control Department (CDC), and the Forestry
Administration (FA) conducted concurrent sampling of wildlife,
domestic animals, and humans at a cross-border rodent
trading hub in Kandal Province, on the border with Vietnam.
Sampling occurred with the participation of students from the
Royal University of Agriculture (RUA) and the University of
Health Sciences (UHS). Samples were collected from 87 rats
transported from different provinces to the trade hub for sale
and from domestic animals around the rodent trade hub. Swab
samples were collected from 32 dogs and cats with the
assistance of their owners. In addition, 343 samples were
collected from livestock including cattle in the vicinity of the
rodent trade hub and a nearby village where trappers and
traders live; swine at local back-yard farms and a small-scale
abattoir where pigs from nearby houses are taken for
slaughter; and poultry from flocks on small farms nearby and
from backyard poultry in the rodent-trade hub area.
Concurrently, 110 humans working or living in and around the
rodent trade hub were interviewed and sampled.
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¥ .
PREDICT’s One Health field team samples ducks during the first ever

concurrent sampling trip targeting wildlife, domestic animals, and people in
Cambodia. Photo: Kathy West/PREDICT

Strengthening risk-based surveillance with partners
at three hospitals

PREDICT initiated syndromic surveillance by collecting
samples and surveys from sick people at three hospitals:
Kantha Bopha pediatric hospital in Phnom Penh, which
receives sick children from across the country; Koh Thom
district hospital in Kandal province close to the PREDICT
rodent trade field sampling site; and Prey Chhor district
hospital in Kampong Cham province, adjacent to the bat
guano farming community where PREDICT conducts
sampling. The PREDICT team visited the hospitals to provide
training to medical doctors and nurses on inclusion criteria,
how to fill out questionnaires and how to collect and store
clinical samples for viral testing.
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PREDICT/China

Success stories

One Health in Action: Concurrent wildlife and human
surveillance

PREDICT/China initiated targeted surveillance of syndromic
patients at two hospitals in Guangdong Province, First
Affiliated Hospital of Shantou Medical School and Tungwah
Hospital of Dongguan. These hospitals were selected due to
significant patient traffic from surrounding communities
containing wet markets, live poultry markets, high density
livestock facilities, and small-scale farming with an abundance
of rodents living in and around barns and homes. Biological
specimens and ethnographic data were collected from over
200 enrolled patients from October 2016 through March 2017.
Wild animal samples were also collected around the area of
Tungwah Hospital of Dongguan, with 348 specimens from 87
individual rodents collected. These rodents are representative
of wildlife that share space with symptomatic humans, and
results from PREDICT viral family testing of both rodents and
hospital patients will contribute to our understanding of viral
spillover in the area.

Workforce development

PREDICT/China hosted a human surveillance training session
in Guangzhou in October 2016 with members of Guangdong
CDC, Guangdong Institute of Public Health (GDIPH), the First
Affiliated Hospital of Shantou Medical School, Tungwah
Hospital of Dongguan, as well as local prefecture CDC
representatives from both Shantou and Dongguan. Selected
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The PREDICT/China team with hospital staff members selected for training
in human surveillance methods and behavioral risk investigations. Photo:
PREDICT/China.

hospital staff were trained to identify patients presenting with
syndromes of interest, carry out the consent process, collect
biological samples, and administer a behavioral risk
questionnaire.

In addition, six staff members from Wuhan Institute of Virology
of the Chinese Academy of Sciences and six members of the
PREDICT/China field team were trained on core PREDICT
competencies such as biosafety and PPE use, laboratory
safety, and responding to a disease outbreak in February and
March of 2017.
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PREDICT/India

Success stories

Partnerships in support of the Global Health Security
Agenda

On November 30", 2016 PREDICT presented an overview of
its global and India-specific objectives during the India Global
Health Security Agenda (GHSA) Annual Meeting. The meeting
was coordinated by the US CDC India office and included
high-level officials from various departments within the
Government of India’s Ministry of Health and the Indian
Medical Research Council. PREDICT emphasized its One
Health approach to surveillance and partnerships, described
plans to conduct concurrent wildlife and human surveillance,
and conducted outreach to human (National Institute of
Virology, Indian Council of Medical Research (ICMR)) and
animal (Indian Veterinary Research Institute, Indian Council of
Agricultural Research (ICAR)) Government of India
institutions, as well as Uttar Pradesh state health and wildlife
agencies.

Strengthening South Asia’s One Health Network

As part of PREDICT's regional approach to capacity
strengthening and developing One Health networks among
active professionals, the PREDICT/India team trained with
project partners in Nepal and Bangladesh, enhancing regional
coordination and building skills and competencies for zoonotic
disease surveillance.
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Participants at the Zonoi D;'ese demf'c Ppadness for South
Asia, Using One Health Platform workshop in Nepal. Photo:
PREDICT/Nepal.

Pandemic preparedness workshop in Nepal

In March 2017, PREDICT/India’s Field Coordinator and
Laboratory Lead attended a regional workshop entitled
Zoonotic Disease Pandemic Preparedness for South Asia,
Using One Health Platform in Kathmandu, Nepal organized by
PREDICT/Nepal. There, the PREDICT/India team was able to
build upon the existing expertise of the PREDICT/Bangladesh
and Nepal teams, as well as experts from Bhutan. At the
workshop, participants presented updates on the status of One
Health platforms and activities in the South Asia region,
shared information on ways to prevent the spread of infectious
diseases between animals and people, and identified roles
and responsibilities for effective multi-sectoral communication
and coordination during outbreaks, especially transboundary
disease events. The workshop also served to highlight gaps in
current zoonotic disease surveillance and outbreak
preparedness and response programs. The India Field
Coordinator presented PREDICT/India’s progress to date, and
participated in a round table discussion on implementing One
Health projects in India.
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PREDICT/Indonesia

Success stories

Strengthening national laboratory systems at the
provincial/subnational level

PREDICT/Indonesia completed the final series of four trainings
on detection of known and emerging viral threats with Animal
Disease Investigation Center (DIC) laboratory staff. The
trainings began in 2014 with the goal of equipping all eight of
Indonesia’s DICs with this capacity.

This final training series consisted of a multi-day training
session for lab staff from the DICs of Subang-West Java and
Bukittinggi-West Sumatera (two males and two females) on
training others (“Training of the Trainers”) in use of the
PREDICT's viral family protocols that detect priority zoonotic
diseases of public health concern. The training was held at the
Primate Research Center at Bogor Agricultural University in
coordination with FAO on February 6™-14", 2017. The second
training session on March 13" 2017 focused on results
analysis, equipping the trainees with the bench skills required
for running viral detection tests and the knowledge to interpret
them. The PREDICT/Indonesia team also accompanied the
participants as they presented results reports to the FAO-
ECTAD Indonesia team on March 14", 2017.

With continued technical assistance from PREDICT and PRC-
IPB and support from FAO-ECTAD Indonesia, we expect that
all eight DICs will now have the capability to implement
PREDICT viral family detection protocols and conduct routine
testing of livestock and poultry specimens for improved
zoonotic disease surveillance. Moving forward, the DIC at
Maros (South Sulawesi Province) will conduct PREDICT viral
family testing for domestic animal samples (livestock and
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.-

A Disease Investigation Centre (DIC) at Maros staff Trnember trains on viral
detection protocols with PREDICT/Indonesia. Photo: PREDICT/Indonesia.

poultry) collected concurrently with wildlife from the Island of
Sulawesi. In addition to training the DIC at Maros staff,
PREDICT/Indonesia and PRC-IPB helped to improve the
physical design and flow of the laboratory at DIC at Maros to
avoid potential contamination of the universal positive control
and ensure biosafety and biosecurity.

The other five DIC laboratories trained for the implementation
of viral family detection protocols are the DIC at Wates
(Special Province of Yogyakarta, central part of Java), DIC at
Lampung (Province of Lampung, southern part of Sumatera),
DIC at Banjarbaru (Province of South Kalimantan), DIC at
Denpasar (Province of Bali), and DIC at Medan (Province of
North Sumatera).

USAID-00119



USAID-00120



USAID-00121



LAO PDR

(=)USAID | PREDICT (&

99 FROM THE AMERICAN PEOPLE

%5

AL ot

WORKFORCE DEVELOPMENT
4 15

ONE HEALTH SURVEILLANCE

® o e 5 g
459

INDIVIDUALS 20*

= 2,407 | ¢
1 )% 21” SPECIMENS "
' -

N

STAFF GOVERNMENT

12 MALE 7 FEMALE

LAB STRENGTHENING IMPACT

459 individuals sampled
(wildlife and domestic

animals)
2,360 tests across 5 viral
B Lo e o, ¥ families
'“' AND EPIDEMIOLOGY LABORATORY J

19 trained in One Health skills

TESTING ALL TARGET

TRAINING LIMITED TESTING

VIRAL FAMILIES

The PREDICT/Lao PDR team speaks with villagers at a meeting

ww\Raesd22iciRtlobal at Na Pa Kieb Temple USAID-00122

Photo: PREDICT/Lao PDR



PREDICT/Lao PDR

Success stories

From partnerships to practice: Concurrent One
Health surveillance

In January 2017, the government of Lao approved the
synchronized and concurrent One Health surveillance plan
that was developed by PREDICT and the Food and Agriculture
Organization (FAO) of the United Nations, in consultation with
the National Animal Health Laboratory and the National Center
for Laboratory and Epidemiology. PREDICT has created a
strong foundation in-country for successful coordination of
partner efforts, working to ensure concurrent longitudinal
surveillance of wild animal and livestock populations at the
same sites, which were selected as high-risk interfaces for
zoonotic disease transmission between wildlife, livestock, and
people.

In January-February 2017, PREDICT and FAO held joint
community engagement meetings and launched activities
collecting wildlife and livestock samples in Na Pa Kieb, Khong
District, Champasack Province. Training was also conducted
for the FAO team on the use of PREDICT’s data management
system, the Emerging Infectious Disease Information Hub
(EIDITH) as Lao PDR was chosen as one of three countries to
pilot the use of EIDITH for livestock data management to
enable improved information sharing across partners. By
working together on field-based surveillance activities and
through sharing data, these partnerships are increasingly
strengthened, as is the core technical capacity of Lao’s
institutions and health workforce for conducting sampling and
surveillance activities across populations. Through these
ongoing efforts, PREDICT and FAO are committed to working
with government partners to improve their knowledge of how
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PREDICT and FAO staff discuss site characterization with village leaders
prior to sampling wildlife and livestock in Na Pa Kieb, Khong District, Lao
PDR. Photo: PREDICT/Lao PDR.

b e

key viral pathogens may be co-circulating and/or changing in
populations at interfaces where there is frequent contact
between wildlife, livestock, and humans, and to strengthening
their capabilities for zoonotic disease detection and response.

Laboratory systems

PREDICT/Lao PDR is partnering with the National Animal
Health Laboratory, Department of Livestock and Fisheries,
Ministry of Agriculture and Forestry (NAHL) for implementation
of viral family protocols for five priority families (corona, filo,
flavi, influenza, and paramyxo viruses). Human specimen
testing will take place at the National Center for Laboratory
and Epidemiology (NCLE), Department of Communicable
Disease control, Ministry of Health.
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PREDICT/Mongolia

Success stories

Wild bird surveillance for highly pathogenic avian
influenza

PREDICT/Mongolia has launched influenza surveillance in
wild birds after a three-year gap in global efforts to collect
samples from wild birds for influenza virus detection and
sequencing at this important stopover country in Asia’s
migratory bird flyways. PREDICT/Mongolia completed the first
sampling year in October 2016 with the collection of samples
from 1,195 individual wild birds at surveillance sites in Central,
Western, and Eastern Mongolia.

National Laboratory Strengthening

Viral detection activities were launched at the partner lab, the
Mongolian State Central Veterinary Laboratory (SCVL), which
performed 1,212 tests between October 2016 and March
2017. PREDICT results are pending sequence confirmation
and will be publicly released following ministry approval.

Laboratory systems

PREDICT/Mongolia is partnering with the Mongolian State
Central Veterinary Laboratory (SCVL), which is actively testing
for influenza viruses with the potential to expand to additional
viral families. The National Influenza Center (NIC) at the
Mongolian National Center for Communicable Diseases
(NCCD) has also received PREDICT protocols through an
existing link between NCCD and SCVL.
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e : > 3 |
Laboratory staff at the State Central Veterinary Laboratory in Mongolia test

PREDICT wild bird samples with viral family level protocols. Photo: State
Central Veterinary Laboratory

Implementing partners

Wildlife Conservation Society (WCS), Mongolian State Central
Veterinary Laboratory (SCVL)

Contacts

Country Coordinator: Enkhtuvshin Shilegdamba, WCS
(eshiilegdamba@wecs.orq)

Global Point of Contact: Amanda Fine, WCS
(afine@wcs.orq)
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PREDICT/Myanmar

Success stories
Leading risk-based One Health Surveillance

Through key partnerships, training, and field-based zoonotic
disease surveillance activities, PREDICT/Myanmar is building
the foundation for applying the One Health approach in-
country, including strengthening lab systems and advancing
viral detection capability. Risk-based wildlife surveillance was
successfully conducted at the Hpa-an caves of Kayin State
and areas surrounding Hlawga National Park of Northern
Yangon (see “Where we work” below) and teams collected
over 1,200 samples from over 200 animals. In addition,
through these field-based surveillance and sampling activities,
PREDICT provided hands-on training for two new project staff
members, five field assistants, and a Ministry of Natural
Resources and Environmental Conservation (MONREC)
Range Officer in biosafety, safe capture, handling, and
sampling of multiple wildlife species considered high-risk for
viral spillover, cold chain, safe sample storage and transport,
and data management. Finally, to ensure long-term
sustainability of surveillance operations, PREDICT committed
to sourcing the majority of project field supplies from private
Yangon-based small businesses, contributing to the local
economy and linking our partner institutions with vendors to
strengthen supply chains.
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PREDICT/Myanmar team measuresa captured rodent used for viral disease
surveillance in Hpa-an, Kayin State. Photo: PREDICT/Myanmar.

Building collaborative multisectoral partnerships

In January, PREDICT attended a signing ceremony for
the Letter of Agreement (LoA) with the Livestock
Breeding and Veterinary Department (LBVD) enabling
planning for training for viral testing. In March, the Ethics
Review Committee (ERC) at the Department of Medical
Research (DMR), of the Ministry of Health and Sports
(MOHS) signaled approval for launch of human
surveillance activities.
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Where we work
Hpa-an

Hpa-an is a major tourist attraction with caves that are sacred
Buddhist temples managed by resident monks. At the caves,
visitors are exposed to bat guano from overhead droppings
and/or directly walking through piles of feces with bare feet. In
addition, PREDICT is investigating zoonotic disease spillover
risk at bat guano farms, including one three-generation family
business where bat guano has been hand collected from Linno
Cave for use as fertilizer. PREDICT has evaluated the entire
guano collection process through informal discussion with
many of the people involved, and confirmed guano collection
as a priority for surveillance activities, as some collectors
report various clinical signs of iliness directly following
collection days.

Hlawga National Park (HNP)

HNP is a large and popular wildlife park and refuge visited
mostly by Myanmar nationals, with a large and vibrant tourist
industry based just outside of the park, where PREDICT is
investigating the potential zoonotic disease transmission risks
among tourists, community members, vendors and local
wildlife (nonhuman primates, rodents, and bats). PREDICT
has held preliminary discussions with stakeholders in villages
surrounding the park including individuals with direct contact
with wildlife.

Page 134 of 214

PREDICT/Myanmar’s field team stands with a Buddhist monk outside of a
religious and tourist site in Hpa-an where the team conducts surveillance on
nonhuman primates, bats, and rodents. Photo: PREDICT/Myanmar.

Laboratory systems

PREDICT/Myanmar is partnering with the Department of
Medical Research of the Ministry of Health & Sports (DMR) for
human specimen testing, and the Livestock Breeding and
Veterinary Department Laboratory of the Ministry of Livestock,
Agriculture & Irrigation (LBVD) for wildlife and livestock testing.
Both laboratories are preparing for training to implement viral
family testing.
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PREDICT/Nepal

Success stories

Rapid detection of HSN8 during an influenza
outbreak

PREDICT/Nepal provided technical support to ministry
partners in March 2017 during the H5N8 influenza outbreak.
According to the World Organization for Animal Health (OIE),
the outbreak was first detected at a poultry (chicken) layer
farm in the Koshi zone in the southeastern part of the country
The virus killed 3,650 of the 6,200 susceptible birds and
authorities culled the remaining birds to contain the spread of
the disease as surveillance was heightened in the surrounding
area. The cause of the outbreak was confirmed by the Nepal
Central Veterinary Laboratory (CVL) as highly pathogenic
avian influenza A virus. Influenza A testing conducted at CVL
was followed by H and N sub-typing on the tracheal tissue
samples collected during postmortem to confirm subtype
H5N8. Rapid subtype characterization was facilitated by the
PREDICT/Nepal team at the Center for Molecular Dynamics,
Nepal (CMDN) by sharing expertise and readily available
supplies, in this case test primers, with CVL and the national
laboratory network. PREDICT is working to strengthen One
Health platforms in Nepal through collaborative efforts that
require multi-sectoral partnerships and coordination in
advance of outbreaks. The rapid detection and confirmation of
H5N8 demonstrates that functional One Health networks can
be successfully leveraged for improved outbreak response and
zoonotic disease control efforts.
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PREDICT/Nepal’'s Tarka Raj Bhalta prepares a gel for electrophoresis as
part of viral family testing. Photo: PREDICT/Nepal.

Regional workshop on zoonotic disease pandemic
preparedness for South Asia

PREDICT/Nepal led efforts to
organize Nepal’s Zoonotic Disease
Pandemic Preparedness for South
Asia, Using a One Health Platform
meeting (March 13-15, 2017), which
brought together government and
non-government stakeholders from
the animal, human, and
environmental health sectors to highlight the importance of the
One Health approach for cross-sector collaboration. The
regional workshop, which included participants from Bhutan,
Bangladesh, India, Nepal and the US, along with

USAID-00137



USAID-00138



USAID-00139



USAID-00140



USAID-00141



USAID-00142



VIET NAM

PREDICT (@

=* USAID

&
%%'lll' §’ FROM THE AMERICAN PEOPLE
WAL DEY

WORKFORCE DEVELOPMENT ONE HEALTH SURVEILLANCE

S 18 80 17 30, 74
-
. . . & 496 S NTERVEWS
e :\, INDIVIDUALS
v . & ® 5 ,_A‘”G 1,475 @5
" " " 14 SPECIMENS h
185* ll

STAFF GOVERNMENT OTHER

73 MALE 30 FEMALE

*Samples collected in collaboration with FAOQ

LAB STRENGTHENING IMPACT

496 individuals sampled
(wildlife and domestic animals)
5 individuals interviewed in
behavioral risk investigations

2,625 tests across 5 viral

RATOMAL REGIONAL -

NATIONAL .I.' I
UNIVERSITY OF ANIMAL HEALTH amilies
AGRICULTURE OFFICE NO. 6

103 trained in One Health skills :
y— TESTING ALL TARGET A pangolin is sampled by the PREDICT/Vietnam team, which is
AININ LIMITED TESTING VIRAL FAMILIES - ; B oo .
VIRAL FAMILIE: Page 143 of 21 ;ui:;ndl{ctlng suwelllgnce gf pangollns%mg)wﬂgg value chau_’n, a
gh-risk human-animal interface for zoonotic disease transmis-

www.pre |Ct-910 bal sion. Photo: PREDICT/Vietnam.




PREDICT/Viet Nam

Success stories
Building One Health partnerships

The Viet Nam National Institute of Hygiene and Epidemiology
(NIHE), the Ministry of Health’s lead public health institution, is
now an official PREDICT partner in Viet Nam. The Ministry of
Health approved NIHE's role in the PREDICT project in
November 2016. On March 23, 2017, PREDICT and NIHE
gathered 51 key stakeholders representing the hospitals,
provincial Departments of Health, and provincial Preventive
Medicine Centers, who will be involved in human surveillance
activities (biological sampling and behavioral risk
investigations) for a workshop that included consultation with
these key stakeholders regarding the details of the project
work plan and clarification of mechanisms of cooperation.
Representatives from the Food and Agriculture Organization
(FAO) of the United Nations and the US CDC also attended
the meetings. The PREDICT One Health approach and the
importance of triangulated surveillance to characterize viral
spillover and sharing were highlighted and project goals were
enthusiastically endorsed by all stakeholders present. As a
result, the government, international, and US partners
represented confirmed their commitment to working
collaboratively to address zoonotic disease emergence and
pandemic threats.
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PREDICT staff in Viet Nam prepare to collect oral swabs from a juvenile
Sunda pangolin (Manis javanica) confiscated from the illegal wildlife trade.
Photo: WCS/Viet Nam

Advancing techniques for the surveillance of critical
species in the animal value chain

Pangolins are the most trafficked mammal in the world.
PREDICT surveillance of the wildlife trade and animal value
chain in Viet Nam has focused on collecting specimens from
pangolins confiscated from the illegal trade to understand the
potential for viral presence and spillover at this important
wildlife/lhuman interface. Between October 2016 and March
2017, PREDICT collected a total of 372 specimens (142 oral
swabs, 148 rectal swab/fecal samples, 10 serum/blood
samples, two urine samples, and 70 tissue samples) from 87
individual pangolins. To date, PREDICT Viet Nam has
collected samples from 176 individual pangolins confiscated
from the illegal wildlife trade. Viral testing for Flavi-, Paramyxo-
, Corona-, Influenza-, and Filoviridae has been completed for
76 samples from 88 animals at the PREDICT partner
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Publications and Products

From October 2016 to March 2017, PREDICT research led to
17 publications, including 13 original research articles. Articles
appeared in many top-tier journals including The Philosophical
Transactions of the Royal Society B, Emerging Infectious
Diseases, and The Lancet Global Health. A bibliography of all
publications over the reporting period is provided below, sorted
by type of publication. For a comprehensive bibliography
containing all PREDICT publications to date, please visit:
www.publications.predict.global

PREDICT Publications

@ Original research
@ Book chapter

® Commentary

& Review
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o
Locations of co-author institutions for publications presented in the
bibliography. Figure: S. Tatge/UC Davis.
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In the Media

PREDICT was featured in a number of films/videos, radio
programs, news articles, and press releases, further extending
the project’s global reach. Links to news and other media are
found on the PREDICT website and Twitter.

PREDICT news:
http://www.vetmed.ucdavis.edu/ohi/predict/predict news and

impact.cfm

@PREDICTProject: https://twitter.com/predictproject

Featured stories

60 Minutes: Veterinarians Help Save Africa’s
Endangered Mountain Gorilla

The CBS program 60 Minutes aired an episode entitled
“Gorilla Doctors” featuring members of the PREDICT/Uganda,
Rwanda, and DRC teams on October 9, 2016.
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Cranfield and Eddy Kambale C.BS NEWS
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National Public Radio’s All Things Considered: The
Next Pandemic Could be Dripping on your Head

On February 21, 2017, PREDICT's Kevin Olival was

interviewed on NPR about PREDICT/Indonesia’s work with

bats in caves at the high-risk ecotourism interface.

goats and soda

Why Killer Viruses Are On The
Rise

February 14, 2017 = If you think there are
more dangerous infectious diseases than
ever, you're right. One big reason: pushing
animals like this one out of their homes.

» Listen - 817 + Queue

National Public Radio’s All Things Considered: Why
Killer Viruses Are on the Rise

On February 14, 2017, PREDICT's Kevin Olival was
interviewed on NPR about his work in Borneo with the
PREDICT/Indonesia team at high-risk sites where pandemics
may emerge.

goats and soda

Why Killer Viruses Are On The
Rise

February 14, 2017 * If you think there are
more dangerous infectious diseases than
ever, you're right. One blg reason: pushing
animals like this one out of their homes.

p- Listen - 87 + Queue
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The Week (produced by STAT News): There are more
than 1 million viruses that we know absolutely
nothing about

Members of USAID’'s Emerging Pandemic Threats
program, PREDICT, and the Global Virome Project were
featured in this article exploring risks of responding to
infectious disease threats after they have emerged, and
highlighting work to “let data drive a much more robust
line of investment against risk, not just what it is that’s
kicking the door in at the moment.”

STAT News: What'’s the next global disease threat?
Some predictions

In this article, PREDICT’s Kevin Olival discusses our
work to “figure out what might cause future disease
outbreaks before spread ignites, so the world can
develop vaccines or drugs with which to respond.”
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Scientific American: The Next Zika

PREDICT’s Brian Bird, was featured in an article in Scientific
American related to mutations of Rift Valley virus on October
11, 2016.

SCTENTIFIC a
AMERICAN.

CIENCES MIND HEALTH TECH SUSTAINABILITY EDUCATION VIDED PODCASTS BLOGS §

PUBLIC HEALTH

The Next Zika

Four inseet—and tick-borne viruses that you may not have heard about are now worrying
researchers

Film and video
Emerging Pathogen Surveillance

On January 13, 2017, PREDICT’s Global Director

Jonna Mazet, was interviewed by Vincent Racaniello from
Columbia University at the Emerging Infectious Diseases A to
Z (EIDA2Z) conference hosted by the National Emerging
Infectious Diseases Laboratories.

kD2 = -
Emerging la.

- N

Pathogen -

Surveillance
with Jonna Mazet, PhD ‘ 2
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Tusk Award for Conservation in Africa Finalist

Olivier Nsengimana, a veterinarian trained by the PREDICT
and Gorilla Doctors programs, is now on a one-man mission to
save the grey crowned cranes in Rwanda.

Radio
MicrobeTalk Podcast

The Microbiology Society, which is based in Europe and
interviews researchers about viruses, bacteria, and parasites,
spoke to PREDICT's Jonna Mazet about capacity building in
areas of the world most at risk for disease emergence and
spillover events.

Microtsoloay g1y » P C
PREDICTing the next pandemic S Share

To prevent future disease epidemics, we need a
better understanding of the nature of

spillover events, and the viruses involved in them. In

this month's podcast, we spoke to Professor Jonna 4
Mazet, Director of the One Health Institute at the *#
University of California, Davis. Jonna is also the ‘ .-,
Global Director of PREDICT, an ambitious project '.% .

that is trying to identify any pathogens that might
pose a threat to human health, and working to build
capacity in areas of the world that are at risk of
disease emergence
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News articles

FRONTLINES - USAID

The PREDICT/Nepal team was featured in an in-depth story
on the USAID frontlines publication.

Zoetis Award for Research Excellence

PREDICT’s Global Director Dr. Jonna Mazet was honored by
the UC Davis School of Veterinary Medicine with the Zoetis
Award for Research Excellence.

CIFOR Day at USAID: Integrating Biodiversity and
Forests into Key Development Objectives

USAID’s Office of Forestry and Biodiversity (FAB) and the
Center for International Forestry Research (CIFOR) teamed up
with PREDICT team members in October 2016 to discuss
areas for collaboration in Central Africa, specifically focusing
on bushmeat and the bushmeat value chain.

Finding the worlds unknown viruses — before they
find us

The Global Virome Project (GVP), a novel and innovative
effort influenced by work conducted by PREDICT and
featuring many PREDICT team members is featured in this
article, which highlights how GVP is seeking to identify the
majority of the world’s viruses likely to infect humans.
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Smithsonian’s National Zoo & Conservation Biology
Institute

In three separate articles, PREDICT's work in Myanmar is
highlighted along with many facets of the project and
PREDICT/Myanmar team members. Earth Optimism, Bats in
Myanmar, Predicting Future Global Health

Press releases

& usai Good emergency management
practices (GEMP) workshop in
Tanzania. FAO. February 24, 2017.

Celebrity Vet Promotes USAID Counter
Wildlife Trafficking Efforts. USAID.
L, March 15, 2017.

$28.8 million for PREDICT-2” from the
United States Agency for International
Development. University News. October
31, 2016.
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Photo: Ebola Host Project's Mohamed Turay untangles a bat from a mist
net in Sierra Leone. PREDICT's Ebola Host Project, a regional effort across
West Africa, is working to identify the animal host species of ebolaviruses,

(credit: Simon Townsley)
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Introduction

The PREDICT Project, led by its in-country teams, has contributed
to amazing advancements in local and global health security over
the life of the project. Because of the dedication and smart
surveillance work of the diligent participants, countries and communities
are more aware than ever of zoonotic disease threats and what
can be done to reduce risks. Despite these efforts and the giant
steps forward, spillovers of viral pathogens do happen, and we
must be vigilant in order to recognize them and respond rapidly
for the best control outcomes possible. It has been eight months
since the Democratic Republic of Congo declared a new outbreak
of Ebela virus disease in North Kivu Province. In that time, over
1,200 individuals have been infected, and the disease has claimed
over 800 lives. Response teams continue to battle the outbreak
in a complex social and political environment, and while the
number of cases continues to rise, there have been promising
developments in our ability to prevent and contain the spread
of this disease. Preliminary assessments in the efficacy of the
candidate vaccine and ring vaccination strategy provide needed
hope, though other assessments of the social challenges reaching
affected communities for response and prevention efforts,
including vaccine delivery, are a sober reminder that science and
evidence-based interventions can fall short without investments
in understanding the human social and behavioral elements critical
for their success.

Over the past six months, the PREDICT Ebola Host Project teams
in West Africa continued to build an evidence base supporting
Ebola and other filovirus prevention efforts by investigating the
underlying drivers of viral spillover and spread and the wildlife
host species that may pose greatest risk. Building on our earlier
discovery of a new ebolavirus in Sierra Leone (Bombali ebolavirus
in bats), our team, together with the US Centers of Disease
Control and Prevention, detected Marburg virus in Egyptian rousette
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bats in that country, the first time the virus has been detected
west of Gabon. Meanwhile in Liberia, our PREDICT team detected
Zaire ebolavirus in a greater long-fingered bat, with further
genetic investigations showing it was either the same or a close
relative of the virus that caused the West Africa outbreak.
Recently, in early April, a team of European researchers and
partners in Kenya (not affiliated with PREDICT) detected Bombali
ebolavirus, also in Mops condylurus bats, in the Taita Hills near
the border with Tanzania, validating our assumptions that this
new ebolavirus is geographically widespread and may pose a
risk for spillover across the continent, as these bats favor roosting
sites near villages and dwellings.

PREDICT has been designed using the One Health approach,
recognizing that to prevent spillover of these viruses from
wildlife, you must invest in understanding social and behavioral factors
that put people and their domestic animals at risk. Since 2014,
our teams in-over 28 countries have been working with communities
using the social science toolkit to build relationships and trust;
raise awareness of zoonoses and risks of transmission and
spread; and understand the cultural systems, behaviors, and
practices that could facilitate viral spillover and spread. In addition,
our teams have been working to strengthen the workforce
and systems for improved disease surveillance, detection, and
health security. In DR Congo, PREDICT led a workshop on Ebola
preparedness in Goma, highlighting risks to human communities
and the critically endangered mountain gorilla population,
which is also susceptible to the disease. In Kenya, PREDICT
teams brought the Smithsonian National Museum of Natural
History “Outbreak” exhibit to communities in Lakipia, using an
innovative educational approach featuring the immersive experience
in‘outbreak and zoonotic disease education combined with
a workshop on biosecurity and prevention. In Tanzania, we
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launched a monthlong One Health workshop for professionals
in the Lake Zone, which borders DR Congo, along with Burundi,
Rwanda, and Uganda, and is the designated hot zone for implementation
of Tanzania's Ebola Contingency Plan.

We are proud to highlight these successes in our 2019
Semi-annual Report, another round of amazing contributions
to global health and security. Our project, which is building to
a crescendo at the end of a second 5-year investment phase
from USAID, is shifting focus now towards data analysis and
characterization of zoonotic disease risk, an exciting phase that
promises to yield even more evidence and insights to improve
our understanding of pandemic threats, their origins, and, we
hope, their eventual demise.

Best regards,

AT

Jonna AK Mazet, DVM, MPVM, PhD

Professor and Global Director

One Health Institute & USAID PREDICT Project
University of California, Davis
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i PREDICT/Myanmar team sampling a bat



PREFACE

The PREDICT Consortium: putting One Health in practice
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PREDICT, a project of USAID’s Emerging Pandemic Threats
(EPT) program, was initiated in 2009 to strengthen global
capacity for detection and discovery of viruses with
pandemic potential that can move between animals and
people. Those include filoviruses, such as the ebolavirus
and Marburg virus; influenza viruses, coronaviruses, the family
to which SARS and MERS belong; and paramyxoviruses,
like Nipah virus. PREDICT has made significant contributions
to strengthening global health security by improving
surveillance and laboratory diagnostic capabilities for new
and known viruses.

Now working with partners in 30 countries, PREDICT is
continuing to build platforms for priority viral surveillance
and for identifying and monitoring zoonotic pathogens or
those that can be shared between animals and people.
Using the One Health approach, the project is investigating
the behaviors, practices, and ecological and biological
factors driving disease emergence, transmission, and
spread. Through these efforts, PREDICT is improving
global disease recognition and beginning to develop
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Countries

 PREDICT

strategies and policy recommendations to minimize
pandemic risk.

PREDICT is working to strengthen global capacity for
detection and discovery of zoonctic viruses with epidemic
and pandemic potential, including the Ebola, influenza, and
Zika viruses that have been recent causes of devastating
disease and necessary impetuses of dramatic and
resource-intensive responses. The project is actively and
diligently implementing GHSA activities in target countries
aimed at developing and operationalizing strategies to
improve disease management efficiencies in the short
term, and reduce zoonotic pathogen spillover, amplification,
and spread in the long term, through improved public
health policies and risk-reducing mitigation efforts. In
every country of engagement, we work hand-in-hand
with governmental and non-governmental stakeholders
to develop and implement activities that are tailored to
country and regional priorities, and specifically designed to
strengthen capabilities and ensure lasting positive effects

from our engagements.
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Photo: PREDICT/Bangladesh team sampling crows

'SUCCESS
STORIES

Highlights from our teams around the world
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Outbreak Response in Bangladesh

ive bird markets are very common in many parts of Southeast Asia, including Bangladesh,

where they serve as the economic networks for selling and trading poultry. Beyond
buyers and sellers, these markets draw the attention of wild birds like crows, foraging for
food. This interface of wild birds, humans, and domestic avian species presents a possible
avian influenza biosecurity hazard. PREDICT/Bangladesh has been working with
government partners to strengthen outbreak response capabilities since 2016, when
the team played a lead role in crow mortality outbreak response, collecting samples
from dead and live birds at the live bird markets and testing them at partner
laboratories for zoonotic diseases.

More recently, on December 21, 2018, dead crows in Jessore were
reported to the Institute of Epidemioclogy, Disease Control and
Research (IEDCR). [EDCR contacted the PREDICT/Bangladesh
team, and its members attended meetings in Dhaka to support
the Government of Bangladesh's leadership and to help develop
a plan for outbreak response. As part of the plan, PREDICT
provided training to a multidisciplinary government team that \,
included officials from both [EDCR and the Department of Livestock
Services (DLS). PREDICT also provided hands-on training in avian
sampling methods, proper personal protective equipment (PPE)
and biosafety, and proper disposal of biohazardous waste/carcasses
to the DLS team and members of the Field Epidemiology Training
Program——Bangladesh (FETPB) Veterinary Fellowship.

The Government of Bangladesh outbreak team led the response and
collected samples from crows that were sent to the Bangladesh
Livestock Research Institute (BLRI) laboratory for testing.
During the outbreak, the rapid mobilizatioml\ |-
response demonstrates that the Government = 2= f“*_:___
has improved national health security capacity __,____f_{-ﬁ'«* -
for outbreak response, especially for diseases” \”“
emerging in wildlife—often a gap in national surveillance and detection systems. Q.
Over time, PREDICT support helped advance this capability, and Bangladesh is now ‘
increasingly self-reliant in zoonaotic disease prevention and control.

PREDICT assists government in PREDICT assists government in two Government of Bangladesh
outbreak response to crow die-off, crow die-off events, presenting independently mobilizes &
presenting confirmed results of confirmed results of avian influenza responds to a crow die-off,
avian influenza (H5N1) (H5N1 & H5), as well as a human suspected to be an outbreak of
encephalitis outbreak (suspected avian influenza .
Nipah virus) ?\4

2016 2017 2018



ecent PREDICT discoveries have identified bats as the
R host species for multiple zoonotic viruses. But identification
does not equal a call for eradication. In fact, PREDICT strives
to underscore the ecological importance of bats and the need
to conserve their populations and the habitats on which they
depend. Community engagement and feedback is essential to
PREDICT's strategy for zoonotic disease risk reduction, which
includes raising awareness of ecosystem health and conservation
in conjunction with public health.

KENYA: Outbreak exhibit, “bat book” leads to action,
interventions

In Kenya, PREDICT held several events with communities in
Laikipia County (Leikiji, Mpala, Ol Jogi, and llmotiok). The team
brought a mobile “Outbreak” exhibit (developed in collaboration
with the Smithsonian National Museum of Natural History) to
catalyze dialogue on the disease risks posed by exposure to
wildlife, and help illustrate best practices for disease prevention
and control.

Some community leaders expressed concern about the role
of bats in disease transmission, as bats are common around
their homes and public buildings. In response, Living Safely with
Bats—a behavior change and risk communication book created
by PREDICT—was distributed to community leaders, teachers,

and health liaisons as a resource. The book helps identify practical
ways to reduce the risk of disease, such as basic home improvement
options that prevent bats from roosting in homes and community
spaces.

During visits, our team observed that community members in
Ol Jogi were putting these best practices into action through
the renovation of a community center. The center’s roof had
multiple holes, allowing bats to freely enter and roost inside,
close to people. Following PREDICT/Kenya's engagement, Ol
Jogi residents reinforced the center's roof to fill the holes and
gaps, making the building unusable as a roosting site. This basic
intervention is now being considered for implementation in
homes and other public structures in Ol Jogi.

GUINEA: Bat book & podcast reach at-risk groups at
heart of West Africa Ebola outbreak

Over 3,000 miles away in Guinea, PREDICT has been working
to reduce the risk of disease transmission in the Forest Region,
which has an estimated population of 1,335,274 and is considered
to be the origin for the West Africa Ebola outbreak. Over the
past six months (October 2018—March 2019) our team used
the Living Safely with Bats book to target at-risk groups such as
hunters and farmers, engaging over 4,000 individuals.

.R&Tg@ Y 4

Zoonotic Disease Transmission
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L-R: Presenting the mobile “Outbreak” exhibit (credit: PREDICT/Kenya), radio interview on “Health for All" (credit: PREDICT/Guinea)

PREDICT also worked with a local radio station to record an book. As B ¥

interactive : for : quested that PREDICT intensify
All” out the and commu ctivities upon notice of a confirmed de
four other g i, Toma, Guer from La

the ef specifically on the : th Bats daily in the affecte on for one month.

" In Kenya, our team has found that primary school students are
EmPOW“-‘ﬂﬂg Youth to be highly attuned to the risks of living in close proximity with bats.

One Health Leaders They were the most receptive group to messaging regarding
biosafety measures.

PREDICT visited primary schools
in three communities in Kenya
(Leikiji, Ol Jogi, and llmotiok) to
B discuss zoonotic diseases of bat
} origin, such as Ebola and Nipah
0 wvirus, as well as risk mitigation
m.,., techniques to protect their health
“.* and keep their communities safe.

[ a— Students first watched a documentary
\‘ film about zoonactic diseases meant
ii’ to stimulate conversation.

Following a Question-and-Answer session, students viewed the mobile Outbreak Exhibit and
talked about the importance of conserving bat populations while preventing disease transmission
from wildlife to people.

In Guinea, PREDICT's community engagement and risk communication team worked closely
with 27 primary schools to bring the Living Safely with Bats book and risk reduction messages
to over 2,700 children. At the schools, PREDICT distributed 250 of the books to school
directors, These books are being used in reading exercises and as a tool for child-to-child
communication, along with their intended purpose for increasing awareness of zoonotic diseases,
conservation, and the role of wildlife in health ecosystems.

E—

break” exhibit in Laikipia County

Photo: PREDIET/Kenya *
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Prevent Priority Zoonotic Diseases

SIERRA LEONE

Finding viruses before they find us

or the first time in West Africa, scientists
F detected the deadly Marburg virus in five
Egyptian rousette fruit bats in Sierra Leone!
Marburg virus was identified by scientists at the same
time from two separate projects—the USAID
PREDICT project and the US Centers for Disease
Control and Prevention project with Njala University.

The multiple diverse strains of the highly pathogenic
Marburg virus were found in its natural fruit eating
bat reservoir in several locations across the country,
suggesting Marburg virus has been present in
these bat colonies in Sierra Leone for many years.
The Marburg virus was found in Egyptian rousette
fruit bats who primarily feed on fruit. If infected,
they can shed the virus in their saliva, urine, and
feces. In light of the potential threat from this
virus, PREDICT/Sierra Leone continues to
emphasize how to reduce the risk of exposure
and live safely with bats throughout communities
in Sierra Leone, also stressing the importance of
bats as a keystone species for healthy ecosystems.

LIBERIA

Liberia reaches a healthy security
milestone

n Liberia, the PREDICT team reached a major
I milestoné this year with the successful identification
of Zaire ebolavirus in an insectorivorous bat. This
discoveryis momentous because it is the first
detection of Zaire ebolavirus in a bat in West
Africa, providing important evidence that these
bats may be a natural host for Ebola. Our findings
and insights are helping target national surveillance
and risk communication strategies and empowering
local communities with the knowledge to help to
prevent zoonoctic disease spillover and spread.

In follow-up to the Zaire ebolavirus finding and
in order to reinforce national laboratory capacity
for detection of ebolaviruses, a Liberian scientist
received training in advanced viral detection
techniques at PREDICT’s partner laboratory
(Columbia University Mailman School of Public
Health). As a result of PREDICT'’s engagement,
Liberia has a trained and equipped wildlife surveillance
team and a national laboratory with the capability
to detect ebolaviruses and emerging viral threats,
yielding tremendous value for strengthening
national health security.
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Ebola Host Project

PREDICT's Ebola Host Project, a regional effort across West Africa, is working
to identify the animal host species of ebolaviruses. Recent discoveries in bats,
which include a new ebolavirus (Bombali ebolavirus), Zaire ebolavirus, and Marburg
virus, exemplify the mission of USAID’s PREDICT Project, which aims to find
viruses before they spillover into humans and cause economic catastrophes and

devastating loss of life.

*

Photo: Rousettus aegyptiacus (credit: Getty Images)




Building the evidence base through new viral
discoveries

Global disease surveillance initiatives for novel, emerging
viruses are an essential component of pandemic prevention
efforts. PREDICT's surveillance strategy is focused on
high-risk transmission interfaces, where people and wildlife
come into contact and where viruses have the potential to
spillover from wild animals into people or their domestic
animals. In Egypt, PREDICT collected samples from Rousettus
aegyptiacus bats from an abandoned mudbrick house in a
village in the Nile Delta region, then tested the samples for
multiple viral families, including that of influenza viruses. As
a result, the team not only discovered a new influenza virus,
but the first and only characterization of this wild type bat
influenza isolate. Interestingly, the virus was
distinct from any previously discovered
influenza A virus, suggesting that it
is a novel H19N12 subtype.

This exciting finding was recently
published in the January 2019
issue of the Journal of
Virology: “Isolation and
Characterization of a
Distinct Influenza A

Virus from Egyptian /
Bats.”
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Improving regional health security

PREDICT works to optimize surveillance and detection
protocols and strengthen capacities in national laboratory
systems, and to enhance multi-sectoral and regional collaboration
between labs for improved global health security. PREDICT
continued to encourage collaboration between Egypt’s National
Research Centre’s Center of Scientific Excellence for Influenza
Viruses (our project lab in Egypt) and the Jordan University of
Science and Technology (JUST — our lab in Jordan) through
trainings, sample sharing, and testing of human samples.
In 2017, the PREDICT/Egypt team traveled to Jordan for
hands-on trainings in safe bat capture and sampling. In turn,
the PREDICT/Jordan team assisted with safe and effective
' ( implementation of One Health surveillance in at-risk
Jordanian communities. In addition, PREDICT lab

teams worked together to better understand

i
o

=

Yy

Rousettus aegyptiacus (credit;

exposure to Middle East Respiratory Syndrome Coronavirus
(MERS-CoV). In Egypt, 1,084 human samples were
screened using serological assays for MERS-CoV-neutralizing
antibodies via a serum microneutralization test. This allowed
all of the serology tests from PREDICT/Egypt and Jordan
teams to be directly compared, yielding regional insights on
MERS exposure in the North Africa and Middle East regions.

o8
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Measuring PREDICT outcomes and impact



PREDICT ACTIVITY

Outbreak Response

One Health Surveillance
& Risk Characterization

Modeling and Analytics

Lab Strengthening:
PREDICT Viral Family
Screening b

h-'
é

DEFINITION

Providing technical assistance with
outbreak response if requested by

the government and approved by
USAID

Conducting animal and human sampling;
conducting biological and/or behavioral
data collection; collecting data on
ecological and epidemiological factors
associated with virus evolution,
spillover, amplification, and/or spread;
collecting data on animal-human contact
for characterization of behavioral

risk; prioritization and description

of identified intervention points to
inform development of risk mitigation
approaches

Development of tools to better
understand the emergence of
disease pathogens

Laboratories have adequate infrastructure
(facilities, lab equipment, staff, etc.)
and sufficient training to conduct
consensus PCR (cPCR) testing for
the minimum four viral families (corona-,
paramyxo-, influenza-, filo-) using
PREDICT protocols and can perform,
or have support to perform, cloning
and sequeuncing to confirm PCR
positives and to identify the virus
present

MONITORING INDICATOR

Description of outbreaks supported;
percentage of countries with improved
capacity to conduct oubreak investigations

Risk mitigation strategies recommended
for implementation and/or scaling up;
characterization of risk factors and/or
interfaces associated with spillover,
amplification and/or spread; intervention
points prioritized for development of risk
mitigation approaches

Viral, bacterial, or other disease risk
pathway models or maps developed and/
or refined

Percentage of labs improving quality
assurance and safety procedures;
percentage of labs able to perform
EPT2/GHSA prioritized testing and
number of tests performed

Photo: PREDICT/Sierra Leone team setting up field lab station (credit: Simon Townsley)



PREDICT ACTIVITY

Workforce Development:
Training and Materials
Developed

Workforce Development:
Local Capacity

Advancement &
Improvement of One
Health practices & policy

DEFINITION

Personnel and/or students participating
in the following types of trainings; Field
Sampling, Information Management,
Laboratory Techniques and Assay
Development, and Risk Characterization

PREDICT training and employment of
local or regional staff members in host
countries

Development of One Health resources
(including guidelines, technical protocols,
standard operating procedures,
standardized data collection instruments
and protocols, and instructional tools
and manuals for implementing risk
mitigation recommendations) to provide
evidence-based guidance on the
operationalization and/or implementation
of One Health principles and approaches;
and inform policy change through evidence
based solutions

MONITORING INDICATOR

Number of faculty members that received
One Health training or professional development;
number of future professionals trained; number
of One Health fellows placed; number of
current professionals trained

Total number of in-country staff who are
from the host country or region

Description of application of One Health
approaches in the workforce; description of
national/regional coordination mechanisms
showing improved capacity; description of
global, regional or country strategies under
implementation; list of educational materials
developed; tools developed for implementaiton
and operationalization; evidence-based
informational resources developed, including
policy briefs, research papers, situational
analysis/risk asssessment; and zoonotic
prioritization resources




\

2018-2019

ONE HEALTH TOOLS & RESOURCES ONE HEALTH WORKFORCE CAPACITY

Educational & evidence-based
materials developed
#s trained
. Female
ONE HEALTH STRENGTHENING R
Countries coordinating
community One Health events

RISK FACTORS & RISK INTERFACES
RIS Tt | RISK FACTORS & RISK INTERFACES
Risk factors & risk interfaces
790 K Tests performed 4 9 characterized since the beginning
of PREDICT-2 in 2014

Labs able to perform
PREDICT viral family

testing

INTERVENTIONS
RISK MODELS & MAPS W
Intervention points prioritized
Models or maps developed, re- to info‘rhm ’Fhe development of
3 4 finEE SRalaSdeeaeannee risk mitigation approaches
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CAPACITY STRENGTHENING

Since 2009, PREDICT has trained over
5,000 One Health Professionals in Africa,
Asia and Latin America

TRAINING

IMPLEMENTING
FIELD STUDIES

PREDICT-2 uses an integrated approach to train personnel in
One Health skills necessary for field surveillance activities, laboratory
testing, outbreak preparedness, and development of risk
reduction strategies and interventions. Emerging viruses have
the potential to spillover and cross borders; therefore, it is also

PREDICT

CAPACITY
STRENGTHENING I . I

essential to build a network of international health professionals CREATING
who can detect, respond to, and prevent health threats. gl CONDUCTING

LABORATORY

INVESTIGATIONS

Since October 2014, PREDICT-2 has engaged in over 28 countries in
Asia and Africa to foster leadership and transdisciplinary thinking
in the next generation of One Health professionals, strengthening
skills and capacities of more than 3,500 people through 20,000
individual training events in topics such as biosafety, cold chain

. ) FIGURE 2. PREDICT-Z uses an integrated approach to train
management, emergency preparedness, field sampling, behavioral

personnel in One Health competencies that enable field

risk investigations, and disease detection. To enhance global surveillance activities, laboratory testing for priority zoonotic
health security, PREDICT-2 continued to train future and current  diseases and other emerging threats, outbreak assistance, and
One Health professionals through ‘on the job’ trainings and informed behavior change that improves our understanding of

zoonotic disease risks at key wildlife-livestock-human interfaces

workshops. Among these professionals, PREDICT has trained :
where spillover events may occur.

over 300 university students and 1,000 project staff in zoonotic
disease surveilance and disease detection skills, a major contribution o ) ) )
to the long-term capabilities of national health systems. Building national capacity for zoonotic

disease surveillance

WORKFORCE DEVELOPMENT Since the inception of PREDICT, the project has focused on

enhancing One Health surveillance and laboratory diagnostic
1097 320 1209 1462 capacity in hot spot regions in Asia and Africa, training over

STAFF STUDENT GOVERNMENT OTHER 1,200 government officials in the core skills required to detect,
respond to, and prevent zoonotic disease threats. In Bangladesh

. . . . PREDICT has been providing support and training for the

Q multidisciplinary government outbreak response team, which
b D
ﬂ '2 h

independently led a wildlife outbreak response in December
2018 (see Success Stories section for details).

We continued to build key partnerships within and across active
countries, as exemplified through collaborations with universities,
ministries, and international organizations in Asia and Africa.
This year, PREDICT/Senegal organized an innovative two-day

1,601 FEMALE outbreak simulation exercise on detection and response to an

* 1 individual gender is unknown Ebola Virus outbreak for government officials, which resulted in

ASASON R S I S5 discussions among human, animal, and environmental health

FIGURE 1. Since 2014, PREDICT-2 has trained over 3,500 sectors emphasizing the importance of collaboration among

individuals in One Health surveillance and disease detection
in over 28 countries. Trained individuals include PREDICT staff,
university students, government officials and others. threats.

ministries to prevent and respond to emerging pandemic




FIGURE 3. PREDICT/Senegal hosted a two-day simulation exercise on
detection and response to an Ebola Virus outbreak. The simulation
hosted over 40 participants from seven different ministries.

In Jordan, our PREDICT team played a critical role in the development
of the molecular and virology laboratory at Jordan University
of Science and Technology helping enhance JUST capabilities in
molecular diagnostics. For example, in November 2018, there
was a die-off and millions of dead fish were found along nearby
rivers. Samples were sent to the JUST laboratory, and the team
detected an emerging herpes virus called koi herpes.

FIGURE 4. PREDICT/Jordan strengthens capacity in laboratory
techniques by training graduate students who work as part-time
research assistants. Master’s student Ola Abebneh demonstrates

laboratory techniques at the JUST Molecular and Virology Lab.

Developing innovative training & outreach
strategies

Capacity building activities often take place in a traditional
classroom, but technical skills for health professionals are best
learned in the field or lab through instruction and hands-on
training. Through PREDICT-2, a variety of training approaches
have been utilized, from online trainings to face-to-face
workshops.

In Cambodia and beyond, PREDICT performs aligned surveillance
with the participation of government partners, university
students, and local authorities, including district and village
veterinarians and nurses. Our team in Cambodia also provides
experiential training to university students, who serve as
interns in the field and project lab to practice and perfect their skills.

FIGURE 5. PREDICT/Cambodia is strengthening wildlife
surveillance by working with university students and interns
in the classroom and in the field. These hands-on experiences
with professional mentors are valuable opportunities for

students to apply knowledge and help strengthen the

workforce for zoonotic disease surveillance.

Similarly, in Kenya, PREDICT launched an innovative strategy
for raising community awareness of the One Health approach
and risks of zoonotic diseases through the use of the Smithsonian
Institute National Museum of Natural History's "Outbreak” panels.
The panels were showcased in the communities and provided
a platform for community members to engage in dialogue and
role-play to learn and explore ways to prevent, detect, and control
diseases at high-risk human-animal-environment interfaces.

FIGURE é. PREDICT/Ke
a One Health training, an innovative approach to increasing
community awareness of zoonotic diseases and for learning about
zoonotic disease prevention, detection, and control.




A One Health learning library for students
& professionals

To encourage sharing of the knowledge and skills essential
for safe and effective One Health surveillance, detection,
and characterization of zoonotic disease threats, PREDICT's
training materials, protocols, and e-book resources are freely
available to the public (in English and French) at:

www.publications.predict.global

Publicly available guides & protocols
Biosafety, Cold Chain and Emergency
Preparedness Resources

+ Basic Laboratory Safety

+ Biosafety & PPE Use

* Emergency Preparedness

+ Implementing Cold Chain for Safe Sample Transport
& Storage

+  Packing & Shipping Biological Samples

One Health Surveillance & Field Sampling Guides
+ Avian Sampling Methods

+ Bat Sampling Methods

+  Bushmeat Sampling Methods

+ Livestock Sampling Methods

+ Non-Human Primate Sampling Methods

+ Rodent Sampling Methods

+ Safe Animal Capture & Sampling

+  Small Carnivore Sampling Methods

Behavioral Risk & Qualitative Research Guides
+  Qualitative Research: Introduction & Observational
Research Methods

*+ Qualitative Research: Focus Groups, Ethnographic
Interviews & Data Analysis

Photo: Macaca mulatta in Nepal (credit: Pranav Pandit)



ONE HEALTH SURVEILLANCE:

Characterizing Biological & Ecological Risk

Overview

VWe completed implementation of our overall One Health surveillance
strategy for animals and humans, in coordination with USAID
and Emerging Pandemic Threats-2 (EPT-2) partners, to detect
viruses in animals and humans and to characterize biological
and ecological risk. Surveillance activities focused on a concurrent
surveillance strategy for detection of viral sharing and spillover
as a result of close proximity interactions, or effective contact,
between wildlife shedding viruses and susceptible people (and
domestic species where relevant). For human surveillance,
sampling targeted people with high-risk occupations at concurrent
sampling sites for animals, as well as acutely ill patients
year-round at clinic and hospitals within the catchment area of
concurrent sites,

At the PREDICT Semi-annual Meeting in November 2018, we
reviewed surveillance progress and accomplishments to date
and strategized successful completion of sampling and field activities
with USAID and global and regional leads. We outlined the
transition to post-sampling activities, including supporting data
cleaning at the country and cross-partner level, preparation of
data for analyses, and discussion of risk characterization. Additionally,
we finalized how serology testing will be utilized to complement
PCR testing already underway to provide a more complete

surveillance assessment.

Targeted monitoring for zoonotic viruses
with pandemic potential at specific

high-risk interfaces

PREDICT-2 has sampled over 88,000 animals and 17,000 people
since the start of project activities in October 2014. Years 1-2
involved coordination of a multitude of required activities before
sampling began in each country, including engagement of local
partners and stakeholders, obtaining local and institutional permits
for animal and human sampling, and staff training. Over the
past year, field activities substantially ramped up with respect to
sampling efficiency across wildlife, domestic animals, and humans
(Figure 1). Sampling activities were completed in the majority
of participating countries by the end of Year 4 (September 30,
2018), and remaining sample collection events were completed
by the end of January 2019. As sample collection wrapped
up, efforts were transitioned to reviewing data, standardizing
key data fields that accepted write-in responses, and preparing
data for analyses.

Wildlife

PREDICT made a substantial effort towards sampling targeted
wildlife species, primarily bats, rodents, and non-human primates,
at high-risk interfaces for zoonotic spillover and spread. Wildlife
sampling activities at high-risk interfaces were completed in all
28 PREDICT-engagement countries, which include Bangladesh,
Cambodia, Cameroon, China, Céte d'lvoire, Democratic Republic of
Congo, Egypt, Ethiopia, Ghana, Guinea, India, Indonesia, Jordan,
Kenya, Lac PDR, Liberia, Malaysia, Mongolia, Myanmar, Nepal,
Republic of Congo, Rwanda, Senegal, Sierra Leone, Tanzania,
Thailand, Uganda, and Viet Nam.

Livestock

PREDICT coordinated with FAO on planning and sampling
livestock at sites designated for concurrent and triangulated
surveillance wherever possible.

Concurrent livestock sampling activities have been directly
supported by FAO in Bangladesh, Cambodia, Indonesia, Lao
PDR, Myanmar, Thailand, and Viet Nam. Together with PREDICT
teams, FAO sampled livestock in the same locations as wildlife
(and humans where possible) in Egypt, Jordan, Nepal, and Tanzania.
To date, PREDICT has completed additional livestock sampling
in the Democratic Republic of Congo, Guinea, Kenya, Malaysia,
Sierra Leone, and Uganda. Due to FAO priorities, livestock
sampling was not conducted in Cameroon, China, Céte d'lvoire,
Ethiopia, Ghana, India, Liberia, Mongolia, Republic of Congo,
Rwanda, and Senegal.

Humans

Human biological sampling and risk characterization surveys
using PREDICT's human questionnaire were completed in
high-risk communities in 23 targeted countries: Bangladesh,
Cambodia, Cameroon, China, Céte d'lvoire, Democratic Republic
of Congo, Egypt, Ethiopia, Ghana, India, Indonesia, Jordan, Kenya,
Lao PDR, Malaysia, Myanmar, Nepal, Rwanda, Senegal, Tanzania,
Thailand, Uganda, and Viet Nam.
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FIGURE 1. Number of individual wildlife, domestic animals and humans sampled.
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FIGURE 2. Number of individual wild animals® sampled overall, by taxonomic group.
*Depicts animals with data entered into the Emerging Infectious Disease Information Technology Hub (EIDITH),

PREDICT's information and data management system.
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FIGURE 3. Number of individual domestic animals

* sampled overall, by taxonomic group.

*Depicts animals with data in EIDITH.

patients in clinical setting
extractive industry

zoos and sanctuaries
wildlife restaurant
natural areas

market and value chain

crop production
animal production

o

HEl male
female

2,000 4,000 6,000
number of individuals

FIGURE 4. High-risk interface modules completed by individuals sampled* in the community or patient clinical setting,
aggregated by gender.
*Many individuals sampled were identified with more than one disease transmission interface.
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CHARACTERIZING BEHAVIORAL RISK  eItEEET-M

. . _ o Strengthening capacity for behavioral risk
PREDICT's behavioral risk gctw|t|es aim to 1) collect data to peﬁer investigations in 28 countries
understand the human drivers of viral emergence, transmission, S
and spread, and 2) use evidence to inform the development
of potential population or policy-level intervention strategies
to reduce the spillover, amplification, and spread of zoonotic
viruses and other emerging threats.

) (0 )
Highlights ALY

+ 739 professionals (46% women) in 29 countries trained on
a variety of topics relevant to behavioral risk investigations.

Hurman Subjects
Ethlcs & Protocols

147

EIDITH & Human
Subject Data
Management

"2

Men (sRan)

Bubble Form Training
475, A

W wWeenen (4r87%)
wan (82308}

Analysis*

S

e (51.44%)

+ 9 tools established or refined to enhance the rigor of
mixed-method behavioral risk characterization and the
development of intervention recommendations.

SKILLS STRENGTHENED
certfication OVER LIFE OF PROJECT

+ Over 1,000 ethnographic interviews and 100 focus groups *includes tralnings which require
(inclusive of over 900 participants) conducted.

+ More than 19,000 quantitative behavioral questionnaires FIGURE 2. Trainings indude .b‘_:’th remotg and st
completed with community members and patients. events, as well as cross-team trainings to build regional capacity.

+ More than 100 downloads of the Living Safely with Bats Standardizing approaches for investigating
behavior change and risk communication picture book by  puman behavioral risks

community leaders, members, students, and individuals

;Vhﬁhwﬁgén acladcmia or rlfsclari?é public health, animal  pREDICT continued to standardize and refine behavioral risk
ke S SENENaBseN00b, T o SgUETmen agentes protocols, frameworks, and data investigation tools to improve

development, communications, museum libraries, and bat o L : ,
conservation. Successful endorsement of the behavior  Scientific rigor within data analyses and interpretation.

change book during its initial rollout in West Africa along  « A Data Analysis Report was prepared that provides a visually
with interest from the broader PREDICT consortium led engaging way to digest the information from the ecological,
to a broader adaptation and development for use in Asia B _ . . . .
partner countries (Figure 1). biological, and behavioral risk surveillance questionnaires.
This report allows the data to be rapidly compared across
each site for each country. With this new tool, country
team members and technical team members are able to
quickly conceptualize the differences between reported
behaviors and contacts in country sites. The Data Analysis
Report uses heatmaps to represent varied animal contacts
by priority taxa overall and by key demographic characteristics.
User-friendly heatmaps, such as the one featured from
Indonesia (Figure 3), will assist country teams in explor-
ing
the data by visualizing trends as they work to develop
evidence-based intervention recommendations.

* Data analysis planning resources were developed—including a
framework and prototype to support analysis planning
across all country-level behavioral risk teams and across
consortium technical teams. In addition, an inventory of
FIGURE 1. PREDICT's Living Safely with Bats behavior change analysis themes of interest to country teams was established,

and risk communication picture book, adapted for the South and helping coordinate data analysis for development of holistic,

Southeast Asia region. multidisciplinary One Health intervention recommendations.




Animal Contact Behaviors by Gender
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FIGURE 3. Behowom! Risk heatmop from J'ndonesra of the
responses of the ecological, biological and behavioral risk
surveillance questionnaires, by gender for various contact types by
priority animal taxa.
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Identifying Potential Intervention Points

The Intervention Development Tool—created to assemble
the risk and protective factors relevant to knowledge/beliefs,
attitudes, skills, and behaviors—has been implemented. The
tool is used to capture both protective and risky factors as they relate
to behavior and incorporates relevant summaries with supporting
data sourced from ethnographic interviews and focus group
discussions. The end-goal logic model for behavioral change, which

will incorporate these findings, can be seen in Figure 4.

INITIAL INTERMEDIATE DISTAL ULTIMATE

FONTERT OUTCOMES OUTCOMES OUTCOMES OUTCOME

INTERVENTION

Gender
Age
Change in
Education
Employment [Key Knowledge:
Income Components
Religion of the
Levels of intervention) Change in
maobility Attitudes:
Socio-cultural

factors

FIGURE 4. PREDICT's logic model for behavior change.

Deep Dive Investigations. Preliminary analyses of project
data revealed that bat-related interfaces warrant particular
attention, given the connection between bats and epidemics
(such as in the case of SARS and Ebola). PREDICT has detected
numerous viruses in bats at high-risk interfaces, including filoviruses,
coronaviruses, paramyxoviruses, and influenza viruses, further
supporting the need to conduct in-depth behavioral investigations
at human-animal contact interfaces.

Our work exploring zoonotic disease risk and behaviors at human-animal
interfaces, such as animal markets and value chains, also warrants
extensive examination. PREDICT continued to explore several priority
deep dive topics (Figure 5) that we identified as particularly
critical for in-depth investigation. Early insights into intervention
recommendations have been drafted across six countries (nine
deep dive topics).

- =~

GUAND

S & ity

HUNTED
BATS

n e valor chan.

gaﬂﬁﬂ 4
FIGURE 5. Behaviordl risk deep dive topics under investigation by
PREDICT technical teams.

Collaboration across Objective Teams. The PREDICT
Modeling and Analytics (M&A) technical team is leading the im-
plementation of modeling efforts referred to as IMPACTS' (In-
tervention Modeling Projects ACross Teams). The IMPACTs,
some of which are focused on behavioral questions around
human-bat interactions, are designed to output modeling results
that can be integrated into the development of intervention
recommendations for each of PREDICT's deep dive topics.

Working with the Surveillance and M&A technical teams has
allowed for visually engaging analyses of the quantitative behavioral
data (Figure 6).

FIGURE 6. The multitude of ways that PREDICT-enrolled

participants who completed the questionnaire experience
contact with animals.

Select PREDICT Behavioral Risk Products

+ 11 training decks to support capacity-building sustainability
+ Data analysis planning resources

+ Questionnaire analysis report

+ Coding clarification log

+ Questionnaire analysis matrix

* Real-time Interim Data Review (IDR) report

+ Maps of behavioral data

+ Intervention development tool

+ Behavior change and risk communication resource Living

Safely with Bats adapted to multiple contexts and translated
in several languages
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STRENGTHENING ONE HEALTH DATA PLATFORMS
-

The Emerging Infectious Disease Information and
Technology Hub (EIDITH) is the centerpiece of
PREDICT’s One Health data and knowledge
management platform. Through EIDITH, One
Health surveillance and lab data are captured
from the field by apps and pushed to our secured
servers for data cleaning and validation.

An EIDITH application for host species identification and
DNA barcode results.

EIDITH's new menu system for improved site navigation.

Traines Participant in

EIDITH training application form for multiple-person
training data.



EIDITH enables reporting to
PREDICT partners, USAID, and
host country governments, pull-
ing data from our servers into
customized data and information
summaries that include reports
on viral findings for government

review and approval for public

release.

x
Map Layers

PREDICT1& 2
® Int C

, .h .’ PREDICT 1 (Oct 12009 - Sep 30 2014)

Sar pul:]Laa

']

est Results

%. PREDICT 2 (Oct 1 2014 — ongoing)

nterview/Sampling Data

EIDITH is home to PREDICT's
training tracking system, where
our teams can monitor trainee
status, receive notifications on
expired or refresher trainings, and
view One Health competencies
gained through our capacity
strengthening program.

Test Results

Cne Health Training data

HealthMap
Alerts for PREDICT regions

EIDITH also exports data that
are approved for public release
to HealthMap, PREDICT's home
for interactive training, surveillance,
and test result data. The site,
www.data.predict.global

is updated every 24 hours and
powers visualization and analysis
of data for the entire life of the
project.

Photo: PREDICT/Tanzania using EIDITH on a tablet




VIRAL DETECTION & LABORATORY

IMPLEMENTATION

Laboratory capacity building

PREDICT continued to improve disease detection capabilities
in 63 laboratories, targeted for training and testing across five
priority viral families (corona, paramyxo, filo, influenza, and
flaviviruses) known to cause zoonotic disease in humans and
that are considered pandemic threats. There are now 47 labs
testing for one or more priority viral families across Asia and
Africa.

During this period, 19 labs gained step-wise increases in detection
capacity (Figure 1): 10 gained a one-step increase, 8 gained a
two-step increase, and one advanced three steps. As a result,
one lab began testing for the first time, an additional lab produced
preliminary results for the first time, and 17 labs submitted
sequence results for interpretation.

Results reporting also improved, and viral findings have been
approved for public release by host country governments
in 22 countries. Results reports were prepared for 13 countries
and shared with government partners (or will be shared soon).
All government-approved results are available on our public site:
www.data.predict.global

CRITICAL CAPACITY

Preparing for
testing/training

ASIA

Bangladesh

Cambodia

China

India

Indonesia

Lao PDR

Malaysia

Mongolia

Myanmar

Nepal

Thailand

Viet Nam

AFRICA

Cameroon

Cote D'lvoire

Democratic Republic of the Congo
Ethiopia

Ghana

Guinea

Kenya

Liberia —
Republic of Congo —
Rwanda

Senegal

Sierra Leone

Tanzania

Uganda

MIDDLE EAST

Jordan

Egypt

Preliminary
PCR. results
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FIGURE 1. Major milestones and laboratory capacity gains toward viral detection
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: FIGURE 2. Bode Shobayo, deputy director for research at the
s e e e $ National Public Health Institute of Liberia, visits the Center for
] Infection and Immunity (Cll) at Columbia University. He was
there to help with screening of Ebola Host Project samples
collected from bats in Liberia and for training in advanced
diagnostic platforms, including VirCapSeq and Serochip. While
at the Cll, Mr. Shobayo also participated in several capacity
strengthening academic programs, including the weekly journal
club in which he presented a study on filoviruses in China.

Testing progress

We are in the final stages of testing and data entry for the current five-year period. A side-by-side comparison shows that we
tested more individuals in PREDICT-2 than in PREDICT-1, surpassing PREDICT-1 numbers in Year 2 (Figure 3). The majority of
samples tested were from bats, humans, and rodents (Figure 4).

o o e o

I

T s

FIGURE 3. Total number of individuals tested in PREDICT-1 (red line) and PREDICT-2 (blue line).
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FIGURE 4. Total nhumber of individuals tested to date, broken out by taxa.
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PREDICT viral interpretation results

Viral family  # of known viruses — # of novel® viruses ~ # of additional known viruses # of additional novel* viruses  Total

found in P1 found in P1 found in P2 found in P2
Coronavirus 31 69 18 Coronavirus 149
Paramyxovirus 12 74 8 Paramyxovirus 172
Filovirus 0 0 2 Filovirus 3
Influenza virus 8 1 Influenza virus 9
Flavivirus 3 3 Flavivirus 12
Hantavirus 4 1 Hantavirus 8
Rhabdovirus 0 31 0 Rhabdovirus 36

Some findings not yet approved for release; data for other viral families detected during PREDICT-1 but not targeted in PREDICT-2
are not shown.
*Definition of a novel virus: A virus is considered to be new or novel if it has equal or greater genetic variation than the difference between
the two closest known virus species within a family/genus and if it represents a distinct (monophyletic) lineage. Our data are strongly
suggestive of a new virus, but such classification can only be conferred by the International Committee on Taxonomy of Viruses (ICTV).

L FIGURE 5. Viral map.
- i A table of comprehensive
< viral findings approved by
o* B £, Pt M host government partners
“ . ‘.:g:" _ _ for public release is pro-
. : oo vided below. All approved
8 é"'r‘ . N . s viral findings are also
. . % g oo S available on PREDICT's
2 e oo e e s i public site, www.data.
: n— predict.global.

Highlight of viral findings

+ Coronaviruses: Completed 27 full genome sequences collected from Cambodia, ROC, Rwanda, Malaysia, and Bangladesh
to facilitate phylogenetic analyses to better classify the viruses and understand their evolutionary history, as well as to evaluate
their zoonotic potential.

+ Evaluated the ability of Bombali virus to antagonize human interferon: Preliminary evidence suggests that Bombali
virus is a poor antagonist of human interferon. This finding suggests that the virus may not induce a severe pathogenic
response in people. Additional work is ongoing to fully characterize this response.

+ Generated additional NPC1 sequences for ebolavirus host susceptibility project: An additional 25 NPC1 sequences
were generated from bats and rodents. NPC1 is the host receptor used by filoviruses to enter cells. These sequences are now
being used to assess species susceptibility to different ebolaviruses.

+ Detection of Marburg virus in West African rousette bats: Marburg virus was detected in five Egyptian rousette bats
(Rousettus aegyptiacus) in Sierra Leone. These infected bats were identified in caves near Moyamba, Koinadugu/Falaba, and
Kono districts. Multiple strains of Marburg virus were found, including the Angola strain, a lineage of virus that emerged at a
Marburg virus outbreak in 2005 in Angola. This is the first time that the Angola stain has been detected in bats (Figure 5). It
also has provided further, productive impetus for collaborations with the CDC Special Pathogens Branch.

+ Detection of Ebola virus (species Zaire ebolavirus) in a greater long-fingered bat (Miniopterus inflatus) in Liberia
An oral swab tested positive for Ebola virus (EBOV) by real-time PCR and was confirmed positive by sequencing. Approximately
20% of the genome was recovered. Preliminary analysis suggests the virus is the same or a close relative of the West African
outbreak strain. Serum collected from this bat neutralized recombinant Vesicular Stomatitis Virus (VSV)-expressing EBOV
glycoprotein (Figure 6).
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® Outbreak location & year a

PREVIOUS OUTEREAKS OF MARBURG HEMORRHAGIC FEVER

FIGURE 6. Marburg virus was detected in Egyptian rousette bats (Rousettus aegyptiacus) in Sierra Leone. This is the first time
the virus has been found in West Africa and is more than 2,700 km from the closest previously reported detection.
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FIGURE 7. Ebola virus (species Zaire ebolavirus) was detected in a greater long-fingered bat (Miniopterus inflatus) in Liberia.
Plot shows that approximately 20% of the genome has been sequenced.

Tools in development

+ Paramyxoviruses: Vesicular Stomatitis Virus (VSV) pseudotype particles have been developed that incorporate different
genes from paramyxoviruses, including a PREDICT virus found in bats. The goal is to assess the ability of these genes to
medicate entry and replication in human and animal cells.

*+ Ebola Serologic Assay: Optimization of the PREDICT ebolavirus ELISA and western blot assays for testing human sera
has been completed with samples from eastern DRC, and the assays are now being used to test a second batch of human

samples from Uganda. Bat samples for further testing have now been shipped from Sierra Leone, Guinea, and Liberia to the
ki

* Refining our deep-sequencing approach: \We continued data collection and ongoing analyses to compare results of
high throughput sequencing using unbiased sequencing with VircapSeg-VERT and to evaluate factors that affect sequencing.

+ Development of ebolavirus reagents: Antibodies against proteins of the new Bombali virus have been produced
(GP, NP, VP24, VP35). Recombinant VSV expressing the Bombali glycoprotein has also been developed. These reagents are
now being used to understand Bombali virus infection in human cells and look for evidence of exposure in human populations.

Page 46 of 357 USAID-00215
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MODELING & ANALYTICS (M&A)

Major highlights & successes
This period, PREDICT’s M&A team focused on four major

themes:

1) Demonstrating how we can analyze PREDICT data to
increase the efficiency of surveillance programs and
predictive power of our models.

2) Intervention Modeling Projects ACross Teams (IMPACT)
that help test proposed broad-based intervention
strategies that derive from PREDICT results.

3) Working with EPT partners to produce maps, models,
and other products that help them design their
programs, test hypotheses, and hone their One Health
strategic plans.

4) Designing new analytical strategies and open-source
tools to analyze risk of disease emergence.

1) Analyzing PREDICT data to increase efficiency
of surveillance programs

Analyses were conducted to examine whether surveillance
can be targeted seasonally to a period when the risk of disease
emergence is greatest. We used longitudinal serological data
from Bangladesh to identify co-circulation dynamics of Nipah,
filovirus, and Rubulavirus in a bat population of the species
Pteropus medius. We show that each virus has different
periods/months when seroprevelance is significantly increasing
or decreasing, and the calculated risk of viral shedding is greatest.
We also analyzed these data to show that individual bats can
be co-infected with multiple viruses (see Figure 1).

North Sulawesi

Manado City ‘
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Bushmeat markets

Therefore, interventions to mitigate the spillover of viruses
from this one fruit bat species will need to consider different
periods of viral shedding, and a single intervention to mitigate
human exposure may have the benefit of reducing spillover
risk for multiple viruses.
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FIGURE 1. Analysis of serological data for three viruses to determine
the timing and strength of viral circulation in juvenile bats from a
longitudinal dataset from Bangladesh. Plots show periods of the
year when the increase in seroprevalence is greatest (left), and
the rate of change for each virus (right). Plots display the relative

frequency from 1,000 generalized additive model runs.

PREDICT is analyzing the specific risk of viral emergence across
the wildlife market value chain. Using data from bushmeat market
surveys in North Sulawesi, Indonesia (see Figure 2), models are
being developed to quantify the areas of greatest risk for bat-
and rodent-borne zoonotic virus emergence. We identified
markets that sell fresh and frozen bats, rats, wild pigs, and snakes.
Daily observational data are being used to calculate the volume
of wildlife sold monthly/annually and will feed in to IMPACT
projects (Intervention Modeling Projects ACross Teams) to
assess the specific risk that these markets play in

disease spillover and spread.

N FIGURE 2. Map of the wildlife trade/value chain in
North Sulawesi, Indonesia. Green markers indicate
bushmeat markets surveyed by PREDICT, and
red denotes markets where daily observational
data were recently collected. Supermarkets where
bushmeat is also available are marked in orange.

/\(l @ Bushmeat markets with daily observational data

@ Supermarkets selling bushmeat




Adults Juveniles Pre-weaned FIGURE 3. Patterns of seropositivity to multiple
viruses in fruit bats from Bangladesh. Venn
diagrams for adult, juvenile, and pre-weaned
(dependent) Pteropus medius bats testing
positive for antibodies against Nipah virus,
filovirus, and rubulavirus. Numbers under labels
are counts of bats with only seroreactivity to
those viruses. Numbers in overlapping areas
represent number of bats detected with multiple
viruses or evidence of co-immunity.
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FIGURE 4. Date palm sap harvesting data from Myanmar by district in Mandalay being used to map the risk of bat-borne virus spillover risk.

2) Analyses to test proposed broad-based intervention Burkina Faso, Cattle 2010
strategies R

The PREDICT M&A, Surveillance, and Behavioral Risk teams 1N
continue to develop analyses to assess potential evidence-based

risk interventions and define the boundaries within which

interventions might prove successful. Over the last six months, o
significant progress has been made on 15 IMPACT projects

focused on different risk factors or specific interfaces of disease ok
emergence. Over the remaining six months of the project, the |
M&A team will continue to coordinate across PREDICT, USAID o {0
EPT, and our in-country teams in modeling, capacity-building, and W W v 2E
scientific communication efforts. Outputs from all analyses will be Burkina Faso 2050 Business-As-Usual
developed as short, policy-relevant Emerging Disease Insight e
documents for distribution to key stakeholders and the public.

1¥N

180
160

140

3) Working with EPT partners to produce maps,
models and other products of value for their programs

1N 120

100

PREDICT continued to collaborate with FAQ on the Africa Sustainable
Livestock 2050 (ASL2050) project to model the risk of disease
in the face of expanding livestock production in Africa (see
Figure 5). We produced geospatial maps of cattle density under 100
three future scenarios of agricultural development: 1) Stratified
societies, 2) Business as usual, and 3) Toward sustainability. Countries
included in these forecasts: Burkina Faso, Uganda, Kenya, Nigeria, FIGURE 5. Forecasted changes in cattle density for Burkina Faso
Egypt, and Ethiopia. from 2010 to 2050 under a business-as-usual scenario. Maps
produced by PREDICT as part of the Africa Sustainable Livestock
2050 (ASL2050) project in collaboration with FAO.
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ONE HEALTH PARTNERSHIPS

One Health policy advocacy

To set the path for success under the second phase of the
Global Health Security Agenda (GHSA), PREDICT-2 had a
direct role in shaping the GHSA Roadmap 2024, which sets
out annual implementation and outcome objectives, enhancing
attention to multisectoral coordination and indusion of the environment
sector. As part of our engagement, PREDICT led the delegation
representing non-governmental stakeholders (the Global Health
Security Agenda Consortium) at the GHSA Steering Group
meeting at the Hague in February 2019. PREDICT has also
been appointed as a focal point for the PREVENT 2 — Zoonotic
Disease Action Package working group under the Steering
Committee, PREDICT helped to develop the work plan for
the GHSA Advocacy and Communications Task Force that will
oversee compilation of information toward awareness of the
GHSA 2024 outcomes, action plan, and implementation, and
will show the value of continued prioritization of health security.

Following publication of the World Bank's Operational Framework
for Strengthening Human, Animal and Environmental Public

Health Systems at their Interface (“One Health Operational
Framework”) in 2018, to which PREDICT contributed significant
technical expertise, we had a key role in circulation of the
Framework’s key messages and practical guidance to donors,
intergovernmental agencies, and countries through a wide variety
of fora, providing opportunities to reach additional stakeholders.

Examples include the United Nations Rio Conventions Pavilion
event, "Harnessing biodiversity for a healthy and resilient future,”
convened by the UN Convention on Biological Diversity
(CBD) and World Health Organization (WHO) at the CBD
14th Conference of the Parties (COP), the 2nd Wildlife Forum
on “Sustainable Use for Conservation and Livelihoods™ hosted by
the Collaborative Partnership on Wildlife Management, “One
Health in the 271st Century” hosted at the Woodrow Wilson
Center, a high-level roundtable on “Leveraging global polio
eradication assets to support global health security and sustainable
universal health coverage” convened by Chatham House with
Rotary International, InterAction Council, other partners
(non-PREDICT), and the Gates Global Grand Challenges
meeting,

1 Ecotouriam, Hurting, Wikdile Trade & Corsumpton,
Peashock

T s -y e

Inter-sectoral drivers and capabilities mapping approach (illustrative example; produced by USAID Emerging Pandemic Threats PREDICT
in 2012-14). (a) Distribution of human and animal diagnostic resources. (b) Relative risk of an emerging infectious disease from wildlife,
based on mammalian diversity and human population density, from bright green (lowest risk) to red (highest risk). Risk interfaces are
marked. Airports or border crossings in both indicate possible pathways for international spread of diseases. Source: World Bank One
Health Operational Framework for Strengthening Human, Animal, and Environmental Public Health Systems at their Interface 2018.
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One Health in actlon aroundathe world
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8
¥ IMPACT
224 trained in One
Health skills

4,856 individuals sampled
(animals & humans)

941 individuals interviewed

35 unique viruses
detected

@ Global Health Security Agenda

WORKFORCE DEVELOPMENT

41 47 66 75

STAFF STUDENTS GOVERNMENT  OTHER

ONE HEALTH SURVEILLANCE

2345 38

856

LAB STRENGTHENING

- Military Health Research Center

Um‘.‘tf_‘d T[?xr,-‘,—l,g

VIRAL FINDINGS
)

11 new viruses
8 PREDICT-1 viruses
18 known viruses

P1

217 new viruses
20 known viruses

CAMEROON



PARTNERS
- Metabiota, Inc.

MOHAMED MOCTAR MOUICHE | - Global Virs
MOULIOM, DVM, MPH - Mosaic

- Military Health Research Center
(CRESAR)

Country Coordinator, PREDICT/Cameroon

“PREDICT has effectively contributed to Cameroon’s
increased capacities for zoonotic disease surveillance
and the detection of priority zoonotic diseases and
unknown threats. The opportunity to work with
specialists from various professional backgrounds and
to share their experience has helped me to build my
own capacity more efficiently than ever before in the
One Health approach and project management. ”
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WORKFORCE DEVELOPMENT

17 5 66 20

STAFF STUDENTS GOVERNMENT OTHER

64 MALE 42 FEMALE

ONE HEALTH SURVEILLANCE

PAC

106 trained in One
Health skills

3,068 individuals sampled
(animals & humans)

1,138 individuals

interviewed LAB STRENGTHEN“\JG
— 8 ““L‘L‘t":c:;guses - Institut National de Recherche Biomédicale

it ted Te _\:rl.'ng

VIRAL FINDINGS

P1 P2
49 new viruses 1 PREDICT-1 viruses
22 known viruses 7 known viruses

DEMOCRATIC REPUBLIC
e OF THE CONGO



PLACIDE MBALA, MPH, PhD
PREDICT/DRC, Former Laboratory Manager, INRB
Current Director of Viral Hemorrhagic Fevers
Diagnostics Units, INRB

[nstitut National de Recherche Biomedicale

Dr. Mbala now directs the Viral Hemorrhagic Fevers Diagnosis Unit
at INRB, and is a key player in the training of physicians, biologists,
and laboratory technicians, as well as in the establishment of field
laboratories integral to Ebola outbreak response in his country.
PREDICT provided Dr. Mbala the opportunity to gain and refine
his skills in laboratory management, molecular biology techniques,
and field investigations, and through his tireless work and ongoing
contributions, Dr. Mbala and those he mentors, improve the capacity
of DRC to respond to outbreaks with a One Health approach, and
bring a greater understanding of zoonotic diseases in this high-risk

area of the world.

PARTNERS
- Metabiota, Inc.
- Institut National de Recherche
Biomédicale
1a School of Public Health
ain Gorilla Veterinary Project

- University of California, Davis




WORKFORCE DEVELOPMENT

9 18

STUDENTS GOVERNMENT

9 MALE 9 FEMALE

ONE HEALTH SURVEILLANCE

IMPACT

18 trained in One
Health skills

2,100 individuals sampled
(animals & humans)

1,097 individuals
o LAB STRENGTHENING
9 unique viruses - Center of Scientific Excellence for

Influenza Viruses

VIRAL FINDINGS

P2

6 PREDICT-1 viruses
3 known viruses

EGYPT
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WORKFORCE DEVELOPMENT

9 2 18 1

STAFF STUDENTS GOVERMNMENT OTHER

18 MALE 12 FEMALE

ONE HEALTH SURVEILLANCE

589

IMPACT

30 trained in One
Health skills

1,355 individuals sampled
(animals & humans)

313'individuals LAB STRENGTHENING

REeNEYSg - Addis Ababa University Aklilu Lemma
Institute of Pathobiology
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PARTNERS
- University of California, Davis
- Addis Ababa University

- Aklilu Lemma Institute of

DESALEGN BELAY TAKELE

PREDICT/Ethiopia, Associate Researcher

National Influenza Laboratory, Ethiopian Public

Pathobiology
Health Institute

- Ethiopian Public Health Institute

“It is a special experience to work on different

viral families, with other colleagues from different
disciplines, and international collaboration—UC Davis
is a practical powerhouse of One Health.”



WORKFORCE DEVELOPMENT

60

GOVERNMENT

37 MALE 31 FEMALE

amit ONE HEALTH SURVEILLANCE
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68 trained in One
Health skills

3,491 individuals sampled
B LAB STRENGTHENING

641 individuals
interviewed - Accra Veterinary Laboratory

- Noguchi Memorial Institute for Medical Research
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PARTNERS

- University of California, Davis
Wildlife Division of the Forestry
Commission, Ministry of Land &
Natural Resources

RICHARD SUU-IRE, DVM, PhD
PREDICT/Ghana, Wildlife Disease Surveillance Lead
.I\l"”'r"f]; ||I{-j IIIJI}[}:' [) J“'.-"' )
Mini of Lc

cal Research, University of
Ghana

-+ Ghana Health Services

- Military Hospital of the Ghana

Armed Forces

“l look back at my life back to the village where | had
to herd cattle and make time for schooling in the face
of serious want and feel that | must share the little |
have with those who do not have at all.”



WORKFORCE DEVELOPMENT

38 9 4 17

STAFF STUDENTS GOVERNMENT  OTHER

8 FEMALE

ONE HEALTH SURVEILLANCE

IMPACT

59 trained in One

Health skills
o~ 4,754 individuals sampled

2005 (animals & humans)

360 individuals LAB STRENGTHENING

interviewed

+ Laboratoire de Fievres Hemorrhagiques
- UC Davis One Health Institute*
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*As part of the Ebola Host Project, samples are being tested at
UC Davis to accelerate release of viral findings for use for
decision-making and risk-mitigation efforts.
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POKPA SAKOUVOGUI

PREDICT/Guinea, Student & Community Liaison PARTNERS

SAYON YOMBOUNO
PREDICT/Guinea, Veterinarian

- University of California, Davis

- Laboratoire de Fievres
Hemorrhagiques

“Experiences that | acquired with PREDICT helped me
become more professional in my work in general. Also,
taking part of research projects that aims to improve
the health situation in my country made me proud.
This is why | plan to go back to university once
the project ends. PREDICT inspired me to become an
epidemiologist!”

“This year, when you came to visit my class, you had a
book full of pictures with bats and you gave us advice
on how to interact with them. [ realized that it was not
good to play or even touch bats. Since then, | tried to
explain to my parents that bats are important for the
environment but they could carry dangerous diseases.”




WORKFORCE DEVELOPMENT

12 10 2 11

STAFF STUDENTS GOVERNMENT  OTHER

i 18 MALE 7 FEMALE

ONE HEALTH SURVEILLANCE

IMPACT

25 trained in One
Health skills

2,164 individuals sampled
(animals & humans)

1,085 individuals

7 unique viruses . |5-dan University of Science and Technology
detected

\imited

VIRAL FINDINGS

P2

1 new virus
1 PREDICT-1 viruses
5 known viruses

JORDAN
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WORKFORCE DEVELOPMENT

4 165 60 309

STAFF STUDENTS GOVERNMENT OTHER

223 MALE 159 FEMALE

ONE HEALTH SURVEILLANCE

IMPACT

‘ 382 trained in One
! (i Health skills

1,861 individuals sampled
(animals & humans) |

Aindvidsis | AB STRENGTHENING

2 unique viruses
detected

- Kenya Medical Research Institute

- |Institute of Primate Research
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-------------- AMOS RIMFA

PREDICT/Kenya, MS Candidate PARTNERS
Institute of Primate Research - Smithsonian Institution
University of Nairobi + Institute of Primate Research

- Kenya Medical Research Institute

----------- PERIS AUMA AMBALA
PREDICT/Kenya, PhD Candidate

Institute of Primate Research

Kenyatta University

“[Female scientists] are not put on the map [in
Kenya], so there are very few of us...Female scientists
should be encouraged, motivated, and mentored.”

“The work [that PREDICT does] is very proactive in
terms of disease management, not only on control
but also on prevention. PREDICT actually is trying to
prevent before an occurrence happens...We may not
understand now, until a recent outbreak, then we will
know the value of what PREDICT has done.”




WORKFORCE DEVELOPMENT

26 MALE 11 FEMALE

ONE HEALTH SURVEILLANCE

IMPACT

37 trained in One
Health skills

5,386 individuals sampled
(animals & humans)

’ 95 individuals interviewed LAB STRENGTHEN|NG

1 unique virus + National Public Health Institute of Liberia

detected - Columbia University Center for Infection

& Immunity
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VIRAL FINDINGS

P2
Zaire ebolavirus

*As part of the Ebola Host Project, samples are being tested at
Columbia University to accelerate release of viral findings for use
for decision-making and risk-mitigation efforts.
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WORKFORCE DEVELOPMENT

1 10 33 7

STAFF STUDENTS GOVERNMENT OTHER

20 FEMALE
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ADRIEN EMILE NTWALI
PREDICT/Rwanda, Field Veterinarian

Gorilla Doctors

“Gorilla Doctors (PREDICT implementing partner) are
always ready to save the lives of gorillas anytime, no
matter how the weather is looking, no matter what
time of the day or week, no matter how far the
gorillas are in the forest, no matter what
circumstances.”
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Mountain Gorilla Veterinary
Project/( S
» of California, Davis
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- National Reference Laboratory/
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AMINATA BA
PREDICT/Senegal, Laboratory Technician

National Veterinary Laboratory

“For me, the USAID/PREDICT project is a great
experience, fitting perfectly into the One Health
concept. This project has allowed me to broaden my
skills in molecular diagnostics of highly pathogenic
and critically important viral families.”

P
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University of California, Davis

- Inter State School of Veterinary

Science & Medicine of Dakar

- Cheikh Anta Diop University/

Dantec University Hospital

+ Lnstitut Senegalais de

Recherches Agr
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-------------- EDWIN LAVALIE
PREDICT/Sierra Leone, Field Ecologist PARTNERS
University of Makeni - University of California, Davis
- University of Makeni

----------- ABDULAI BANGURA
PREDICT/Sierra Leone, Field Ecologist

University of Makeni

“l am most proud of being able work in a community
that do not have knowledge of my job, using my skills
for community to trust our ideas and allow us to
capture animals, safely process them. Most importantly,
I am most proud of working as a Sierra Leonean scientist
that discovered the BOMBALI Ebola virus and the
Marburg virus.”

“l personally enjoy making trips to remote villages,
forests and caves to trap and sample animals. It gives
me the opportunity to interact with nature and see
the rich biodiversity of our land, which is always hard
to resist even when taken into consideration how risky
our work is. It gives that pride, confidence and respect
about the work we do for each sampling trip as a
team. In addition, | am really proud of the work we do
sensitizing people on how to safely live with animals,
stimulating huge behavioral change in the lives of locals.”
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HAPPY RAPHAEL MKALI
PREDICT/Tanzania, Laboratory Lead PARTNERS

. - University of California, Davis
Ifakara Health Institute
- Sokoine University of

Agriculture
- Ifakara Health Institute

WALTER SIMON MAGESA
PREDICT/Tanzania, Laboratory Scientist

Sokoine University of Agriculture
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“The capacity building of local experts on
surveillance and detection of known and unknown
pathogens of pandemic potential and the One Heath
approach makes me really enjoy working with
PREDICT, interacting with people from different
disciplines (including veterinary, public health and
social science professionals), who all work together
and share experiences on solving community health
issues.”

“What | really enjoy about working with PREDICT

is the beauty of interacting with teams of different
disciplines—from veterinarians to social scientists to
the public health professionals, who all together have
brought different experiences on how to approach
zoonoses and other One Health issues around our
communities.”
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RICKY OKELLO OKWIR
PREDICT/Uganda, Field Veterinarian

Gorilla Do

“l was compelled to enter the veterinary profession at

an early age of just 10 years after suffering a traumatic
incident in our remote village. | watched a mother squirrel
and her baby speared by a group of hunters. | rescued the
squirrels, and as a young school-going child, took care of
the two squirrels from just my basic knowledge of simple
wound treatment that | had learned in school.”

P

ARTNERS
Mountain Gorilla Veterinary
Project/Gorilla Doctors

- University of California, Davis
- Uganda Viral Research Institute

- Makerere University Walter

Reed Project
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VEASNA DUONG
PREDICT/Cambodia, Country Coordinator PARTNERS

- University of California, Davis

Institut Pasteur du Cambodge , _
) * Institut Pasteur du Cambodge

“PREDICT has introduced and built capacity here for
effective One Health approach to tackle emerging

zoonotic viruses with potential threat to Cambodia
and the world.”
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SINAKHONE XAYADETH
PREDICT/Lao PDR, Laboratory Technician PARTNERS
- Metabiota, Inc.
- National Animal Health

- National Center for Laboratory
& Epidemiology

His experience working on the PREDICT project has
motivated Sinakhone to further improve the laboratory
capacity of his country, with his sights set on continuing his
education in advanced molecular laboratory techniques. While
the benefits of equipment and supplies, shared protocols, and
in-service trainings provided to an organization are clear, the
transfer of knowledge, mentorship, and inspiration ignited
through involvement in a global project like PREDICT are also
of great value and can have long-lasting and far-reaching
effects.
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ULAANKHUU ANKHANBAATAR

PREDICT/Mongolia, Virologist PARTNERS

State Central Veterinary Laboratory + Wildlife Conservation Society

- State Central Veterinary
Laboratory

ARIUNBAATAR BARKHASBAATAR
PREDICT/Mongolia, Avian Specialist
Wildlife Conservation Society

“Through the PREDICT project, | have got a lot of field
experience and wildlife disease knowledge, including
bird survey organizations, sample collection, bird
necropsy and teamwork. | hope to expand my
knowledge by continuing to learn new skills that

will enhance my capabilities to use the One Health
approach. ”

“Working with the international project team has been
a great opportunity for my further research. Also my
bird identification has improved.”
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OHNMAR AUNG, MD
PREDICT/Myanmar, Country Coordinator PARTNERS
g - Smithsonian Institution
Smithsonian Institution . Department of Medical
Research of the Ministry of
Health & Sports
- Livestock Breeding & Veterinary
Department

- Laboratory of the Ministry of

Livestock, Agriculture & Irrig

iral Resources &
Environmental Conservation

Dr. Ohnmar Aung is a medical doctor and social scientist.

As the country coordinator for PREDICT in Myanmar, she is
responsible for guiding and coordinating the project within
the country, alongside Myanmar’s three ministry partners. Dr.
Aung has been a practicing physician for more than 15 years
and has extensive experience bringing health infrastructure to
communities throughout the country.
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DIBESH KARMACHARYA, PhD
PREDICT/Nepal, Country Coordinator PARTNERS
- University of California, Davis

Center for Molecular Dynamics Nepal

- Center for Molecular Dynamics

Nepal/lntrepid Nepal

“PREDICT has helped in building capacity for
emerging disease detection and characterization in
Nepal, greatly enhancing country’s surveillance
capabilities.”
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NGUYEN THI THANH NGA

PREDICT/Viet Nam, Country Coordinator PARTNERS
e o Ee - Wildlife Conservation Society
Wildlife Conservation Society Vildife Conservation Society )
- Viet Nam National University of
Agriculture

- Regional Animal Health Office
Laboratories (RAHO6 &
RAHOY7), Department of
NGUYEN DUC THINH Animal Health

PREDICT/Viet Nam, Laboratory Technician + National Institute of Hygiene &

Viet Nam National Univ ulture Epidemiology

“PREDICT is so meaningful not only to me but also
globally because of its One Health approach. This is
also my first time to work together with wildlife and
animal health staffs and | feel very happy to be able to
be a part of it.”

“l started my career as a member.of the PREDICT
project program. Being a part of the team has helped
me to deepen my expertise, improved my skills, and
has given me a golden chance to explore the areas
that ’m interested in, that is wildlife, wildlife health
and zoonotic diseases. | believe and hope that PREDICT
project will not only help me to enhance my personal
veterinary skills but its findings will also bring value to
animal and human health, and especially the wildlife
health in Viet Nam.”
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