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ON THE COVER 
The wildlife-livestock-human interface in Ghana 
Mona monkeys (Cercopithecus mona) and sheep feed on discarded corn cobs/husks immediately 
adjacent to a home in Boabeng Village near the Boabeng-Fiema Monkey Sanctuary. The monkey 
(far left) is climbing on laundry drying in the sun. The monkeys come into the village daily to feed, 
freely enter peoples’ homes, eat from their kitchens, and feed alongside livestock in the fields and 
in the forest. In addition, pigs form the village forage in the sanctuary each morning and 
reportedly consume monkey excreta. Tourists also feed the monkeys, a practice discouraged by 
the Government of Ghana’s Wildlife Division and sanctuary staff. This dynamic interface is 
representative of many locations where PREDICT is targeting zoonotic disease surveillance 
activities as these practices pose potential risks for viral spillover and spread. In Ghana, 
PREDICT is working with the Wildlife Division and other government partners to sample these 
animals, people in these communities, and to conduct behavioral risk investigations to better 
understand practices that may be associated with transmission of zoonotic diseases.  
Photo: Terra Kelly, PREDICT/Ghana 
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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 aims to significantly contribute to the fulfillment of GHSA’s vision of “a world safe and 
secure from global health threats posed by infectious diseases” (http://GHSAgenda.org). To that 
end, we present an overview of our commitment to GHSA’s vision and action packages.  This 
section is followed by country reports highlighting successes, progress, and achievements from 
each of PREDICT’s 21 GHSA member countries over the course of 2015-2016.  

PREDICT GHSA Phase 1 and 2 countries 

USAID/PREDICT is working with the ministries of health, agriculture, and environment and local 
university and non-governmental organization partners in 21 GHSA countries (13 in Africa and 
eight in Asia) to help achieve collaboratively-identified milestones targeting enhancements to 
national, regional, and global health security systems. While implementing zoonotic disease 
identification, management, and surveillance activities, we are also improving capacity for 
investigating the behaviors, practices, and ecological and biological factors driving zoonotic 
disease emergence, transmission, and spread.  

PREDICT Support for GHSA’s Vision, Action Packages, and Milestones  

PREDICT is working with in-country government partners to strengthen multi-sectoral 
partnerships and collaborations that will enable rapid detection and response capabilities for 
zoonotic pathogens in animals and people.  

Zoonotic Disease & Real-time Surveillance 
Spillover of zoonotic diseases from animals, particularly wild animals, into humans occurs far 
more frequently than most public health systems currently recognize. Furthermore, well-
characterized public health threats often have wild animal sources and spillover mechanisms 
that go largely undetected, impeding evidence-based policies and practices needed to mitigate 
zoonotic threats. Zoonotic disease detection in wild animals is still in the earliest stages of 
development on a global scale, as this sector is often the last to receive public investment in 
resource-limited countries, particularly when there are still obvious gaps in surveillance for 
public health and livestock disease. Through implementing partnerships in 21 GHSA countries, 
the USAID/PREDICT program rapidly strengthens zoonotic disease detection capabilities, not 
only establishing critically needed zoonotic disease detection capacity in wildlife, but also 
developing a comprehensive One Health approach to zoonotic disease detection and 
surveillance, in which zoonotic diseases are detected in the situations in which they are shared 
between animals and humans, where interventions are most needed, prior to efficient human-to- 
human spread. This transboundary operational framework incorporates national and 
international standards to establish One Health best practices all the way from sampling in the 
field to testing in the laboratory and sharing data on collaborative platforms – every step of 
which is ultimately needed to identify zoonotic diseases develop surveillance plans and inform 
on One Health policies and practices that can limit their amplification and spread.   

2



Since	2014,	PREDICT	teams	have	collected	samples	from	over	15,000	individuals	in	GHSA	member	
countries	through	surveillance	activities	designed	to	enhance	national	surveillance	systems	by	
targeting	high-risk	human-animal	interfaces	for	viral	spillover,	amplification,	and	spread.	

PREDICT has established an international framework of partnerships, including experts from 
the 21 GHSA countries where we work, who have contributed to standards in zoonotic disease 
surveillance, including animal handling, human behavioral risk characterization, concurrent 
sample and data collection from animals and humans, virus identification, and data sharing for 
collaborative zoonotic disease detection. PREDICT is using this One Health framework for 
zoonotic disease detection and surveillance with implementing partners in all GHSA countries. 
Zoonotic disease detection and surveillance activities are designed to span wild animals, 
livestock (in collaboration with FAO), and at-risk humans as appropriate to identify viral sharing 
at sites representative of circumstances promoting zoonotic disease emergence and spread. 
Patients with undiagnosed fevers of likely viral origin are targeted for screening for viruses of 
pandemic potential to further the recognition of zoonotic threats in these high-risk communities. 
Concurrently collected epidemiologic and behavioral risk data is being used to identify cross 
species viral transmission and to provide evidence for mechanisms and practices facilitating 
zoonotic disease emergence and spread. One Health platforms in national governments are 
being engaged in dissemination of findings and development of next steps for zoonotic disease 
detection and mitigation. 
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Biosafety and Biosecurity  
Initial site visits and facility, equipment, and personnel capacity is assessed by the PREDICT 
project to determine if potential field and laboratory partners can safely and securely collect 
human and animal samples, transport them to laboratories, and perform testing to detect known 
and newly emerging pathogens. The sample collection and testing platforms that the project 
uses have some specific equipment and skills needs, but there is also much overlap in needs to 
successfully and safely perform tasks being implemented by ministries and other partners in 
support of GHSA milestones. The best practices and training that PREDICT provides are 
directly increasing overall biosafe and secure capacity. Guidelines are assessed and improved, 
as needed, to safely handle biological samples during collection, transport, storage, preparation, 
and testing; to enable appropriate disposal of chemicals and biowaste; and where possible to 
introduce practices to use more environmentally friendly laboratory reagents. PREDICT is also 
trying to understand and, where necessary, improve the in-country processes for reporting and 
transfer of samples that test positive for select agents in each country, to ensure biosafety and 
security, as well as compliance with international standards. This process has initiated a much-
needed dialogue in many countries to identify laboratories with adequate biosafe and secure 
facilities to receive and archive these samples. 

PREDICT/Tanzania	staff	demonstrating	biosafety	and	PPE	to	government	staff,	ministry	members,	and	
local	stakeholders	at	the	Nane	Nane	Agricultural	Fair	in	Morogoro.	At	the	fair,	the	PREDICT	team	
briefed	representatives	from	national	labs	including	the	Prime	Minister	on	lab	safety,	biosafety,	and	
biosecurity	practices	in	place	at	the	Sokoine	University	of	Agriculture	lab,	which	serves	as	an	
important	training	center	for	Tanzania’s	animal	and	public	health	workforce.		Photo:	
PREDICT/Tanzania	
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PREDICT is targeting 49 laboratories for training and zoonotic viral detection in the 21 GHSA 
countries in which we work to perform viral family testing on samples from animals and humans. 
Thus, initial benchmarks are being measured by the number of laboratories with laboratory 
safety and training protocols in place, including completion of the PREDICT Policies and Plans, 
Emergency Preparedness, Biosafety and PPE Use, Basic Laboratory Safety, and Outbreak 
Involvement Guidance training guides and quizzes; and the Environmental Management and 
Mitigation Report (EMMR). A second benchmark is the compilation of the select agent reporting 
and process for transfer of samples for safe archiving for participating laboratories to follow, 
when the situation arises. 

Lab Strengthening Systems   
The main approach that PREDICT uses for zoonotic pathogen detection and discovery is broad-
level laboratory testing for potentially pathogenic viruses within a particular taxonomic group 
(family or genus) of viruses – and in so doing allows the ability to not only detect and identify 
known and new agents belonging to a particular group, but also allows the detection of known 
viruses that may have mutated making traditional tests no longer able to detect them. It is 
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critical for a country to have the capacity to detect known, new, as well as changing viruses, in 
order to be truly prepared to detect and surveil for zoonotic diseases.  

We are addressing a global challenge to develop and implement a framework for laboratory 
testing that can be used in multiple specimen types across many host species and to obtain 
results that can be comparable across host species, laboratories, and regions. Many laboratory 
assays are designed to detect specific agents and are therefore often more sensitive for 
detecting those specific agents. However, when specific assays are unavailable or have failed 
to produce a positive result, viral family testing can be incorporated into laboratory investigations, 
as they have ability to produce high-resolution data while casting a wide net for potential 
pathogens. Employing these methods in concert with more traditional ones in human and 
animal health laboratories allows for the opportunity to test all sample types from all host 
species, leading to a more sustainable approach to detect new and shared pathogens and 
diagnosis of mystery illnesses affecting multiple hosts. Thus the USAID/PREDICT project brings 
an important additional tool to the support of in-country laboratories. 
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Basic laboratory capacity, needed to implement PREDICT viral family testing, is similar to and 
directly transferable for implementing testing for specific pathogens. Thus training and continued 
mentoring provided by PREDICT, including for sample handling, preparation, testing, and result 
interpretation, provides important basic training that improves general laboratory capacity for 
personnel not familiar with molecular techniques and provides reinforcement training for others. 
Of the 49 targeted laboratories, 26 include national public health and national veterinary 
laboratories, with the majority still requiring training and/or support for optimal implementation of 
viral testing. Thus initial benchmarks are being measured by the number of laboratories 
receiving training, the number of laboratories initiating testing for one viral family, and the 
number of laboratories performing testing for a minimum of five viral families.  

Reporting 
Central to the effective protection from the global threats of infectious diseases is the sharing of 
information and coordination of disease reporting across sectors via multi-sectoral technical 
working groups. PREDICT has an active and operational system for disease reporting and has 
taken steps to bolster coordination of disease reporting across sectors, We are continuing to 
work with ministry partners to enhance information and reporting flows across human and 
animal health sectors and encourage dialogue concerning potential zoonotic disease threats.  

PREDICT is working to ensure that government ministries and local stakeholders continue to 
receive data and information from zoonotic disease detection and surveillance activities, 
including results and insight from activities conducted within specific countries and throughout 
regions. Integrated One Health teams from the public health and animal sectors are receiving 
training in information management and data sharing and are working with stakeholders to 
make information on disease threats (including digital disease intelligence) accessible for use in 
decision-making. PREDICT teams are also providing information and briefings to public and 
animal health sectors on current and future zoonotic disease risks for use in surveillance 
prioritization. Provided data and insight will enhance in-country and regional situational 
awareness of zoonotic disease threats. 
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Workforce Development  
Global workforce development to support the Global Health Security Agenda is integrated 
across the entire PREDICT project. In-country partner organizations include both government 
units, as well as universities, to help ensure sustainability for training multi-disciplinary and 
multi-sectoral teams. Strengthening the human resources in each developing country and 
region by training in-country scientists, professionals, and ministry personnel is a high a priority 
for the USAID/PREDICT project and is implemented primarily through in-service training that 
takes advantage of the ongoing activities associated with fieldwork, laboratory testing to identify 
known and new pathogens, data and epidemiologic analyses, outbreak response, and 
reporting/outreach to train personnel. In addition to core field and laboratory teams composed of 
primarily in-country staff that receive ongoing training for capacity strengthening and workforce 
development, additional pre- and in-service trainees, often ministry personnel, are invited to 
participate in focused training sessions and workshops with USAID/PREDICT teams, and 
PREDICT personnel are encouraged to analyze data and present results at scientific 
conferences, as well as building their scientific writing skills to publish findings in peer-reviewed 
publications over the course of the project as opportunities allow. The USAID/PREDICT 
program has developed a series of training guides, assessment quizzes, and standard 
operating procedures that are used to train personnel on key knowledge and skills. Once the 
theoretical mastery is apparent, participants are also trained and evaluated in an on-the-job 
setting to incorporate best practices into their tasks and activities.  

Since	2014,	PREDICT	has	trained	over	650	individuals	in	GHSA	member	countries	in	skills	
critical	to	performing	zoonotic	disease	surveillance	and	viral	detection	activities	including	
biosafety,	safe	sampling	of	animals	and	people,	behavioral	risk	investigations,	safe	sample	
transport	and	storage,	laboratory	safety,	and	detection	of	known	and	emerging	viral	threats. 
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PREDICT aims to enhance capacity strengthening activities and workforce development using a 
train-the-trainer approach to expand the GHSA reach. Now that core PREDICT teams are 
trained and active in most target countries, they are well-positioned to use their highly 
competent team members to conduct additional workshops and training sessions that are 
complementary to ongoing field, laboratory, and data analysis activities that will help to bring 
training to the front lines of zoonotic disease spillover and detection, as well as surveillance. 
High-priority training resources have been made publicly available 
(http://pubications.predict.global). Specific occupational groups are being targeted to include 
veterinarians, public health personnel, epidemiologists, and other animal health professionals.  

The ongoing training of developing country and regionally-targeted scientists using a One 
Health approach is building a globally-networked community of health professionals who are 
trained on the same methods for field activities, laboratory testing, data analysis, and outbreak 
response. This global network of health professionals is gaining key skills and also confidence 
in their abilities to detect, respond to, and prevent outbreaks of known and newly emerging 
pathogens. They are breaking down administrative barriers to create multi-sectoral platforms 
that are better prepared to respond to emerging needs that threaten global health security.  

The in-service One Health training approach, utilized by the PREDICT project has strategically 
complemented other global workforce development efforts that focus on academic training 
through university degrees. Most of the PREDICT country teams have trained and hired in-
country personnel that were previously involved with academic training or internship programs, 
successfully launching these new graduates into highly respected career tracks of public health 
and animal health professionals. Some of these promising young in-country scientists are 
finding their niche in field or laboratory team settings, while others have moved up into 
programmatic and governmental positions that are also critical to promoting a One Health 
approach that will be adaptive to emerging global health security agenda needs.  
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GHSA TRAINING SUMMARY 

STRENGTHENING THE ONE HEALTH WORKFORCE 

Since the start of activities in October 2014, PREDICT teams around the world have 
trained 913 individuals (including 447 governmental personnel, 329 in-service 
professionals, and 137 students) in GHSA countries, supporting the development of 
an extensive network of One Health professionals and improving global health security. 
From 2015 to 2016, trainings intensified in preparation for launch of field and lab 
zoonotic disease surveillance activities with the number of trained individuals increasing 
by 169% (from 339 in 2014-2015 to 574 over the past year). Trainings to date covered a 
variety of critical skills for the One Health workforce, including biosafety, field 
epidemiology and surveillance, data and information management, laboratory safety 
and viral detection, social sciences and behavioral risk investigations, and modeling and 
analytics.  

Descriptions of these trainings are provided below; for details on trainings completed in 
each country please see the GHSA country reports that follow. 

Total Number of Individuals Trained (October 2014 – November 2016) 
Total # of 

Individuals 
Government 

Personnel 
In-service 

Professionals Students 
Women 208 101 65 42 
Men 439 227 128 84 
Undeclared 17 17 

Total to Date 664 328 210 126 

2015-2016 Total 355 138 133 84 

Increase from 2014-2015* 115%  72% 172% 200% 
*Includes PREDICT staff.
Note: Some individuals are represented in more than one category (e.g., Students and In-service 
Professionals). 
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NUMBER OF MEN AND WOMEN TRAINED, BY SECTOR 

	
Number of men (outer ring; N = 439) and women (inner ring; N = 208) trained 
by sector since the start of PREDICT-2 activities in 2014. Seventeen 
individuals of undeclared gender, all in-service professionals, are not shown 
in the figure. 

	
	
	

	

101	

42	

65	

227	

84	

128	

Government	 Students	 In-Service	Professionals	

807 

465 

333 

380 

352 

295 

209 

100 

86 

53 

34 

4 

0 100 200 300 400 500 600 700 800 900 

Safe Animal Capture, Handling, & Sampling 

Safe Sample Transport & Shipping 

Project Management 

Biosafety 

Lab Safety & Viral Detection 

Other 

One Health Approach 

Behavioral Risk 

Outbreak Response 

Ethics 

Human Surveillance & Sampling 

Modeling and Analytics 

NUMBER OF TRAININGS COMPLETED, BY 
CATEGORY 

N = 3118 

11



Note: Training event totals for Malaysia in this chart are separated by Peninsular Malaysia (Mal-Penn) 
and Sabah (Mal-Sabah) for consistency with training totals in the corresponding GHSA country report. 
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TRAINING EVENTS COMPLETED BY COUNTRY (2014-2016) 

Country Total Trainings 
# Trainings by 

Government Personnel 
# Trainings by 

Women 
# Trainings by 
PREDICT staff 

# Trainings by 
Students 

Bangladesh 100 23 20 6 76 

Cambodia 10 2 2 5 

Cameroon 40 11 13 9 14 

Cote d'Ivoire 10 4 2 4 1 

DRC 89 67 39 12 5 

Ethiopia 2 2 1 

Ghana 3 3 3 

Guinea 26 1 16 

Indonesia 31 18 14 7 1 

Jordan 7 2 1 4 

Kenya 4 4 3 

Laos PDR 19 15 7 4 

Liberia 14 6 8 

Malaysia 74 71 21 1 

Rwanda 5 1 3 2 

Senegal 7 4 

Sierra Leone 49 17 12 41 

Tanzania 36 1 27 13 18 

Thailand 27 8 9 

Uganda 9 4 2 6 

Viet Nam 102 86 30 5 
Total number of trainings completed since the start of PREDICT-2 activities in October 2014 up to 
November 18, 2016. Individuals may be represented in multiple columns per row. Totals for Malaysia are 
consolidated in this table. 
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SUPPORTING THE GLOBAL HEALTH SECURITY AGENDA IN CAMEROON 

Zoonotic Disease: Through the GHSA, Cameroon has the opportunity to build on 
previous achievements by working to strengthen the National Program for Zoonoses 
and to continue development of the One Health National Strategy. In this first year of 
GHSA activities, PREDICT contributed to work by Cameroon’s joint ministry committee 
and technical advisors to select priority zoonotic diseases, which include avian influenza 
and viral hemorrhagic fevers caused by the filoviruses, Ebola and Marburg. Additionally 
PREDICT helped successfully operationalize and implement Cameroon’s One 
Health National Strategy by conducting zoonotic disease surveillance in wildlife and 
livestock populations and initiating investigations into behavioral risks for zoonotic 
disease transmission. This year, PREDICT collected samples from 1,144 animals in 
Cameroon (402 bats, 551 rodents, 93 non-human primates, and 98 samples from other 
species) at high-risk human-animal interfaces for zoonotic disease transmission and 
began testing samples for known and emerging viral threats. 

Lab Strengthening Systems: Cameroon’s national laboratory network has very 
advanced capabilities for rapid pathogen detection due in large part to exemplary 
facilities, such as the Ministry of Defense/Centre for Army Health Research (CRESAR). 
These laboratories integrate well with the national animal and public health surveillance 
systems, and their capabilities have been tested repeatedly in recent years by multiple 
zoonotic disease outbreaks of public health concern (e.g. monkeypox, high-pathogenic 
avian influenza, yellow fever). This year, PREDICT worked with CRESAR, our 
implementing lab partner, to strengthen capability for rapid detection of a variety of 
potential disease threats including providing technical assistance during an H5N1 
outbreak in poultry and by providing assistance to CRESAR staff to diagnose 
monkeypox during an outbreak in chimpanzees. 

PREDICT/Cameroon 
staff assist during 
wildlife sampling 
training in Lao PDR. 
Photo: Matthew 
LeBreton/Mosaic. 
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Workforce Development: A well-trained and equipped workforce is critical for health 
security and for emergency and disaster management and response. This year, 
PREDICT conducted a number of trainings in Cameroon, making critical contributions to 
strengthening the One Health workforce for improved global health security. To date, 40 
individuals have received in-service training in One Health skills in Cameroon 
including 11 government personnel and 14 students, part of tomorrow’s One Health 
workforce. 
 
Additional details and highlights from PREDICT’s 2015-2016 activities in Cameroon are 
provided below and linked to corresponding GHSA Road Map Action Packages and 
milestones. 
 
Zoonotic Disease Action Package 
Milestone: High-risk human/animal interfaces (i.e. “value chains," land use change, etc.) 
mapped 
 
Surveillance for Priority Zoonotic Diseases and Pathogens 
This year, PREDICT continued efforts to map Cameroon’s high-risk human/animal 
interfaces, collecting samples from a total of 1,144 animals (402 bats, 551 rodents, 93 
non-human primates, and 98 samples from other species) and initiating viral testing of 
these samples for known and emerging viral threats using techniques that can detect 
zoonotic diseases of greatest concern to public health in Cameroon, such as influenza 
and the filoviruses, Ebola and Marburg. 

PREDICT conducted surveillance activities with staff from the Ministry of Environment, 
Nature Protection and Sustainable Development, the Ministry of Forestry and Wildlife 
and the Ministry of Livestock, Fisheries, and Animal Industries in the South region of 
Cameroon where there is significant landscape change associated with the ongoing 
construction of a hydroelectric dam, expansion of agro-industrial plantations, and 
expanding livestock production. Samples were collected in Ebolowa, Sangmelima, 
Djoum, Meyomesalla and Nyabissan.  

Focusing on human-animal interfaces in local bushmeat markets, where people are 
exposed through handling and butchering of animal carcasses and in and around 
houses where people are at risk through food contamination and exposure to urine and 
feces, PREDICT collected 3,771 samples from 898 wild animals. All samples were 
transferred to our partner laboratory CRESAR in Yaoundé for viral testing using 
techniques that can detect priority zoonotic diseases of public health concern along with 
emerging viral threats. 

 
Zoonotic Disease Action Package 
Milestone: One Health workforce trained in accordance with One Health National 
Strategy 
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Strengthening the One Health Workforce 
PREDICT continued providing in-service training for health professionals in Cameroon, 
including government staff from the Ministry of Livestock, Fisheries and Animal 
Industries (MINEPIA) and the Ministry of Forestry and Wildlife (MINFOF) from the 
central, regional, divisional, and sub-divisional levels in wildlife surveillance activities 
and providing on-the-job training in One Health skills and animal capture and sampling 
during PREDICT field work. This training and experience is increasing the capacity of 
these institutions to undertake wildlife capture and sample collection for zoonotic 
disease surveillance, including two of the pathogens prioritized in Cameroon: filoviruses 
and influenza viruses. In addition, PREDICT worked with government staff to improve 
occupational health for One Health field investigations, providing rabies vaccinations to 
permit safe handling of bats. 

 
In support of strengthening regional networks in West Africa and beyond for improving 
global surveillance of zoonotic disease threats, PREDICT/Cameroon team members 
travelled to Cote d’Ivoire, Guinea, and Laos to provide training support to new 
surveillance teams. PREDICT/Cameroon personnel provided training in protocols for 
biosafety and biosecurity, animal capture and sampling, and sample management and 
also assisted PREDICT/Sierra Leone staff in the training of government of Sierra Leone 
and local community collaborators to enhance field skills and learn protocols for 
biosafety, animal capture and sampling, and cold chain for the Ebola Host Project, 
which is investigating potential animal hosts for Ebola virus in the countries most 
affected by the West Africa Ebola outbreak. FAO partners were included in the training 
sessions in Laos, Guinea, and Sierra Leone. 

  

 
Subdivisional delegate for Ministry of Livestock, Fisheries, and Animal Industries recording PREDICT 
specimen data (left). Ministry of Forestry and Wildlife representative for the National Zoonosis Program 
preparing tubes for specimen collection in Meyomessala (right). Photos: Joseph Diffo, 
PREDICT/Cameroon. 
 
In addition, PREDICT/Cameroon organized and hosted a week of training exercises and 
exchanges with the PREDICT/Gabon team (April 6-13, 2016). Training sessions 
covered protocols for biosafety, animal sampling techniques, viral testing, and 
information management. The PREDICT teams also worked together to review findings 
from site reconnaissance in Gabon and help refine targeted surveillance plans. The 
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teams also visited the Gabonese Embassy in Cameroon to inform the Ambassador of 
the objectives and implementation of PREDICT, the collaborative relationship between 
the teams in Gabon and Cameroon, and to advocate for multi-sectoral coordination and 
use of the One Health approach to zoonotic disease surveillance in Gabon. 
 
PREDICT continued to promote the One Health approach in Cameroon through 
capacity-building activities including lab and pre-service trainings for tomorrow’s One 
Health workforce. PREDICT provided molecular biology training to CRESAR laboratory 
interns, including10 master’s degree students from the Catholic University of Cameroon, 
two PhD students from the University of Yaoundé I, and a staff member from the 
Ministry of Defense. A veterinary graduate student from the University of Ngaoundere 
also participated in an internship and was involved in outbreak response coordination 
meetings, completed trainings, and assisted PREDICT staff in planning and reporting 
activities.  
 
PREDICT and CRESAR laboratory staff participated in a training undertaken by US-
CDC at CRESAR on techniques for detection of monkeypox using new real time and 
conventional PCR assays provided by CDC (September 23, 2016). This training was 
undertaken in response to the detection of recent cases of monkeypox virus infections 
in chimpanzees at Mfou National Park and increases the laboratory capacity in 
Cameroon for responding to outbreaks and characterizing the monkeypox virus. 
 
Training Summary 
A total of 40 individuals, including 27 men and 13 women, have been trained in 
Cameroon since the start of PREDICT-2 activities in 2014. Of these, 11 were 
governmental personnel and 14 were students, demonstrating PREDICT’s 
commitment to strengthening current and future national capabilities for zoonotic 
disease surveillance and health security. A number of individuals completed trainings in 
more than one subject. 
 
Trainings Events by Topic* 

Topic 
Total 

Trainings 
# Trainings by 

Government Personnel 
# Trainings by 

Women 
# Trainings by 
PREDICT staff 

# Trainings 
by Students 

Avian Sampling 4     3 4 
Basic Laboratory Safety 31 8 10 9 31 
Bat Sampling 5   1 3 5 
Biosafety and PPE 27 8 7 9 27 
Bushmeat Sampling 5   1 3 5 
Emergency Preparedness 26 8 8 9 26 
Human Biological Sampling 3     1 3 
Human Syndromic Surveillance 2   1 1 2 
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Implementing Cold Chain for Safe 
Sample Transport 7   1 4 7 
Information Management 4   1 1 4 
Livestock Sampling 1     1 1 
Non-Human Primate Sampling 4     3 4 
Other (management and 
administrative trainings) 26 9 7 10 26 
Outbreak Response 23 8 8 8 23 
Packing and Shipping Biological 
Samples 5   1 3 5 
Policies and Plans 24 6 8 9 24 
Qualitative Research and Data 
Collection 14 1 5 2 14 
Rodent Sampling 5   1 3 5 
Safe Animal Capture and Sampling 3     2 3 
Safe Disposal of Carcasses and 
Infectious Waste 4   1 3 4 
Small Carnivore Sampling 5   1 3 5 
Totals 228 48 62 90 228 
*Some individuals were cross-trained in multiple topics. Individuals may be represented in multiple rows 
per column and multiple columns.  
 
 
Zoonotic Disease Action Package 
Milestone: Continued support to the National Program for Zoonoses to coordinate 
cross-sectoral engagement and to advance the One Health National Strategy 
 
Multisectoral Coordination to Support Mechanisms for Responding to Zoonotic 
Diseases 

• PREDICT assisted the Ministry of Health in drafting a national contingency plan 
to improve surveillance and response for Lassa Fever and Zika cases in 
Cameroon by providing input and advice on the history and ecology of Zika virus 
to the Ministry of Health staff to inform their ministerial briefings and by 
coordinating with Centre Pasteur Cameroon to determine the best way to make 
Zika virus testing available in the country.  

• The PREDICT team participated in a National Zoonosis Program (NZP) 
workshop supported by USAID Preparedness & Response (P&R) on February 8, 
2016. This workshop aimed to increase multi-sectoral collaboration in Cameroon 
by identifying institutional and technical mechanisms of collaboration between 
human, animal, and environmental disease surveillance, zoonotic disease 
outbreak investigation, and response systems.  

• PREDICT also participated in a National Zoonosis Prioritization workshop 
convened by the NZP and supported by P&R and US CDC (March 4, 2016), 
which concluded with the identification of five zoonotic diseases of greatest 
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concern to public health in Cameroon: rabies, anthrax, influenza, Ebola, and 
tuberculosis.  

• PREDICT coordinated with FAO partners to hold a joint trip to the South Region 
to examine Emerging Pandemic Threats (EPT-2) surveillance sites, including 
Ebolowa (September 5-7, 2016). During the trip, the teams presented the GHSA 
and the USAID EPT-2 program to local authorities and also collected information 
about the sites related to geography, interfaces and animal production. This joint 
trip provided an opportunity to brief local partners on joint FAO-EPT and 
PREDICT surveillance activities. Further, through participation in the FAO-led 
national consultation meetings (May and June 2016) and through ongoing 
communication, PREDICT worked to ensure coordination of activities and site 
selection with FAO in-country, an essential task for implementing One Health 
surveillance successfully targeting wildlife, livestock, and human populations. 

• PREDICT hosted a number of monthly EPT-2 meetings at CRESAR where 
representatives from P&R, FAO, OHCEA/OHW, and the Metabiota Global Health 
Security Agenda CDC project exchanged information about current and planned 
activities of each of the partners in order to align and collaborate on shared 
activities and objectives. 

• PREDICT participated in high-level meetings (May 2016) to discuss the progress 
and vision of GHSA and PREDICT’s supporting role in Cameroon, an integral 
component to developing and maintaining critical relationships and for garnering 
government support. Attendees included the Prime Minister, the Minister of 
Livestock, Fisheries and Animal Industries, the Minister of Environment, Nature 
Protection and Sustainable Development, the Minister of Higher Education, the 
Secretary General of the Ministry of Defense, the Secretary General of the 
Ministry of Forestry and Wildlife, the Director of Disease, Epidemic and 
Pandemic Control, Director of the National Public Health Observatory, the 
Administrator of the National Public Health Laboratory, the Director of Military 
Health, the Deputy Chief of Mission of the US Embassy in Cameroon, the CDC 
Country Director, and the Centre Pasteur Cameroon.  

• PREDICT staff attended quarterly meetings of the South Region Delegation of 
the Ministry of Forestry and Wildlife (MINFOF) to brief local Ministry staff on 
disease surveillance activities in the region. 

• PREDICT participated in a coordination meeting between the National Zoonosis 
Program and EPT-2 partners (July 20, 2016), including FAO, Preparedness and 
Response, One Health Workforce (including representatives from One Health 
Central and Eastern Africa), and representatives from the Ministry of Livestock, 
Fisheries and Animal Industries, the Ministry of Forest and Wildlife, the Ministry 
of Environment, Nature Protection and Sustainable Development, and the 
Ministry of Higher Education. During the meeting, PREDICT presented the 
surveillance plan and outlined areas of alignment with the National Zoonosis 
Program highlighting activities planned to strength the National Zoonosis 
Program and to promote a cross-sectoral One Health approach. 

 
 
Lab Strengthening Systems Action Package 
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Milestone: Continued strengthening of diagnostic capacities of animal labs against 
agreed upon list of priority zoonotic diseases 
 
Laboratory Testing for Detection of Priority Diseases 
PREDICT provided technical support to CRESAR on samples being tested for influenza 
following a H5N1 outbreak in poultry in Cameroon. Staff provided advice and guidance 
on sample testing and tested the positive samples using project primers for influenza 
and other potential causes of mortality such as paramyxoviruses, coronaviruses, and 
enteroviruses. PREDICT provided support to Cameroon government efforts to combat 
H5N1 avian influenza in Cameroon by donating personal protective equipment (100 
disposable coveralls and 1,000 N95 masks) to the Ministry of Livestock, Fisheries and 
Animal Industries (MINEPIA) during a period of acute need. Our staff also participated 
in the national workshop for the preparation of the contingency plan for the Highly 
Pathogenic Avian Influenza, providing technical input on proposed activities, 
contributions on previous reports and documents, and knowledge about previous 
surveillance and existing specimen banks. 
 
PREDICT provided assistance to laboratory staff at CRESAR to diagnose monkeypox in 
samples from chimpanzees from Mefou National Park. We also provided personal 
protective equipment to staff at Mefou to enable them to reduce exposure risk when 
providing care to sick animals. In addition, the PREDICT team and Ministry of Livestock 
and Ministry of Wildlife staff undertook rapid response surveillance around the 
chimpanzee enclosures to determine whether rodents in the area were infected with 
monkeypox virus. Analysis is ongoing for approximately 80 samples collected from four 
species of rodents. 
 
As part of continuing efforts to assess known and emerging viral threats, PREDICT 
tested 1,242 oral and rectal swabs collected from bats, rodents, and non-human 
primates at CRESAR, using techniques that can screen for both novel viruses and 
detect priority zoonotic diseases of greatest public health concern in Cameroon, such as 
filoviruses, Ebola and Marburg and influenza. Interpreted results will be shared with 
government partners for public release. 
 
Approval was received from the Government of Cameroon for the public release of 
testing data from samples collected between 2009-2014. Results are from a total of 
2,048 samples collected from 1,092 animals at high-risk animal-human interfaces 
including 639 bats, 148 non-human primates, and 304 rodents and shrews. Samples 
were tested for up to 15 viral families including those that are considered priority 
zoonotic disease threats like Filoviruses and influenza viruses. All results will be 
available on the PREDICT’s data sharing site (http://data.predict.global). 
 
Additionally, PREDICT contributed to a manuscript reorganizing the Arterivirus family, 
which was based in part on samples collected and analyzed as part of PREDICT-1 
activities (2009-2014). “Reorganization and expansion of the Nidoviral family 
Arteriviridae” was shared with the government and published in (2016) Archives of 
Virology, 161(3).  
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SUPPORTING THE GLOBAL HEALTH SECURITY AGENDA  
IN CÔTE D’IVOIRE 

 
Zoonotic Disease: PREDICT is working with local university and government partners 
to strengthen capacity to conduct pathogen identification and zoonotic disease detection 
for both novel and known threats, including Ebola, influenza, yellow fever, and Zika 
virus, at high-risk wildlife-livestock-human interfaces near protected areas and along the 
animal value chain identified with local partners as priority areas for strengthening the 
national surveillance system. Additionally, PREDICT is contributing expertise for the 
strengthening and operationalization of One Health platforms to facilitate improved 
zoonotic disease detection and surveillance in-country. This year, PREDICT focused on 
building the foundations for successful launch of zoonotic disease surveillance activities: 
establishing One Health partnerships, obtaining permissions, and strengthening 
capacities in biosafety, safe animal and human sampling, viral detection, and 
methods for behavioral risk investigations.  
 

 
 
Lab Strengthening Systems: Côte d’Ivoire’s national laboratory network is equipped 
for detection of many known pathogens, and there are opportunities for information 
sharing between animal and human health laboratory networks through developing 
multi-sectorial communication channels. However, capabilities are in need of 
strengthening for detection of novel viruses and pathogens not expected to be in the 
country. This year, PREDICT’s collaborating partners the Laboratoire d’Appui au 
Développement Agricole (LANADA) and the Institute Pasteur du Côte d’Ivoire (IPCI), 
key reference labs integrated within the broader national laboratory network and animal 
and public health surveillance systems, completed capacity assessments and 
developed plans to address capacity gaps in preparation for launch of viral 
detection activities. 
 
 

PREDICT training 
with partners from 
Laboratoire 
d’Appui au 
Développement 
Agricole 
(LANADA) and the 
Institute Pasteur 
du Côte d’Ivoire 
(IPCI). Photo: Beth 
Edison/PREDICT. 
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Workforce Development: A well-trained and equipped workforce is critical for health 
security and for emergency and disaster management and response. This year, 
PREDICT conducted a number of trainings for the Côte d’Ivoire team with the help of 
PREDICT/Cameroon and DR Congo staff and our global network of One Health 
experts. Ten individuals have been trained to date through instruction and field-
based training sessions covering ethics, biosafety, safe animal capture, handling, and 
sampling, lab safety, and safe sample storage and transport. As a result, PREDICT/ 
Côte d’Ivoire is well prepared for launch of zoonotic disease surveillance 
activities in the upcoming year.  
 
Additional details and highlights from PREDICT’s 2015-2016 activities in Côte d’Ivoire 
are provided below and linked to corresponding GHSA Road Map Action Packages and 
milestones. 
 
Zoonotic Disease Action Package 
Milestones: National prioritization of zoonotic diseases; One Health stakeholders 
strategically identified and a mechanism for multi-sectoral coordination established, 
aligned with a common mission statement; Assist the government of Côte d’Ivoire by 
providing preparedness and response support for zoonotic disease outbreaks and 
technical assistance with investigations of outbreaks of unknown origin 
 

Multisectoral Coordination to Support Mechanisms for Zoonotic Disease 
Surveillance and Preparedness and Response for Zoonotic Disease Outbreaks 
• PREDICT met with the FAO EPT-2 Côte d’Ivoire focal point to share an overview 

and updates on the project and to work toward establishing ongoing coordination 
of zoonotic disease surveillance activities (September 9, 2016). Coordinating 
sites and timing of PREDICT wildlife and human surveillance with FAO livestock 
surveillance will provide a better understanding of viral transmission between 
populations. 

• PREDICT attended a World Health Organization-hosted disease outbreak 
response simulation exercise (September 21-22, 2016) in Grand Bassam 
alongside the Ministry of Animal Production and Fisheries, Direction des Services 
Vétérinaires; Institut Pasteur Côte d’Ivoire (PREDICT’s human lab partner); 
Laboratoire National d’Appui au Developpement Agricole (PREDICT’s animal lab 
partner); P&R; FAO; USAID; and the Institut National d’Hygiene Publique. The 
workshop facilitated stakeholder assessment of capacity levels and coordination 
of national laboratories for management of health crises by identifying gaps 
during an outbreak response along with proposed solutions. 

 
Zoonotic Disease Action Package 
Milestone: High-risk human-animal interfaces (i.e. “value chains, land use change, etc.) 
mapped 
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Surveillance to Detect and Discover Zoonotic Viral Threats in Animals and 
People  
PREDICT continued to plan and conduct scoping visits to Taï National Park, Banco 
National Park, and Marahoué National Park, submitting permit requests to the 
Ministry of Public Health for human syndromic surveillance at health facilities and to 
the Ivorian Park and Reserve Office (OIPR) to support animal sampling at each site. 
Scoping visits support the surveillance plan developed with in-country partners and  
help build capacity and multisectoral coordination by using a One Health approach 
across the national, regional, and community levels. PREDICT/Côte d’Ivoire utilized 
the One Health approach when planning and implementing all scoping visits, 
incorporating members from both the human and animal health divisions. Team 
members from LANADA and IPCI participated in both planning and implementation. 
When in the field, PREDICT also engaged with regional agriculture, forestry, and 
health government officials, ensuring capacity building at the field site level, as 
regional government officers have and will continue to participate in scoping and 
sampling visits. Finally, PREDICT engaged at the community level at each site, 
meeting community-level stakeholders to present the project and recruit community 
liaison officers.   
 
Additional scoping visits are planned for November 2016 (following authorization for 
animal sampling); in addition to conducting further in-depth assessments of all three 
surveillance sites, upcoming visits will include site scoping for animal sampling 
activities and for health facilities where syndromic surveillance will take place. 

 
Lab Strengthening Systems Action Package 
Milestone: Labs identified for strengthening of diagnostic capacities against agreed 
upon list of priority zoonotic diseases 
 

Laboratory Testing for Detection of Priority Diseases 
PREDICT/Côte d’Ivoire, PREDICT/Cameroon’s country coordinator and virologist 
from the global team visited the Institut Pasteur Côte d’Ivoire (IPCI) and the 
Laboratoire National d’Appui au Développement Agricole (LANADA) in May 2016. 
These meetings involved on-site laboratory assessments; tours of the molecular 
biology, environmental, and epidemic virus departments; discussion of PREDICT 
testing techniques; and introductions to PREDICT lab personnel.  
 
Following the visit, PREDICT/Cameroon’s country coordinator trained Côte d’Ivoire 
team members at IPCI in project Biosafety and Personal Protective Equipment 
(PPE) protocols and shared an overview of project objectives and requirements. 
 
PREDICT conducted evaluations of diagnostic capacity with lab personnel at Institut 
Pasteur Côte d’Ivoire (IPCI), identifying areas for capacity strengthening, and 
prioritizing and coordinating procurement of PREDICT laboratory equipment and 
supplies.  
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Workforce Development Action Package 
Milestone: Cadres of animal and human health professionals provided in-service 
training in requisite One Health skills 
 

Strengthening the One Health Workforce 
PREDICT hosted a One Health training for IPCI and LANADA team members (May 
11, 2016) providing an opportunity for both institutions to meet and discuss 
collaboration within the project as well as complete required trainings for the project. 
The training included review of PREDICT protocols for laboratory biosecurity and 
biosafety, including safe sample handling, storage, and management. This was the 
first time that team members from these institutions were brought together, building 
a bridge between the human and animal health sectors, and is a step towards 
strengthening One Health laboratory networks in the country to improve capabilities 
for disease prevention and control.  

PREDICT hosted a two-day training (June 16-17, 2016) during which nine 
participants (two women) were trained by members of the global PREDICT team in 
qualitative research methodology, including instruction in conducting observational 
research, ethnographic interviews, and focus groups. Using a train-the-trainer 
approach, all nine participants are now prepared to pass on knowledge and these 
methods to additional field staff stationed at remote sites, advancing efforts to 
broadly assess behavioral risks for viral spillover and transmission.  

 
As part of PREDICT’s commitment to strengthening disease surveillance networks in 
the Central/West Africa region, three PREDICT/Côte d'Ivoire team members 
travelled to the Democratic Republic of the Congo (July 10, 2016) to complete two 
weeks of training hosted by PREDICT/DRC. During this period, staff gained 
technical knowledge and hands-on experience in biosafety practices, animal and 
human biological sampling, and laboratory analytics. Due to the field and lab-based 
hands-on approach to training, all three individuals are now prepared to launch 
surveillance and viral detection activities back home in Côte d'Ivoire. 
 

Training Summary 
A total of 10 individuals, including eight men and two women, have been trained in 
Côte d’Ivoire since the start of PREDICT-2 activities in 2014.  Four governmental 
personnel and one student received training from PREDICT staff. A number of 
individuals completed trainings in more than one subject. 
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Trainings Events by Topic* 

Topic 
Total 

Trainings 
# Trainings by 

Government Personnel 
# Trainings 
by Women 

# Trainings by 
PREDICT staff 

# Trainings 
by Students 

Avian Sampling 1     1   
Basic Laboratory Safety 1     1   
Bat Sampling 1     1   
Biosafety and PPE 8 3   4 1 
Bushmeat Sampling 1     1   
CITI Biomedical Research 1     1   
CITI Social Behavioral 1     1   
Emergency Preparedness 1     1   
Implementing Cold Chain 
for Safe Sample Transport 1     1   
Non-Human Primate 
Sampling 1     1   
Other 15 4 1 10 1 
Packing and Shipping 
Biological Samples 1     1   
Policies and Plans 1     1   
Qualitative Research and 
Data Collection 2   1 1   
Rodent Sampling 1     1   
Safe Disposal of Carcasses 
and Infectious Waste 1     1   
Small Carnivore Sampling 1     1   
Totals 39 7 2 29 2 
*Some individuals were cross-trained in multiple topics. Individuals may be represented in multiple rows 
per column and multiple columns.  
 
Other Activities: 

• PREDICT/Côte d’Ivoire coordinated the preliminary translation of the project 
institutional review board protocol into French for use in submissions to ethics 
committees in Democratic Republic of Congo, Republic of Congo, and 
Cameroon, as well as in Côte d’Ivoire. 

• PREDICT submitted a proposal for ethics committee approval for human 
subjects research, which includes human sampling and behavioral risk 
investigations; preliminary approval was granted and final approvals from in-
country and global permitting authorities are expected by December 2016. 
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SUPPORTING THE GLOBAL HEALTH SECURITY AGENDA 
IN ETHIOPIA 

 
Zoonotic Disease: PREDICT is working with government and local university 
partners to strengthen capacity to conduct pathogen identification and zoonotic 
disease detection for both novel and known threats, including Ebola, at high-risk 
wildlife-livestock-human interfaces identified with local partners as priority areas 
for strengthening the national surveillance system. Additionally, PREDICT is 
collaborating with Ethiopia’s national laboratory network and surveillance 
systems to strengthen capabilities for rapid detection of a variety of potential 
disease threats. Finally, USAID/PREDICT is contributing expertise for the 
strengthening and operationalization of One Health platforms to facilitate 
improved zoonotic disease detection and surveillance in Ethiopia. This year, 
PREDICT focused on building the foundations for successful launch of 
zoonotic disease surveillance-strengthening activities: establishing One 
Health partnerships, obtaining permissions, prioritizing and selecting surveillance 
sites, and strengthening capacities in biosafety, safe animal sampling, and viral 
detection. PREDICT successfully launched wildlife surveillance activities at 
high-risk human-animal interfaces collecting samples from 141 animals (93 
bats and 48 non-human primates). 
 

 
 
Workforce Development: A well-trained and equipped workforce is critical for 
health security and for emergency and disaster management and response. This 
year, PREDICT conducted a number of Ethiopia trainings with the help of 
PREDICT/Tanzania team and our global network of One Health experts. Thirty 

A grivet monkey 
(Cercopithecus 
aethiops) chews a 
nylon rope that was 
dipped in mango juice 
The nylon collects 
saliva non-invasively, 
leaving behind a 
sample used for viral 
testing in PREDICT’s 
lab.  
Photo: 
PREDICT/Ethiopia  
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one training events have been completed by the PREDICT/Ethiopia team to 
date through instruction and field-based training sessions covering ethics, 
biosafety, safe animal capture, handling, and sampling, laboratory safety, and 
safe sample storage and transport.  
 
Additional details and highlights from PREDICT’s 2015-2016 activities in Ethiopia 
are provided below and linked to corresponding GHSA Road Map Action 
Packages and milestones. 

 
Zoonotic Disease and Reporting Action Packages 
Milestones: Routine information shared among ministries, and following an 
outbreak/field investigation; Reporting system across different 
ministries/institutions for routine and event-based data sharing developed 
 

Multisectoral Coordination to Support Mechanisms for Zoonotic Disease 
Surveillance and Preparedness and Response for Zoonotic Disease 
Outbreaks 
• PREDICT maintained partner engagement with the Ethiopian Wildlife and 

Conservation Association (EWCA), Ministry of Health (MoH), the newly 
established Ministry of Livestock and Fisheries (MoLF), the National 
Animal Health Diagnostic and Investigation Center (NAHDIC), and FAO 
for coordination of sampling activities at priority surveillance sites. 

• PREDICT actively coordinated with in-country representatives from the 
National Animal Health Diagnostic and Investigation Center (NAHDIC), 
Ethiopian Wildlife and Conservation Authority (EWCA), FAO-ECTAD, the 
Ethiopian Public Health Institute (EPHI), CDC Ethiopia, and 
USAID/Ethiopia to align disease surveillance plans and strategies for 
capacity strengthening across the field-to-lab spectrum of activities.	

• PREDICT worked with EPT-2 partners in regular meetings to discuss in-
country scopes of work and to coordinate surveillance, viral detection, and 
capacity strengthening activities with partners from USAID, P&R, OHW, 
and FAO-ECTAD.  

• PREDICT met with GHSA partners from US CDC Atlanta and CDC 
Ethiopia to review the CDC national capacity building approaches and 
needs for surveillance and molecular diagnostics of priority endemic 
diseases. PREDICT expressed willingness to coordinate with all GHSA 
partners as needed to meet identified national capacity strengthening 
needs for improved detection of known and novel viral threats. 

• PREDICT’s country coordinator attended EPT-2 quarterly partner 
meetings hosted at the US Embassy with USAID, FAO, OHW, and P&R 
representatives to plan development of a One Health multisectoral 
ministry platform.  
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Zoonotic Disease Action Package 
Milestone: Surveillance in wildlife enhanced  
 

Surveillance to Detect and Discover Zoonotic Viral Threats in Animals 
and People 	
Addis Ababa University’s (AAU) Aklilu Lemma Institute of Pathobiology was 
engaged as the implementing partner in Ethiopia. AAU integrates and works 
closely with the national laboratory system in Ethiopia as there is a long-
standing history of university-government partnership that facilitates joint 
research and training endeavors as well as technology transfer from the 
university to the National Animal Health Diagnostic and Investigation Center 
(NAHDIC), and then to regional government field offices and laboratories 
throughout the country.  
 
Through collaborative site visits this year, the AAU team and stakeholders 
identified the animal value chain and the risk of viral emergence at camel-
wildlife-human interfaces as a high priority when selecting surveillance sites 
for wildlife sampling and where coordination with FAO for livestock sampling 
has focused.  
 
PREDICT received permissions and approvals for conducting wildlife 
sampling through the Ethiopian Wildlife Conservation Authority (EWCA) and 
approval from the Addis Ababa University review board. 	
 
PREDICT successfully launched surveillance activities collecting samples 
from 93 bats in the Awash/Metahara area, a site prioritized to investigate the 
camel-wildlife-human interface within the camel trade in-country. Samples 
were stored to await testing using techniques that can detect both known and 
emerging viral threats.  
 

 
 
 

An Egyptian free-tailed 
bat (Tadarida 
aegyptiaca) captured 
by the PREDICT team 
for sampling at the 
Awash-Metehara site. 
Photo: 
PREDICT/Ethiopia 
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PREDICT also sampled wildlife in the Awash area targeting interfaces where 
zoonotic viruses may be shared with livestock and people within pastoralist 
communities surrounding the Awash National Park. The team collected non-
invasive samples (saliva and feces) from 48 monkeys (olive baboons, sacred 
baboons, and vervet monkeys) and stored samples for viral family testing.  

 
Laboratory Testing for Detection of Priority Diseases 
PREDICT/Ethiopia AAU laboratory was established in the new AAU ALIPB 
Institute location in the Sefere Selam area of Addis (July 2016). The new 
laboratory provides improved infrastructure to conduct viral detection 
activities, will continue to serve as a key training center for future lab 
professionals, and will provide support to the national lab system through 
partners at the National Animal Health Diagnostic and Investigation Center 
(NAHDIC). Supply procurement was initiated to stock the lab and enable 
technicians to begin viral screening using techniques with the capability of 
detecting both known and emerging viral threats of national public health 
concern; beginning with corona-, filo-, influenza, and paramyxoviruses. 
 
PREDICT initiated desktop training on project standard operating procedures 
and practices for laboratory work, including basic laboratory safety, 
emergency preparedness, and safe waste disposal, in preparation for a 
hands-on training in nucleic acid extraction and viral detection techniques 
hosted by the PREDICT/Uganda lab team at Makerere University (October 9-
16, 2016). 	

 
Workforce Development Action Package 
Milestone: Universities hosting Field Epidemiology Training Programs (FETP) 
linked to One Health University platform effort  
 

Strengthening the One Health Workforce 
PREDICT/Ethiopia’s country coordinator and lead laboratory technician 
traveled to Tanzania to work with the GHSA/Tanzania team in Morogoro 
(April 2016), part of the PREDICT project’s regional training approach to 
strengthening surveillance capacity. The field-based training sessions 
covered field logistics, personal protective equipment (PPE) use, biosafety, 
safe capture (mist netting) and sampling of fruit bats at tree roosting colonies, 
sample storage and cold chain, specimen transfer and management with lab 
personnel, and behavioral surveillance approaches to investigating emerging 
zoonotic diseases. Training continued in the Udzungwa Mountains of 
Tanzania, where the Ethiopia team learned non-invasive techniques for 
sampling non-human primates.  
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Dr. Nigatu Kebede and Yohannes Negash from PREDICT/Ethiopia with the GHSA/ 
Tanzania team in Morogoro, Tanzania during a regional training.  
Photo: PREDICT/Ethiopia 
 
PREDICT continued efforts to strengthen national capacity for wildlife 
surveillance by providing trainings for in-country staff in One Health skills and 
safe animal capture and sampling of rodents, bats, non-human primates, 
birds, and small carnivores. Following trainings, the team successfully 
launched wildlife surveillance activities and applied these new skills in the 
field (July-September 2016), collecting samples from bats and non-human 
primates at high-risk interfaces for animal-human contact and zoonotic 
disease transmission in the Awash and Adama areas.    
 

Training Summary 
Three individuals, all men, have been trained in Ethiopia since the start of 
PREDICT-2 activities in 2014, including two students. All of these individuals 
completed trainings in more than one subject. 
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Trainings Events by Topic* 

Topic 
Total 

Trainings 
# Trainings by 

Government Personnel 
# Trainings 
by Women 

# Trainings by 
PREDICT staff 

# Trainings 
by Students 

Avian Sampling 1     1   
Basic Laboratory Safety 3     3 2 
Bat Sampling 3     3 1 
Biosafety and PPE 4     4 2 
Bushmeat Sampling 1     1   
CITI Biomedical 
Research 1     1   
CITI Social Behavioral 1     1   
Emergency 
Preparedness 3     3 1 
Implementing Cold Chain 
for Safe Sample 
Transport 1     1 1 
Non-Human Primate 
Sampling 3     3 1 
Other 1     1   
Packing and Shipping 
Biological Samples 1     1 1 
Policies and Plans 1     1   
Qualitative Research and 
Data Collection 1     1   
Rodent Sampling 3     3 1 
Safe Animal Capture and 
Sampling 2     2 1 
Small Carnivore 
Sampling 1     1   
Total 31  0 0 31 11 
*Some individuals were cross-trained in multiple topics. Individuals may be represented in 
multiple rows per column and multiple columns.  
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SUPPORTING THE GLOBAL HEALTH SECURITYAGENDA 

IN GUINEA 
 
Zoonotic Disease: Through the GHSA, Guinea has the opportunity to 
improve national capabilities and systems for the prevention and control 
of zoonotic diseases, including both known pathogens, such as Ebola, 
and other unknown and emerging zoonotic disease threats. This year, 
PREDICT worked with local government partners to initiate the 
Ebola Host Project (EHP) to identify potential animal reservoirs and 
transmission hosts for Ebolavirus in Guinea and across national borders 
in neighboring Liberia and Sierra Leone. PREDICT developed the 
foundation for successful implementation of EHP: securing 
permissions, engaging partners across animal and human health 
sectors, conducting scoping visits to sampling sites, engaging EHP focal 
points from within local communities, and officially launching wildlife 
sampling activities during field-based training exercises, collecting 
samples from 76 animals. 
 

 
 
Lab Strengthening Systems: Guinea’s national laboratory network is 
equipped for detection of some known pathogens, but there are 
opportunities for strengthening core capabilities for detection of zoonotic 
disease threats, especially for novel viruses and pathogens not expected 
to be in the country. This year, PREDICT drafted a Memorandum of 
Understanding with the Ministry of Higher Education to enable 
collaboration with the Laboratory of Hemorrhagic Fever in Conakry and 
Nzerekore and initiated capacity assessments and development of 
plans for future launch of zoonotic viral surveillance activities. 
 
Workforce Development: A well-trained and equipped workforce is 
critical for health security and for emergency and disaster management 
and response. This year, PREDICT conducted a number of trainings for 
the Guinea team with the help of PREDICT/Cameroon and Sierra Leone 

A bat sampled 
during Ebola Host 
Project training 
activities in Soyah, 
Mamou. 
Photo: 
PREDICT/Guinea 
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staff and our global network of One Health experts. Twenty-six 
individuals have been trained to date through instruction and field-
based training sessions covering ethics; biosafety; safe animal capture, 
handling, and sampling; laboratory safety; and safe sample storage and 
transport. As a result, PREDICT/Guinea is well prepared for 
intensifying Ebola sampling activities in the upcoming year.  
	
Additional details and highlights from PREDICT’s 2015-2016 activities in 
Guinea are provided below and linked to corresponding GHSA Road 
Map Action Packages and milestones. 
 
Zoonotic Disease Action Package 
Milestone: Multi-sectoral coordination mechanism for zoonotic disease 
prevention established 

 
Multisectoral Coordination to Support Mechanisms for Zoonotic 
Disease Surveillance and Preparedness and Response for 
Zoonotic Disease Outbreaks 
• PREDICT contributed to the GHSA Planning Workshop in 

Conakry (February 15-19, 2016), presented an overview of the 
project, and initiated Ebola Host Project work plan and 
implementation discussions. 	

• PREDICT held community engagement meetings in the Mamou 
region (August 22-September 7, 2016), attended by district, 
chiefdom, and community stakeholders. At each meeting, 
community individuals were identified to act as focal points for 
Ebola Host Project activities, to help organize community events, 
and to serve as liaisons between the project team and local 
stakeholders. PREDICT and FAO included these community-
identified focal points in their coordinated training event, 
continuing efforts to strengthen social networks and enhance local 
capacity for zoonotic disease surveillance and response. 

	
Zoonotic Disease Action Package 
Milestones: Initial framework and standardized data collection protocols 
for high risk zoonotic diseases developed; Data collection and improved 
capacity to conduct diagnostic surveillance in wildlife for Ebola and other 
high-consequence pathogens; High-risk “nodes” for spillover of zoonotic 
threats identified; Behaviors and practices that enable spillover 
identified; System for sampling and testing wildlife, livestock, and 
humans to better define risk from selected zoonotic pathogens in animal 
reservoirs and disease vectors implemented 
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Surveillance to Detect and Discover Zoonotic Viral Threats in 
Animals and People  
PREDICT received scientific permits for the capture and sampling of 
wildlife and domestic animals (July 2016) from the Ministry of 
Forestry and Ministry of Livestock and Animal Resources.	
 
PREDICT officially launched sample collection for the Ebola Host 
Project during practical training sessions held on September 3-5, 
2016 in Mamou (see Workforce Development below for details). As 
part of the training exercise, a total of 396 samples were collected 
from 76 animals (17 rodents, 22 bats, 32 goats, and five dogs). 

 
With input from the Ministry of Health and National Agency of Health 
Security (ANSS), PREDICT identified Boke, Boffa, Conakry, Coyah, 
Forecariah, Mamou, Faranah, Kissidougou, Kerouane, Siguiri, 
Gueckedou, Macenta, and Nzerekore as key sites for scoping visits 
to assess suitability for Ebola Host Project animal sampling activities. 
These prefectures had the highest number of Ebola Virus Disease 
cases during the 2014-2016 Ebola outbreak in Guinea, making them 
sites of interest for the purpose of identifying possible animal hosts of 
Ebola viruses.	
 
PREDICT and FAO conducted a joint scoping visit to refine 
surveillance plans at the site of Santiguiyah in the prefecture of 
Forecariah (September 28-30, 2016). Santiguiyah is an area with a 
history of cases of Ebola Virus Disease, and multiple wildlife-
domestic animal-human interfaces. 
	

Lab Strengthening Systems Action Package 
Milestones: Mapping of multi-sectoral laboratory capacity including 
pathogen testing completed; Capacity of laboratory personnel 
strengthened through mentoring and provision of technical and 
management laboratory trainings and testing capacity for select priority 
diseases established 
 

Laboratory Testing for Detection of Priority Diseases 
PREDICT conducted laboratory assessments and initiated 
discussions with potential in-country collaborators to evaluate 
resources for cold chain and sample storage, to begin identifying 
opportunities for strengthening core capabilities of labs, and to 
develop plans for future viral detection activities in-country.  
 
A Memorandum of Understanding was drafted between PREDICT 
and the Ministry of Higher Education to enable collaboration with the 
Laboratory of Hemorrhagic Fever in Conakry and Nzerekore. 
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Workforce Development Action Package 
Milestone: In-service training opportunities related to surveillance, 
research, and lab testing identified 
 

Strengthening the One Health Workforce 
With support from PREDICT/Cameroon and Sierra Leone teams, 
PREDICT/Guinea held a joint field-based training with FAO (August 
29 – September 7, 2016) to prepare for implementation of the Ebola 
Host Project. A group of 25 individuals, comprised of 24 men and one 
woman from both PREDICT and FAO teams, received training in 
EHP protocols for safe animal capture and sampling, biosafety and 
waste disposal, emergency preparedness, lab safety, cold chain, and 
packing biological samples. These trained individuals are key to EHP 
implementation in Guinea and increase in-country capacity for 
zoonotic disease surveillance and response.  

 

 
 
 
Training Summary 
A total of 26 individuals, including 25 men and one woman, have been 
trained in Guinea since the start of PREDICT-2 activities in 2014. A 
number of individuals completed trainings in more than one subject. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PREDICT/Guinea 
staff pipette 
sample 
preservation 
media during 
trainings for Ebola 
Host Project 
activities. 
Photo: 
PREDICT/Guinea 
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Training Events by Topic* 

Topic 
Total 

Trainings 
# Trainings by 

Government Personnel 
# Trainings 
by Women 

# Trainings by 
PREDICT staff 

# Trainings 
by Students 

Basic Laboratory Safety 28   1 19   
Bat Sampling 26   1 17   
Biosafety and PPE 29   1 19   
Bushmeat Sampling 26   1 17   
Emergency 
Preparedness 53   2 35   
Implementing Cold 
Chain for Safe Sample 
Transport 26   1 17   
Livestock Sampling 50   2 32   
Other 28   1 19   
Packing and Shipping 
Biological Samples 26   1 17   
Policies and Plans 2     2   
Rodent Sampling 26   1 17   
Safe Animal Capture 
and Sampling 25   1 17   
Safe Sample Transport 
and Storage 1     1   
Total 346  0 13 229 0 
*Some individuals were cross-trained in multiple topics. Individuals may be represented 
in multiple rows per column and multiple columns.  
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SUPPORTING THE GLOBAL HEALTH SECURITY AGENDA  
IN KENYA 

 
Zoonotic Disease: Kenya is a leader in establishing One Health priorities and 
encouraging multi-sectoral coordination to address both known and emerging 
zoonotic disease threats. In 2015-2016, Kenya made progress towards identified 
GHSA Road Map milestones in the Zoonotic Disease Action Package by 
strengthening multi-sectoral mechanisms for zoonotic disease prevention, 
beginning to develop maps of high-risk human-animal interfaces, and working to 
determine the burden and risk of priority zoonotic diseases. This year, PREDICT 
worked with government and local stakeholders to contribute to these milestones 
by holding stakeholder meetings for surveillance planning and prioritization and 
by identifying options for enhancing national surveillance systems. Also this year, 
PREDICT developed the foundation for successful implementation of 
disease surveillance activities, securing permissions, engaging partners 
across animal and human health sectors, identifying surveillance sites, 
completing core trainings, and officially launching animal sampling activities 
by collecting samples from 43 camels at a high-risk interface along the 
camel value chain. 
 

 
 
Lab Strengthening Systems: Kenya’s national laboratory network is very well 
equipped for detection of many known pathogens and there is a strong forum for 
information-sharing between animal and human health laboratory networks 
through the Zoonotic Disease Unit (ZDU), a collaborative effort between the 
Ministry of Agriculture, Livestock and Fisheries and the Ministry of Health. This 
year, PREDICT formalized relationships with the Institute of Primate 
Research (IPR), a parastatal lab with capacity to serve as a critical support node 
in Kenya’s One Health laboratory network, and fostered collaborative partnership 
with the International Livestock Research Institute (ILRI), an international center 

A dog scavenging a 
cattle skull in the 
rangelands where 
PREDICT is 
investigating zoonotic 
disease transmission 
between animals and 
people. 
Photo: Suzan Murray, 
PREDICT/Kenya. 
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of excellence with expertise in multiple known and emerging disease threats in 
the animal sector.  
 
Workforce Development: A well-trained and equipped workforce is critical for 
health security and for emergency and disaster management and response. This 
year, PREDICT trained four government health professionals in Kenya, 
laying the foundation for further contributions to strengthen the One Health 
workforce in-country. 
 
Additional details and highlights from PREDICT’s 2015-2016 activities in Kenya 
are provided below and linked to corresponding GHSA Road Map Action 
Packages and milestones. 
 
Zoonotic Disease Action Package 
Milestone: Monitor the burden of zoonotic diseases/pathogens through ongoing 
sentinel and population-based surveillance 
 

Surveillance to Detect and Discover Zoonotic Viral Threats in Animals 
and People  
PREDICT established the foundation for successful implementation of 
zoonotic disease surveillance and viral detection activities by engaging the 
Institute of Primate Research (IPR) as the project implementing partner and 
developing the Kenya core country team through the hiring of a country 
coordinator, field veterinarian, and lab technician. 
 
PREDICT worked with local partners to collaboratively identify locations for 
disease surveillance at the GHSA implementation meeting in Nairobi. During 
the meeting, GHSA partners identified wildlife as a gap in the national disease 
surveillance network and, based on discussions, confirmed PREDICT’s 
priority locations for wildlife surveillance near camel markets and along camel 
trade routes and value chains in the Laikipia and Turkana regions as high-risk 
interfaces for viral spillover and spread. As a result, PREDICT advanced 
plans to target sites at these interfaces for triangulated surveillance targeting 
wildlife, livestock, and human populations along with behavioral risk 
investigations to improve our understanding of human practices associated 
with zoonotic disease transmission and to identify potential mitigation and 
intervention strategies.  
 
This year, PREDICT obtained all necessary approvals and permitting for 
wildlife capture and sampling through the Kenya Wildlife Service (KWS) and 
fostered partnerships with FAO and EPT-2 partners for coordination of 
livestock sampling, data sharing, and One Health capacity building.  
PREDICT also initiated ethical approvals for human surveillance activities in 
community and hospital settings with the Kenya Medical Research Institute 
(KEMRI); permissions will be secured early in 2017, paving the way for 
launch of human surveillance activities in the upcoming year. 
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PREDICT successfully launched animal surveillance and sampling activities, 
collecting over 300 samples, including nasal swabs, rectal swabs, serum, and 
whole blood, from 43 dromedary camels at Laikipia, Mpala ranch (July 11-13, 
2016). The sampled camel herd is an important source of milk products, 
which are sold in the nearby town of Nanyuki. All camel samples will be 
tested for coronaviruses (including MERS-CoV) along with other priority viral 
families (filo-, influenza, and paramyxoviruses) at the project’s IPR lab. 
 
PREDICT supported FAO with camel sample collection in Laikipia county 
(July 4-16, 2016). PREDICT assisted with identifying sites of high livestock-
wildlife contact and with coordinating sample collections per PREDICT 
protocols. A subset of the samples collected will be tested for coronaviruses 
at the implementing partner lab.  
 
Building on capacity gains through training and initial sample collections, 
PREDICT also solidified plans for the launch of concurrent sampling of wildlife 
and livestock surveillance targeting camels, bats, rodents, and non-human 
primates at high-risk interfaces in Laikipia (scheduled for the first weeks of 
November 2016). 

 
Lab Strengthening Systems Action Package 
Milestone: Acquire technology and improve capacities of laboratories to conduct 
surveillance of priority diseases in humans and animals  
 

Laboratory Testing for Detection of Priority Diseases 
PREDICT engaged IPR as the project laboratory and shared Standard 
Operating Procedures and universal controls for viral detection activities. The 
IPR lab will be leading wildlife, livestock, and human testing for priority 
zoonotic disease threats of public health concern including filoviruses, such 
as Ebola and Marburg to start, with the addition of viral families as capacity is 
gained. This year PREDICT initiated basic viral detection training focused on 
laboratory safety and the viral family approach with IPR technicians; active 
testing of samples collected in disease surveillance activities are scheduled to 
begin early in 2016-2017. 

 
PREDICT also fostered a collaborative partnership with the International 
Livestock Research Institute (ILRI), an international center of excellence with 
expertise in multiple known and emerging disease threats. 
 
PREDICT participated in laboratory consultative meeting supported by FAO-
Kenya in Nakuru organized to discuss capacity at government-affiliated labs 
and to identify opportunities for collaborative staff training and infrastructural 
development. 
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PREDICT participated in a joint laboratory training with partners working in 
Kenya (June 23-24, 2016). The training, held at ILRI, included representatives 
from PREDICT and FAO. FAO participants were trained in biosafety, safe 
handling of samples and other potentially biohazardous materials, and 
serological testing using samples jointly collected by FAO and PREDICT 
teams during prior field training exercises. Additionally, participants were 
shown how to extract nucleic acid and test for viruses using qPCR techniques.  

 
Real-time Surveillance Action Package 
Milestone: One Health national surveillance strategy is agreed upon by all 
stakeholders  
 

Multisectoral Coordination to Support Mechanisms for Zoonotic Disease 
Surveillance and Preparedness and Response for Zoonotic Disease 
Outbreaks 
In early 2016, PREDICT held discussions with USAID-Kenya, CDC-Kenya, 
FAO-Kenya, Kenya’s Zoonotic Disease Unit (ZDU), ILRI, the Department of 
Veterinary Services (DVS), the International Centre of Insect Physiology and 
Ecology (ICIPE), the Mpala Research Center, the Lewa Conservancy, the 
Northern Rangelands Trust, and implementing partner IPR to advance 
collaborative plans for in-country surveillance activities. 
 
PREDICT hosted a successful stakeholder meeting in Kenya (August 4, 
2016), engaging representatives from FAO, the US CDC, P&R, USAID, the 
Department of Veterinary Services, the ZDU, the Ministry of Health, the 
Kenya Medical Research Institute, ILRI, the International Center of Insect 
Physiology and Ecology, Mpala Research Center, and Kenya’s Public Health 
Emergency Operations Center (EOC; the body responsible for coordinating 
response to all outbreaks in the Kenya). At the meeting partners determined 
that PREDICT would collaborate with FAO whenever possible to collect 
samples, share data, conduct One Health training, and build capacity in-
country. Also at the meeting, partners agreed to share existing data in order 

PREDICT/Kenya 
government partner 

veterinarian at Kenya 
Wildlife Service training 

on laboratory techniques 
that support One Health 

capacity building.   
Photo: Suzan Murray, 

PREDICT/Kenya. 
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to fast-track certain activities, for example, data that could be used to map 
high-risk areas using geographic information systems (GIS) to help identify 
potential emerging infectious disease hot spots. 
 
PREDICT participated in validation of the Kenya national surveillance plans 
for MERS Coronavirus and Ebola (July 2016). This work, supported by 
Kenya’s Department of Veterinary Services (DVS) is a collaboration between 
PREDICT, DVS, and FAO and is important for aligning EPT-2 objectives with 
Government of Kenya zoonotic disease surveillance plans. 

 
Workforce Development Action Package 
Milestone: In-service training for select cadre of animal and human health 
professional in requisite One Health Skills  
 

Strengthening the One Health Workforce 
PREDICT initiated training of the core Kenya team, which included the 
country coordinator, field veterinarian, and lab technician. Trainings 
emphasized the One Health approach for surveillance and provided 
fundamental tools for launching safe sampling activities in 2016. A solid 
foundation in biosafety, safe animal handling and sampling, cold chain, and 
laboratory practices pave the way for concurrent and triangulated sample 
collection and analysis in the coming year and build capacity for potential 
outbreak response if needed. 

 
Training Summary 
A total of four individuals have been trained in Kenya since the start of 
PREDICT-2 activities in 2014. All of these are governmental personnel. A 
number of individuals completed trainings in more than one subject. 
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Trainings Events by Topic* 

Topic 
Total 

Trainings 
# Trainings by 

Government Personnel 
# Trainings 
by Women 

# Trainings by 
PREDICT staff 

# Trainings 
by Students 

ACU 101 3 3   3   
Avian Sampling 2 2   2   
Basic Laboratory 
Safety 3 3   3   
Bat Sampling 2 2   2   
Biosafety and PPE 3 3   3   
Bushmeat 
Sampling 2 2   2   
CITI Biomedical 
Research 2 2   1   
Emergency 
Preparedness 3 3   3   
Human Syndromic 
Surveillance 2 2   2   
Implementing Cold 
Chain for Safe 
Sample Transport 3 3   3   
Livestock Sampling 1 1   1   
Non-Human 
Primate Sampling 2 2   2   
Outbreak 
Response 2 2   2   
Packing and 
Shipping Biological 
Samples 3 3   3   
Policies and Plans 3 3   3   
Qualitative 
Research and Data 
Collection 2 2   2   
Rodent Sampling 1 1   1   
Safe Animal 
Capture and 
Sampling 2 2   2   
Small Carnivore 
Sampling 2 2   2   
Total 43 43   42   
*Some individuals were cross-trained in multiple topics. Individuals may be represented in 
multiple rows per column and multiple columns.  
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SUPPORTING THE GLOBAL HEALTH SECURITY AGENDA 
IN LIBERIA 

 
Zoonotic Disease: Through the GHSA, Liberia has the opportunity to improve national 
capabilities and systems for the prevention and control of zoonotic diseases, including 
both known pathogens, such as Ebola, and other unknown and emerging zoonotic 
disease threats. This year, PREDICT worked with local government partners to 
initiate the Ebola Host Project (EHP) to identify potential animal reservoirs and 
transmission hosts for Ebolavirus in Liberia and across national borders in neighboring 
Guinea and Sierra Leone. PREDICT developed the foundation for successful 
implementation of EHP: securing permissions, engaging partners, conducting 
scoping visits to sampling sites, and officially launching wildlife sampling activities 
collecting samples from 249 bats while completing in-service safe sample 
collection and storage training. 
 

 

 
PREDICT/Liberia’s Ebola Host Project team samples bats in Northern Liberia. Photo:  Jon 
Epstein/EcoHealth Alliance 
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Lab Strengthening Systems: Liberia’s national laboratory network is equipped for 
detection of some known pathogens, but there are opportunities for strengthening core 
capabilities for detection of zoonotic disease threats, especially for novel viruses and 
pathogens not expected to be in the country. PREDICT is helping to strengthen 
laboratory systems in Liberia through strategic partnerships with premier centers for 
pathogen detection and discovery in the US and by connecting local labs in Liberia like 
the Liberia Institute for Biomedical Research (LIBR) with our One Health lab network in 
the West and Central Africa regions. This year, PREDICT engaged LIBR and initiated 
capacity assessments and development of plans for future launch of zoonotic 
viral detection activities. 
 
Workforce Development: A well-trained and equipped workforce is critical for health 
security and for emergency and disaster management and response. This year, 
PREDICT conducted a number of trainings for the Liberia team. Fourteen individuals 
have been trained to date through instruction and field-based training sessions 
covering ethics; biosafety; safe animal capture, handling, and sampling; and safe 
sample storage and transport. As a result, PREDICT/Liberia is well prepared for 
intensifying Ebola sampling activities in the upcoming year.  
	
Additional details and highlights from PREDICT’s 2015-2016 activities in Liberia are 
provided below and linked to corresponding GHSA Road Map Action Packages and 
milestones. 
 
Zoonotic Disease Action Package 
Milestone: Multi-sectoral coordination mechanism for zoonotic disease prevention 
established 

 
Multisectoral Coordination to Support Mechanisms for Zoonotic Disease 
Surveillance and Preparedness and Response for Zoonotic Disease 
Outbreaks 
• PREDICT/Liberia joined USAID representatives and other EPT-2 partners from 

FAO and P&R to discuss the Joint External Evaluation (JEE) assessment of 
Liberia’s progress on the GHSA roadmap, focusing on building capacity within 
the environmental and agricultural health sectors. 

• PREDICT attended the World Bank REDISSE meeting (February 8-9, 2016), 
with other local and international stakeholders and contributed to development 
of a strategy for the World Bank to support surveillance platforms for Ebola and 
other zoonoses in West Africa.   

• At the request of USAID, PREDICT attended a workshop designed to establish 
a biobank in Liberia (March 4-5, 2016) with the goal of emphasizing a One 
Health approach and including human and animal samples in the biobank for 
long-term sample storage. 

• PREDICT attended a ‘Laboratory Professionals Meeting’ hosted by AfricaBio 
Enterprises in Monrovia (April 27-28, 2016). 
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• Together with representatives from the Liberian Ministry of Agriculture, Ministry 
of Health, and the Forestry Development Authority (FDA), PREDICT participated 
in an FAO meeting (June 3-4, 2016), in Freetown, Sierra Leone to develop the 
FAO EPT-2 work plan in coordination with government partners.  

 
Zoonotic Disease Action Package 
Milestones: Surveillance priorities and strategies for one to three high-priority zoonotic 
viruses established; High-risk human/animal interfaces (e.g. “value chains”, land-use 
change, etc.) and their interfaces mapped; High-risk “nodes” for spillover of zoonotic 
threats established; Behavior and practices that enable spillover identified; System for 
sampling and testing wildlife, livestock, and humans to better define risk from selected 
zoonotic pathogens in animal reservoirs and disease vectors implemented 
 

Surveillance to Detect and Discover Zoonotic Viral Threats in Animals and 
People  
In preparation for launch of the Ebola Host Project (EHP) in Liberia, PREDICT 
obtained permission to conduct wildlife disease surveillance through our 
government partner the FDA. In addition, PREDICT engaged the Society for 
Conservation of Nature of Liberia (SCNL) as the local implementing partner and 
hired a local team of eight research technicians, two social scientists, three drivers, 
and one country coordinator to lead EHP activities.	
 
To complement EHP animal sampling activities, PREDICT made plans to conduct 
behavioral risk investigations and submitted an application for ethical clearance to 
the National Ethics Review Board. Approval is pending. Together with experts from 
PREDICT’s global behavioral risk team, observational studies were launched in 
Nimba County, near Yekepa with insights informing EHP sampling activities and 
future behavior investigations planned for 2017 once ethical approval is obtained.	
 
PREDICT established a partnership with Arcelor Mittal Liberia (AML), a large 
international iron ore mining company present in Northern Liberia and conducted 
training exercises and sampled bats on AML property to determine whether animals 
have been exposed to or are shedding Ebola virus.	
 
PREDICT worked very closely with EPT-2 partners on coordination of activities 
specifically with regard to coordinated livestock sampling under the Ebola Host 
Project with FAO and One Health network and platform strengthening with P&R.	
	
PREDICT/Liberia’s EHP team conducted site scoping visits to potential field sites in 
Lofa and Nimba Counties (April 2016) and met with community leaders and 
government officials to describe the goals of the project and prepare plans for EHP 
sampling activities. Following these visits, PREDICT conducted three field 

45



	

expeditions to Nimba County and collected samples from a total of 249 bats of two 
different species (46 Mineopterus inflatus and 200 Hipposideros rubor).	

  
Lab Strengthening Systems Action Package 
Milestones: Mapping of multi-sectoral laboratory capacity including pathogen testing 
completed; Priority pathogens and diseases identified (including zoonotic diseases); 
Government of Liberia’s has capability to conduct diagnostics for Ebola as well as 
rapidly test suspected Ebola samples  
 

Laboratory Testing for Detection of Priority Diseases 
PREDICT initiated discussions with the Liberian Institute for Biomedical Research 
(LIBR) to obtain laboratory space and build capacity within their existing 
infrastructure. PREDICT is also exploring potential partnerships with other GHSA 
and USG agency partners in residence at LIBR (NIH, Navy Medical Research Unit 
(NAMRU)). Partnerships may include co-training, research, and resource/lab 
equipment sharing.	
 
While local viral detection capacity is being developed, PREDICT shipped bat 
samples to the project’s global reference laboratory for viral testing. A total of 174 
samples have been shipped and analyzed to-date with results pending.	

	
Workforce Development Action Package 
Milestone: Cadres of animal and human health professionals provided in-service 
training in requisite One Health skills ongoing 
 

Strengthening the One Health Workforce 
Through a combination of didactic lectures and practical field training, PREDICT 
conducted all core trainings (biosafety and PPE use, safe animal capture and 
sampling, safe sample storage and shipping, and emergency preparedness and 
response) for project staff, including Ebola Host Project protocols. 	
	

Training Summary 
A total of 14 individuals, including eight men and six women, have been trained in 
Liberia since the start of PREDICT-2 activities in 2014. A number of individuals 
completed trainings in more than one subject. 
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Training Events by Topic* 

Topic 
Total 

Trainings 
# Trainings by 

Government Personnel 
# Trainings 
by Women 

# Trainings by 
PREDICT staff 

# Trainings 
by Students 

Basic Laboratory Safety 13   6 7   
Bat Sampling 13   6 7   
Biosafety and PPE 13   6 7   
Emergency Preparedness 13   6 7   
Qualitative Research and Data 
Collection 1     1   
Safe Animal Capture and 
Sampling 2     1   
Total 55  0 24 30 0 
*Some individuals were cross-trained in multiple topics. Individuals may be represented in multiple rows 
per column and multiple columns.  
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SUPPORTING THE GLOBAL HEALTH SECURITY AGENDA  
IN SENEGAL 

 
Zoonotic Disease: PREDICT is working with government, local university, and 
national reference laboratory partners to strengthen capacity to conduct 
pathogen identification and zoonotic disease detection for both novel and known 
threats, including Ebola, Rift Valley Fever, influenza, and other high priority viral 
families at high-risk wildlife-livestock-human interfaces identified with government 
partners as critical gaps in the national surveillance system. In addition, 
PREDICT is contributing expertise in the implementation of the One Health 
approach to zoonotic disease detection and surveillance in support of the drafting 
and operationalization of Senegal’s One Health Strategy. This year, PREDICT 
focused on building the foundations for successful launch of zoonotic 
disease surveillance activities: establishing One Health partnerships, 
evaluating capacities for surveillance and conducting scoping visits with partners 
to identify surveillance sites at high-risk animal-human interfaces for zoonotic 
disease transmission.  
 

 
 
Lab Strengthening Systems: PREDICT is collaborating with the national labs 
and local university partners that are well integrated with Senegal’s national 
laboratory network, as well as animal and public health surveillance systems. 
This year, PREDICT worked to engage collaborating laboratory partners, to 
initiate capacity assessments, and to develop plans to address capacity 
gaps. 
 

PREDICT meets with 
stakeholders during 
scoping visits to 
surveillance sites in 
Senegal.  
Photo: Yaghouba 
Kane, 
PREDICT/Senegal 

48



Workforce Development: A well-trained and equipped workforce is critical for 
health security and for emergency and disaster management and response. This 
year, PREDICT introduced trainings to government personnel and the growing 
Senegal team. Seven individuals have been trained to date in ethics, 
biosafety, the One Health approach to surveillance, and observational research 
methods for behavioral risk investigations. As a result, PREDICT/Senegal is well 
positioned for launch of zoonotic disease surveillance activities in the 
upcoming year.  
 
Additional details and highlights from PREDICT’s 2015-2016 activities in Senegal 
are provided below and linked to corresponding GHSA Road Map Action 
Packages and milestones. 
 
Zoonotic Disease Action Package 
Milestone: One Health stakeholders strategically identified and a mechanism for 
multi-sectoral coordination established, aligned with a common mission 
statement 

 
Multisectoral Coordination to Support Mechanisms for Zoonotic Disease 
Surveillance and Preparedness and Response for Zoonotic Disease 
Outbreaks 
• Participated in the Government of Senegal’s GHSA Operational Planning 

Workshop organized by USAID/Senegal. PREDICT successfully liaised 
with key Government of Senegal ministry focal points, USG, and GHSA 
partners, including the Prime Minister’s Office Technical Representative, 
the Secretary to the Government of Senegal, the Ministry of Health and 
Social Action, Ministry of Interior, Ministry of Environment and 
Development, Ministry of Agriculture, Ministry of Livestock, Institute 
Pasteur Dakar, the US State Department, the US CDC county office, 
USDA APHIS, the US Defense Threat Reduction Agency Collaborative 
Biological Engagement Program (DTRA-CBEP), FAO, OHW, and P&R. 
During the workshop, participants led by Government of Senegal GHSA 
focal points, discussed activities and key partners and developed plans 
required to operationalize the Year 1 GHSA workplan in Senegal. 	

• Extensively liaised and coordinated with GHSA and other global partners 
operating in-country including: USAID’s Human Resources for Health 
2030 program (HRH2030), DTRA CBEP, US CDC, USDA, and the World 
Bank (REDISSE). PREDICT regularly connects with the above-mentioned 
partners to discuss respective activities in Senegal, specifically addressing 
mutual interest in capacity development.	

• Actively engaged partner and stakeholder involvement and assessed 
proposed activities at USAID/Senegal’s Annual Workplan National 
Consultations. 

49



• At the request of USAID/Senegal, reviewed proposals from GHSA 
partners DTRA CBEP, the US CDC, and REDISSE to explore synergies 
and opportunities for coordinating activities.	

• Engaged and advanced subaward processes with in-country implementing 
partners: Ecole Inter Etats des Sciences et Médecine Vétérinaires (Inter 
States School of Science and Veterinary Medicine; EISMV); Parasitology, 
Mycology and Virology Laboratory at Université Cheikh Anta Diop (Cheikh 
Anta Diop University; UCAD); and Institut Sénégalais de Recherches 
Agricoles / Laboratoire National d’Elevage et de Recherches Vétérinaires 
(Senegalese Institute of Agricultural Research / National Livestock and 
Veterinary Research Laboratory; ISRA/LNERV). 

• Selected a candidate and initiated formal procedures to engage a country 
coordinator based at the EISMV, PREDICT/Senegal’s planned 
headquarters.	

• Collaborated with representatives of FAO-Senegal to formulate plans for 
coordinated partner engagement; training; and concurrent human, wildlife, 
and livestock sampling activities in-country.	

 
Zoonotic Disease Action Package 
Milestones: High-risk human-animal interfaces (i.e. “value chains, land use 
change, etc.) mapped; High-risk “nodes” for spillover of zoonotic threats 
established; behavior and practices that enable spillover identified upon 
completion of mapping in year 1; System for sampling and testing wildlife, 
livestock, and humans to better define risk from selected zoonotic pathogens in 
animal reservoirs and disease vectors implemented 
 

Surveillance to Detect and Discover Zoonotic Viral Threats in Animals 
and People  
PREDICT worked together with FAO to conduct a collaborative site selection 
and prioritization workshop with partners and stakeholders. The workshop 
informed subsequent scoping visits that evaluated the suitability of proposed 
sites for triangulated human-wildlife-livestock surveillance activities.	
 
This year, PREDICT conducted three scoping visits to potential surveillance 
sites identified as high priority locations for pathogen spillover at the above 
mentioned workshop. Preliminary assessment of regions surrounding Parc 
National des Oiseaux du Djoudj and Reserv Sylvo-Pastorale des Six Forages 
identified that these sites did not meet selection criteria. The Niokolo Koba 
region in South-East Senegal was identified as a high priority for zoonotic 
disease surveillance. A scoping visit to the Niokolo Koba region was 
conducted in collaboration with partners and stakeholders, including local and 
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national representatives from the Direction of Parks (Ministry of the 
Environment and Sustainable Development) and project investigators from 
the Université Cheikh Anta Diop (UCAD), Ministry of Health and Social 
Action, Ecole Inter Etats des Sciences et Médecine Vétérinaires (EISMV), 
and representatives from FAO and the Direction of Veterinary services 
(Ministry of Livestock and Animal Production). The collaborative team visited 
four villages situated on the border of Niokolo Koba National Park (Diénoun 
Diala, Mansa Dala, Gamon, Bélli Wamédaka) and one village near the border 
with Guinea (Bandafassi). Within the villages, the team observed activities 
and interactions between wildlife, livestock, and humans and assessed the 
health facilities available for treatment of human illness. Each location was 
assessed against selection criteria. It was concluded and agreed upon among 
attendees that communities in the environs of Bandafassi were of significant 
interest due to their extensive interaction, primarily through hunting with 
primates, rodents, and bats, as well as the presence of livestock and 
domestic animals in the villages. In addition, several villages surrounding 
Bandafassi are served by a rural clinic with high incidence of fevers of 
unknown origin in the human population. The ability to conduct triangulated 
surveillance of wildlife, livestock, and humans in a coordinated manner within 
a location that has several high-risk interfaces for zoonotic disease 
transmission led the team to propose Bandafassi as the priority site for 
surveillance. 

 
Lab Strengthening Systems Action Package 
Milestones: Mapping of multi-sectorial laboratory capacity including pathogen 
testing and animal health completed; Identify laboratories for strengthening 
diagnostic capacities for priority zoonotic diseases;  
 

Laboratory Testing for Detection of Priority Diseases 
PREDICT toured laboratory facilities and conducted capacity assessments of 
partner labs at UCAD (the human lab) and ISRA/LNERV (the animal lab). 
Training will commence upon execution of subaward contracts.	

 
Workforce Development Action Package 
Milestone: Cadres of animal and human health professionals provided in-service 
training in requisite One Health skills 
 

Strengthening the One Health Workforce 
PREDICT initiated training of the proposed ISRA Principal Investigator. 
Trainings included introductions to project strategies for surveillance, 
laboratory development, behavior risk investigations, information 
management, modeling and analytics, and reporting and communications.	
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PREDICT conducted field training using the One Health approach to 
surveillance site assessment and characterization exploring animal-human 
interfaces and risks for zoonotic viral spillover and spread. During scoping 
visits to multiple locations in the Niokolo Koba region and Bandafassi, 
participants were trained in techniques used to evaluate suitability of sites, 
including observational assessments and evaluation of animal-human 
interactions. Trainees included the interim country coordinator, local and 
national representatives from the Direction of Parks (Ministry of the 
Environment and Sustainable Development) and project investigators from 
UCAD, Ministry of Health and Social Action, and EISMV. Other participants 
included FAO and a representative from the Direction of Veterinary services 
(Ministry of Livestock and Animal Production). 
 

	
 
Training Summary 
A total of seven individuals, all men, have been trained in Senegal since the 
start of PREDICT-2 activities in 2014. Four of these individuals are government 
personnel. One individual completed trainings in more than one subject. 
 
 
 
 
 
 
 
 
 
 

Gaining experience 
using a One Health 

approach to 
surveillance site 

characterization during 
visits to villages near 
protected areas with 
high-risk for contact 

and disease 
transmission between 

animal and human 
populations. 

Photo: Yaghouba 
Kane, 

PREDICT/Senegal  
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Training Events by Topic* 

Total Trainings 
Total 

Trainings 
# Trainings by 

Government Personnel 
# Trainings 
by Women 

# Trainings by 
PREDICT staff 

# Trainings 
by Students 

Information Management 1 1       
One Health Approach 4 4       
Qualitative Research and 
Data Collection 1 1       
Total 6 6  0 0 0 
*One individual was cross-trained in multiple topics. Individuals may be represented in multiple 
rows per column and multiple columns.  
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SUPPORTING THE GLOBAL HEALTH SECURITY AGENDA 
IN SIERRA LEONE 

 
Zoonotic Disease: Through the GHSA, Sierra Leone has the opportunity to 
improve national capabilities and systems for the prevention and control of 
zoonotic diseases, including both known pathogens, such as Ebola, and other 
unknown and emerging zoonotic disease threats. This year, PREDICT worked 
with local government partners to initiate the Ebola Host Project (EHP) to 
identify potential animal reservoirs and transmission hosts for Ebolavirus in 
Sierra Leone and across national borders in neighboring Guinea and Liberia. 
PREDICT developed the foundation for successful implementation of EHP: 
securing permissions, engaging partners across animal and human health 
sectors, conducting scoping visits to sampling sites, engaging EHP focal points 
from within local communities, and officially launching EHP sampling 
activities and collecting samples from 1,973 animals. 
 

 
 
Lab Strengthening Systems: Sierra Leone’s national laboratory network is 
equipped for detection of some known pathogens, but there are opportunities for 
strengthening core capabilities for detection of zoonotic disease threats, 
especially for novel viruses and pathogens not expected to be in the country. 
PREDICT is collaborating with the University of Makeni research laboratory and 
the Central Animal Lab TEKO, which are well integrated with Sierra Leone’s 
national laboratory network and surveillance systems. This year, PREDICT 
worked to initiated capacity assessments and development of plans for 
future launch of zoonotic viral detection activities. 
 

Pigs root around the 
outskirts of a slum in 
Salone, Sierra Leone, one 
of the communities 
devastated by the West 
African Ebola Outbreak. 
This year, PREDICT 
launching the Ebola Host 
Project in Guinea, Liberia, 
and Sierra Leone to 
investigate animals, 
including pigs, as potential 
hosts of the virus.  
Photo: PREDICT/Sierra 
Leone 
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Workforce Development: A well-trained and equipped workforce is critical for 
health security and for emergency and disaster management and response. This 
year, PREDICT conducted a number of trainings with the Sierra Leone team. 
Forty-nine individuals have been trained to date through instruction and field-
based training sessions covering ethics; biosafety; safe animal capture, handling, 
and sampling; laboratory safety; and safe sample storage and transport. As a 
result, PREDICT/Sierra Leone is well prepared to continue intensifying EHP 
sampling activities in the upcoming year.  
	
Additional details and highlights from PREDICT’s 2015-2016 activities in Sierra 
Leone are provided below and linked to corresponding GHSA Road Map Action 
Packages and milestones. 
 
Zoonotic Disease Action Package 
Milestone: Multi-sectoral coordination mechanism for zoonotic disease 
prevention established 

 
Multisectoral Coordination to Support Mechanisms for Zoonotic Disease 
Surveillance and Preparedness and Response for Zoonotic Disease 
Outbreaks 
• PREDICT provided technical support and coordination of the weekly post-

Ebola enhanced epidemiological surveillance meetings organized by the  
Ministry of Health and Sanitation in Western Area and at the national level 
(January-February  2016). 

• PREDICT engaged with key district and national stakeholders from 
government and communities in Bombali and Western Area to increase 
their understanding of implementation, objectives, and their roles in the 
Ebola Host Project (EHP). The meetings in Bombali (February 11, 2016)  
and in Western Area (February 20, 2016) were attended by the District 
Medical Officers for the two districts, the Parliamentarian for the Western 
Area sites, Freetown City Council Chairman, a representative of the Mayor 
of Freetown, Council representatives, the Deputy Director of Livestock at 
the Ministry of Agriculture, a representative of the Office of National 
Security for Bombali, and other district officers. 

• PREDICT held community meetings with key representatives for the 26 
selected sites to discuss EHP implementation and promote community 
engagement. Participants included the paramount chief, section chief, 
town chief, youth and women’s leader, and other community development 
groups. Meetings were held in February for Bombali and Western Area 
and in August for Kono, Kambia, and Koinadugu districts, with over 400 
district and community stakeholders in attendance. 

• The PREDICT team contributed substantively to the development of the 
surveillance and laboratory strategy for the Regional Disease Surveillance 
Systems Enhancement (REDISSE) program during a workshop organized 
by the Ministry of Health and Sanitation and partners in February 2016. 
PREDICT will continue to provide support to this project as needed to 
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promote One Health capacity in the country, alongside the World Health 
Organization and US Centers for Disease Control and Prevention  

• PREDICT staff participated in the quarterly USAID implementing partners’ 
conference held in Freetown, Sierra Leone (September 22, 2016). In this 
meeting, chaired by the USAID/Sierra Leone team lead and the Head of 
the Mission, PREDICT presented an update on Ebola Host Project 
activities and plans. Participants included Helen Keller International (HKI), 
John Snow, Inc. (JSI), Concern Worldwide, United Nations International 
Children’s Education Fund (UNICEF), and FAO, as well as the visiting 
USAID/Guinea and Sierra Leone Mission Director. This meeting provided 
an opportunity to review each program, discuss how activities are 
supporting the government agenda, and highlight successes and 
challenges in order for partners to offer insights to each other for future 
improvements. 

	
Zoonotic Disease Action Package 
Milestones: Initial framework and standardized data collection protocols for high 
risk zoonotic diseases developed; Data collection and improved capacity to 
conduct diagnostic surveillance in wildlife for Ebola and other high-consequence 
pathogens; High-risk “nodes” for spillover of zoonotic threats identified; Behaviors 
and practices that enable spillover identified; System for sampling and testing 
wildlife, livestock, and humans to better define risk from selected zoonotic 
pathogens in animal reservoirs and disease vectors implemented 
 

Surveillance to Detect and Discover Zoonotic Viral Threats in Animals 
and People  
PREDICT Sierra Leone received approval of the Service Level Agreement 
from the Sierra Leone Ministry of Health and Sanitation (MoHS) and obtained 
authorization for animal capture and sample collection by the Ministry of 
Agriculture, Forestry and Food Security (MAFFS) in January 2016.  
 
PREDICT identified 26 Ebola Host Project implementation sites in five 
districts and established framework necessary for animal sampling and 
behavioral surveillance. For every site, there were six district-level 
representatives (two from MoHS, four from MAFFS) and two community-level 
representatives identified, trained, and vaccinated. These trained personnel 
are now able to assist the PREDICT team with Ebola Host Project wildlife and 
livestock surveillance. 	
 
PREDICT conducted  animal registration to estimate numbers to be targeted 
for domestic and peri-domestic sampling for selected sites (January-July, 
2016) with support from MAFFS, MoHS, and selected district-level community 
liaisons.  
 
PREDICT facilitated community engagement (February-July, 2016) with 
animal owners in all selected districts of interest to discuss EHP 
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implementation and address their questions and concerns. Over 250 
domestic animal owners were engaged in these discussions and prepared for 
sampling of their animals. 

 
PREDICT officially launched EHP animal sampling activities to identify the 
potential animal host range for ebolaviruses, collecting a total of 14,516 
samples from 1,973 animals (296 bats, four cats, 259 dogs, 711 goats and 
sheep, one non-human primate, 549 pigs, and 153 rodents). Samples were 
stored for viral detection activities planned for early in 2016-2017. 

 
Lab Strengthening Systems Action Package 
Milestones: Mapping of multi-sectoral laboratory capacity including pathogen 
testing completed; Priority pathogens and diseases identified (including zoonotic 
diseases); Government of Sierra Leone has capability to conduct diagnostics for 
Ebola and other zoonotic pathogens in animal and humans; Diagnostic testing 
implemented and optimized for viral pathogens in wildlife, livestock, and humans  
 

Laboratory Testing for Detection of Priority Diseases 
PREDICT established a partnership and signed an official agreement with 
University of Makeni (UNIMAK) Infectious Disease Research Lab (January 
2016). 
 
PREDICT safely processed and securely stored 14,516 animal samples 
collected during training and surveillance activities over the past year. 
Samples will be shipped to project global reference laboratory for viral testing 
as efforts continue to increase capacity of the project laboratory in Sierra 
Leone; the team plans to begin testing samples in 2017. 

	
Workforce Development Action Package 
Milestone: Established in-service training for public health workers on 
surveillance, research, and laboratory testing methods 
 

Strengthening the One Health Workforce 
With assistance from PREDICT/Cameroon, the Sierra Leone team conducted 
a training workshop in Makeni for 39 people from the Ministry of Health and 
Sanitation and from site communities. Trainings focused on project protocols, 
biosafety, and practical skills for animal sampling. These trainings were 
observed by the Deputy Chief Medical Officer, District Medical Officer for 
Bombali, the Vice Chancellor of the University of Makeni and the District 
Agriculture Officer for Bombali. All 39 trainees received vaccination against 
rabies and as a result were prepared to engage in safe animal sampling with 
the PREDICT team. 
 
PREDICT conducted training for 34 additional field personnel (June-July, 
2016). Individuals from the Ministry of Agriculture, Forestry and Food Security 
(MAFFS) and the Ministry of Health and Sanitation (MoHS) were trained in 
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animal sampling, while individuals from the University of Sierra Leone Medical 
School and the University of Makeni were trained in human behavioral 
surveillance methods (planned to begin once permissions are obtained). Ten 
individuals from MAFFS were trained to conduct animal sampling for the FAO 
EPT team; PREDICT will assist with the completion of practical field training 
for these FAO EPT personnel when their vaccinations are complete in early 
2017.   
 
PREDICT provided biosafety and first aid training to ten personnel (August 5, 
2016) to ensure that Ebola Host Project field teams are well equipped to 
handle emergencies that may arise in remote field locations. 
 
PREDICT continued to strengthen local capacity for wildlife and livestock 
surveillance in Sierra Leone by providing biosafety and animal sampling 
training to 24 governmental and non-governmental community liaisons in 
Kono (August 24, 2016), Kambia (August 27, 2016), and Koinadugu (August 
31, 2016). Through this training, community members developed foundational 
surveillance skills and were prepared to assist the PREDICT team with Ebola 
Host Project activities. 
 
PREDICT/Sierra Leone hosted training for PREDICT/Guinea personnel in late 
September 2016 to facilitate EHP implementation in Guinea. Training focused 
on PREDICT protocols for wildlife and livestock sampling and included 
practical field sessions for sampling techniques.  

 
Training Summary 
A total of 49 individuals, including 37 men and 12 women, have been trained in 
Sierra Leone since the start of PREDICT-2 activities in 2014. Seventeen of these 
individuals are governmental/FAO staff. A number of individuals have completed 
trainings in more than one subject. 
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Training Events by Topic* 

Topic 
Total 

Trainings 
# Trainings by 

Government Personnel 
# Trainings 
by Women 

# Trainings by 
PREDICT staff 

# Trainings 
by Students 

ACU 101 1     1   
Basic Laboratory Safety 16   4 16   
Bat Sampling 45 17 11 37   
Biosafety and PPE 39 16 7 32   
Bushmeat Sampling 12   4 12   
CITI Biomedical 
Research 2     2   
CITI Social Behavioral 2     2   
Emergency 
Preparedness 15   4 15   
Human Syndromic 
Surveillance 1     1   
Implementing Cold 
Chain for Safe Sample 
Transport 46 21 7 32   
Information 
Management 12 5   5   
Livestock Sampling 44 17 11 36   
Other 61 27 7 39   
Outbreak Response 23 4 4 18   
Packing and Shipping 
Biological Samples 23 11 7 23   
Policies and Plans 24 4 4 19   
Qualitative Research 
and Data Collection 12   5 12   
Rodent Sampling 46 17 11 38   
Safe Animal Capture 
and Sampling 13 5   6   
Safe Sample Transport 
and Storage 11 5   4   
Small Carnivore 
Sampling 1     1   
Total 449 149 86 351   
*Some individuals have been cross-trained in multiple topics. Individuals may be represented in 
multiple rows per column and multiple columns.  
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SUPPORTING THE GLOBAL HEALTH SECURITY AGENDA 
IN TANZANIA 

Zoonotic Disease: PREDICT is working with government, local university, and 
NGO partners to strengthen capacity to conduct pathogen identification and 
zoonotic disease detection for both novel and known threats, including Ebola, 
influenza, and Rift Valley Fever at high-risk wildlife-livestock-human interfaces 
identified with government partners as critical gaps in the national surveillance 
system. This year, PREDICT contributed expertise in the development of 
Tanzania’s One Health Coordination Unit and in support of the 
operationalization of the national One Health Strategy. Also this year, 
PREDICT continued assessing risks for zoonotic disease transmission and 
working to identify enabling behaviors and practices by collecting samples from 
275 animals (175 bats and 100 rodents) at high-risk human-animal interfaces for 
viral spillover and spread, beginning testing samples for known and emerging 
zoonotic viral threats, including priority zoonoses of greatest public health 
concern, and preparing to launch behavioral risk investigations. 

Lab Strengthening Systems: Tanzania’s national laboratory network integrates 
national labs with zonal reference and district-level labs with varying capabilities 
and is generally well equipped for detection of many pathogens. PREDICT is 
collaborating with the national labs and local university and NGO partners that 
are well integrated with Tanzania’s national laboratory network, as well as animal 
and public health surveillance systems, to identify gaps in the system and to work 
to strengthen capability for rapid detection of a variety of potential disease threats. 
This year, PREDICT worked with the Sokoine University of Agriculture (SUA) and 
Ifakara Health Institute (IHI) labs, our implementing lab partners representing 
animal and human health sectors respectively, to strengthen capability for 
rapid detection of viral threats including zoonotic diseases of greatest 

Rousettus bats (a known 
host of Marburg virus) 
roosting inside a cave in 
the Kagera District, one of 
PREDICT’s priority 
surveillance sites. Local 
dogs reportedly consume 
the bats, and people 
frequent the cave. The 
bats also feed on local fruit 
trees presenting other 
possibilities for contact and 
viral spillover. Photo: 
PREDICT/Tanzania 
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public health concern. Both SUA and IHI labs gained critical capacity for viral 
detection and are now prepared to test samples using techniques that can detect 
known and novel viral threats including the filoviruses (such as Ebola and 
Marburg), coronaviruses (such as SARS and MERS), paramyxoviruses, 
flaviviruses, and influenza viruses. The SUA lab is now actively testing wildlife 
samples for all five of these viral families. 
 
Workforce Development: A well-trained and equipped workforce is critical for 
health security and for emergency and disaster management and response. This 
year, PREDICT conducted a number of trainings in Tanzania and with partners in 
the greater East Africa region, making critical contributions to strengthening the 
world’s One Health workforce for improved global health security. To date, 36 
individuals have received in-service training in One Health skills in Tanzania 
including one government personnel and 18 students. In addition, the Tanzania 
GHSA team provided field-based training to members of the new 
PREDICT/Ethiopia team, part of our regional approach to capacity 
strengthening. Following training, PREDICT/Ethiopia returned home and 
successfully sampled bats at the camel-human interface as part of GHSA 
activities targeting zoonotic disease threats. 
 

 
 
Additional details and highlights from PREDICT’s 2015-2016 activities in 
Tanzania are provided below and linked to corresponding GHSA Road Map 
Action Packages and milestones. 
 
Zoonotic Disease Action Package 
Milestones: One Health Strategy drafted, including identification of priority 
zoonotic diseases; One Health strategy operationalized, ensuring plan is 
sensitized across sectors, ministries, and OH networks; Framework for improving 
capacity at all levels for preparedness to respond to zoonotic disease outbreaks 
developed 
 
 

Handling and sampling a fruit 
bat during surveillance 

activities. PREDICT worked 
with local District Veterinary 

Officers in the Lake Zone 
this year introducing 

techniques for safe wildlife 
capture, handling, and 

sampling. Photo: 
PREDICT/Tanzania	
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Multisectoral Coordination to Support Mechanisms for Zoonotic Disease 
Surveillance and Preparedness and Response for Zoonotic Disease 
Outbreaks 
• PREDICT held discussions (October 2015) with the Ministry of Health and

Social Welfare, Department of Preventive Services to explore potential
human surveillance sites with documented cases of febrile illnesses of
undetermined origin.

• Together with representatives from Tanzania, Rwanda, and Uganda,
PREDICT attended the One Health Central and Eastern Africa (OHCEA)
conference in Kampala, Uganda (November 2015) and engaged with and
shared plans for linking future surveillance activities with EPT partners
FAO and OHW.

• PREDICT participated in a “Collaborative Stakeholders Meeting” in Dar es
Salaam (January 25, 2016) for the launch of two One Health research
projects in-country that will be implemented through PREDICT partners
SUA and IHI.

• PREDICT held discussions with the P&R team (January 2016) to
strengthen in-country collaborative partnerships and shared plans for
linking future surveillance activities at the OHW stakeholder meeting in
Dar es Salaam (also in January 2016).

• PREDICT personnel assisted with the GHSA Country Assessment in
Tanzania (February 2016), the first country assessed using the new Joint
External Evaluation tool that was recently developed to include both the
eleven GHSA Action Packages and the additional eight areas of concern
for the International Health Regulations (IHR). The PREDICT Tanzania
country coordinator helped to develop the countries internal assessment
report and PREDICT’s global EPT Liaison served on the external
assessment team.

• PREDICT participated with P&R and other USAID EPT-2 partners and in-
country stakeholders in the FAO Implementation Planning workshop held
in Dar es Salaam (March 30-31, 2016). At the meeting, the FAO EPT-2
national implementation plan for Tanzania was shared and input was
sought from EPT-2 partners and stakeholders. Follow-up meetings
between FAO and PREDICT are planned for the upcoming EPT-2
Tanzania Quarterly meeting to discuss how the two partners will
harmonize livestock activities.

• PREDICT participated in a One Health Roundtable discussion held in Dar
es Salaam with participants from the US, Tanzania, and international
organizations (April 28, 2016). The event, organized by USAID, P&R,
DTRA, and CDC-Tanzania, brought participants together to discuss the
current status of One Health activities in-country and to explore
opportunities for cooperative plans and partnerships. PREDICT
contributed to efforts to bring together One Health partners to advance the
implementation of the signed Tanzania One Health Strategic Plan for
2015-2020.
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• To further advance collaborations for joint wildlife and livestock surveillance 
with FAO and ministry partners, PREDICT hosted officials from FAO’s - 
Emergency Center for Transboundary Animal Diseases in Tanzania, the 
MALF, and TVLA at PREDICT’s Iringa field station for a meeting exploring 
areas for cooperative partnership and joint coordination surveillance and 
sampling activities (June 14, 2016).  

• At the invitation of FAO, PREDICT participated with Government of 
Tanzania stakeholders (Department of Veterinary Services, Ministry of 
Agriculture, Livestock, and Fisheries; Tanzania Veterinary Laboratories 
Agency; and the Tanzania Wildlife Research Institute) in the three-day 
“Workshop for Development of a National Surveillance Plan for Filoviruses 
in Livestock” in Bagamoyo, and led sessions and working groups in the 
design of the draft surveillance plan, including targeting of surveillance 
areas, sampling targets, and technical and logistical considerations.  

• As part of the SUA’s College of Veterinary and Medical Sciences, 
PREDICT participated in the annual regional agriculture fair (August 1-8, 
2016) in Morogoro. PREDICT shared its ongoing work with the public, 
providing overviews of field and lab surveillance activities and 
demonstrations of appropriate PPE worn by surveillance teams during 
sample collection at high-risk human-animal interfaces. The fair was 
officially opened by the Prime Minister of Tanzania, who, together with 
SUA’s Vice Chancellor, visited the PREDICT team to learn about the 
project’s One Health surveillance and capacity building approach and 
protocols to improve biosafety. 

 

  
Professor Kazwala, PREDICT/Tanzania’s Principal Investigator describes the 
project to the Prime Minister (Kassim Majaliwa - right) and SUA Vice Chancellor 
Professor Gerald Monela (left) at the NaneNane agricultural fair in Morogoro. At 
the fair, PREDICT also demonstrated safe use of personal protective equipment 
(right). Photos: PREDICT /Tanzania 
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• PREDICT was invited to present its experience on occupational hazards
and safety procedures during a training of trainers of animal health
personnel on surveillance protocol of filoviruses in livestock. This training
was held at the Centre for Infectious Diseases and Biotechnology at the
Tanzania Veterinary Laboratory Agency(TVLA) headquarters, Dar es
Salaam (August 10-12, 2016). The training attended by 32 participants
from the Ministry of Agriculture, Livestock, and Fisheries (MALF), TVLA,
and District Veterinary Officers (DVOs), as well as by two resource
persons from FAO headquarters.

• PREDICT team members attended the launch of the One Health Tanzania
Coordination Unit in Dar es Salaam (September 2016). At the session,
participants brainstormed on how the One Health strategy should be
rolled-out and operationalized and discussed plans for the first 90 days.

Zoonotic Disease Action Package 
Milestone: Zoonotic disease transmission assessed and enabling behaviors and 
practices identified 

Surveillance to Detect and Discover Zoonotic Viral Threats in Animals 
and People  
PREDICT held strategic meetings with government stakeholders in the Lake 
Zone (near the borders with Rwanda and Burundi), including District Medical 
Officers (DMO) and District Veterinary Officers (DVO), to identify priority 
surveillance sites and strengthen collaborative partnerships (March 2016). 
The team then launched wildlife surveillance activities collecting wildlife 
samples at high-risk animal-human interfaces and by assessing sites and 
partnerships for triangulated sampling of humans, wildlife, and livestock 
(planned to kickoff in November 2016).  

This year, PREDICT collected samples from 175 fruit bats (March and July 
2016) from an abandoned mine and roosts near village buildings at prioritized 
human-wildlife interfaces. Species sampled included Rousettus bats (a known 
Marburg virus host species) that are reportedly hunted and consumed by 
village dogs. PREDICT also collected samples from 100 rodents at another 
prioritized high-risk human-wildlife interface in the Lake Zone (July 2016) as 
part of planned dry season wildlife surveillance activities. Biological samples, 
including blood, serum, and oral and fecal swabs, were collected from all 
animals for training of personnel in zoonotic disease surveillance and 
subsequent viral testing.  
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PREDICT assessed the capacity of four health centers to participate in 
human surveillance activities in areas identified by the Ministry of Health’s 
Director of Epidemiology as priorities for the surveillance of zoonotic viruses. 

Lab Strengthening Systems Action Package 
Milestone: Plan in place to strengthen animal health laboratories for diagnosis of 
priority zoonotic diseases 

Laboratory Testing for Detection of Priority Diseases 
PREDICT completed extraction of genetic material and cDNA synthesis from 
150 fruit bat specimens (75 oral and 75 rectal swab samples) and completed 
viral family screening of samples collected from 40 fruit bats at high-risk 
human-animal interfaces in the Lake Zone, including species known as hosts 
for Marburg virus. Samples were screened for five viral families (filo-, 
influenza, paramyxo, corona-, and flaviviruses) using techniques that also 
detect pathogens of regional concern, such as Ebola, Marburg, and influenza 
viruses. Viral family screening of samples from an additional 40 fruit bats is 
also ongoing, as is nucleic acid extraction and preparation for screening of 
400 oral and fecal swab samples collected from 100 fruit bats and 100 
rodents at high-risk interfaces in the Kigoma District. 

PREDICT’s global reference lab provided in-service training (November-
December 2016) to a project scientist from the East Africa region charged 
with management and oversight of viral detection and discovery activities; the 
new scientist then worked closely with project technicians at the SUA lab to 
optimize and enhance throughput of all viral diagnostic activities and to 
provide support to the IHI lab as they prepared for implementation of human 
viral detection activities.  

This year, PREDICT trained five laboratory technicians at SUA’s lab and two 
technicians from the IHI lab on project zoonotic viral family protocols. Both 
labs now have the capacity to test samples, and these technicians at the SUA 
lab are now actively screening samples for priority zoonotic viral families. 

A fruit bat captured in a mist 
net awaits handling and 
sampling. Several fruit bat 
roosting sites were targeted 
for sampling in the Lake 
Zone where bats interact 
with humans and domestic 
animals like dogs. 
Photo: PREDICT/Tanzania. 
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Workforce Development Action Package 
Milestones: Animal and human health professionals provided in-service training 
in requisite One Health skills 

Strengthening the One Health Workforce 
PREDICT trained government veterinary personnel (a district veterinary 
officer - DVOs) on bat handling and sampling (March and July 2016) and 
assessed the capacity of four health centers at animal-human interfaces. 
Following training, DVOs and local staff were engaged in surveillance 
activities further enhancing their skills through field-based instruction in bat 
capture and sampling and through exposure to sample storage, cold chain, 
and data management best practices. 

PREDICT provided pre-service training to university students in biosafety and 
PPE, laboratory safety, and molecular and serological laboratory techniques 
at the project lab at Sokoine University of Agriculture’s (SUA) College of 
Veterinary Medicine (August and September 2016). These trainings were part 
of a five-week laboratory placement required for completion of degree and 
diploma programs and addressed a total of nine trainees (seven 
Biotechnology and Laboratory Science degree students and two Laboratory 
Technology diploma students).  

PREDICT presented a One Health lecture on Emerging Pandemic Threats at 
SUA as part of One Health Central Eastern Africa (OHCEA) network training 
activities for postgraduate students on infectious disease prevention, 
detection, and response (September 14, 2016). Participants included 16 
postgraduate students from various SUA and Muhimbili University degree 
programs: Msc Public Health, Msc Epidemiology, Msc Preventive Veterinary 
Medicine, Msc Health of Aquatic Resources, Msc Wildlife Ecology, Msc Food 
Science, and SUA Tutorial Assistant. 

For details on laboratory trainings completed this past year please see the 
Laboratory Systems Strengthening section above.  

Training Summary 
A total of 36 individuals, including nine men and 27 women, have been trained 
in Tanzania since the start of PREDICT-2 activities in 2014. Eighteen students 
and one governmental representative have received training to date. A number of 
individuals completed trainings in more than one subject. 
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Training Events by Topic* 

Topic 
Total 

Trainings 
# Trainings by 

Government Personnel 
# Trainings 
by Women 

# Trainings by 
PREDICT staff 

# Trainings 
by Students 

Basic Laboratory Safety 18 11 11 3 
Bat Sampling 5 1 1 4 
Biosafety and PPE 18 1 9 10 3 
CITI Biomedical Research 4 1 1 
CITI Social Behavioral 5 1 2 
Emergency Preparedness 17 9 10 3 
Human Syndromic 
Surveillance 2 2 2 
Implementing Cold Chain 
for Safe Sample Transport 9 1 4 5 3 
Information Management 2 1 1 1 
Lab Protocols and 
Diagnostics 3 2 2 
One Health Approach 15 15 15 
Other 1 1 
Packing and Shipping 
Biological Samples 5 4 2 3 
Policies and Plans 13 7 8 3 
Rodent Sampling 3 3 
Safe Animal Capture and 
Sampling 5 1 1 4 
Total 125 5 68 66 33 
*Some individuals were cross-trained in multiple topics. Individuals may be represented in
multiple rows per column and multiple columns. 

Other Achievements: 
• Presented two abstracts at the 9th Tanzania Wildlife Research Institute

(TAWIRI) Scientific Conference in Arusha (December), entitled, 
“Systematic surveillance and capacity strengthening to detect emerging 
viral zoonoses of wildlife origin in Tanzania’’ and ‘’Detection of Arena 
viruses in rodent and shrews from selected wildlife-human interfaces in 
Tanzania’’. 

• Submitted permit renewals and progress reports to Tanzania Wildlife
Research Institute (TAWIRI) to extend permissions for wildlife surveillance 
activities.  

• Prepared, submitted, and received permission from the Ifakara Health
Institute Institutional Review Board and National Ethical Review 
Committee for human surveillance activities, the first stage of permissions 
required for implementation of planned human sampling and behavioral 
risk investigations. 
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SUPPORTING THE GLOBAL HEALTH SECURITY AGENDA 
IN UGANDA 

Zoonotic Disease: PREDICT is working with government, local university, and 
NGO partners to strengthen capacity to conduct pathogen identification and 
zoonotic disease detection for both novel and known threats, including Ebola, 
influenza, yellow fever, and Zika virus at high-risk wildlife-livestock-human 
interfaces identified with government partners as critical gaps in the national 
surveillance system. This year, PREDICT contributed expertise to Uganda’s 
National Task Force and to P&R partners in planning for the development 
of the National One Health Platform. Also this year, PREDICT continued 
zoonotic disease surveillance activities collecting samples from 90 animals (80 
dromedary camels and 10 non-human primates) at high-risk human-animal 
interfaces for viral spillover and spread and laying the foundation for human 
surveillance and coordinated livestock sampling activities with key partners. In 
addition, PREDICT launched behavioral risk investigations, conducting 48 
ethnographic interviews and four focus groups. Finally, PREDICT’s lab at 
the Makerere University Walter Reed Project (MUWRP) continued testing 
samples for known and emerging viral threats including priority zoonoses 
of greatest public health concern. 

Lab Strengthening Systems: Uganda’s national laboratory network has very 
advanced capabilities for rapid pathogen detection due in large part to exemplary 
facilities like the Uganda Viral Research Institute (UVRI) and Makerere University 
Walter Reed Project (MUWRP) facilities. PREDICT is collaborating with the UVRI 
and MUWRP labs, as well as with ministry and NGO partners that are well 
integrated with Uganda’s national laboratory network and surveillance systems, 
to identify gaps and to work to strengthen capability for rapid detection of a 

PREDICT’s country 
coordinator collecting 
samples from 
dromedary camels in 
the Karamoja Region of 
northeastern Uganda. 
Photo: 
PREDICT/Uganda 
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variety of potential zoonotic disease threats. This year, PREDICT worked with the 
MUWRP lab to strengthen capability for rapid detection of viral threats 
including the filoviruses (such as Ebola and Marburg), bunyaviruses (such as Rift 
Valley Fever), flaviviruses (such as yellow fever and Zika), and influenza viruses. 
The MUWRP lab is actively testing animal samples for all of these viral 
families, as well as for rhabdoviruses (such as rabies).  

Workforce Development: A well-trained and equipped workforce is critical for 
health security and for emergency and disaster management and response. This 
year, PREDICT conducted a number of trainings in Uganda, making critical 
contributions to strengthening the world’s One Health workforce for improved 
global health security. To date, nine individuals have received in-service 
training in One Health skills in Uganda, including one government personnel 
and six students. 

Additional details and highlights from PREDICT’s 2015-2016 activities in Uganda 
are provided below and linked to corresponding GHSA Road Map Action 
Packages and milestones. 

Zoonotic Disease Action Package 
Milestones: Demonstrated shared network of reporting between animal and 
human health platform  

Multisectoral Coordination to Support Information Sharing and 
Mechanisms for Zoonotic Disease Surveillance and Preparedness and 
Response for Zoonotic Disease Outbreaks 
• Participated in a National Task Force (NTF) workshop in Jinja to finalize

development of handbooks for community-based disease surveillance and
guidelines and Standard Operating Procedures for Ebola/Marburg
outbreak response.

• Participated in the NTF’s response planning meetings for disease
outbreaks in Uganda, including in NTF Surveillance Subcommittee
meetings to discuss activation of the National Response Plan in response
to reports of Crimean Congo Hemorrhagic Fever (CCHF); in general, NTF
meeting activities focused on the strategic alignment and allocation of
efforts among multi-sectorial partners.

• Participated in quarterly EPT-2 and GHSA meetings at USAID/Uganda to
discuss project implementation and facilitate coordination across the EPT-
2 projects.

• Participated in stakeholder meetings at the P&R project offices in Kampala
on the establishment of the National One Health Platform (NOHP) in
Uganda. The purpose of these meetings was to plan and provide updates
on the establishment of NOHP and the National One Health Technical
Working Group, the official launch of the platform, and to discuss
stakeholders and partners support for the platform.
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• Attended USAID’s EPT-2 and Government of Uganda (GOU) One Health 
meeting (March 11, 2016) to share information on progress to 
operationalize and institutionalize One Health in Uganda: explored with 
GOU partners and other stakeholders the ways in which key stakeholders 
are currently approaching the One Health paradigm and updated GOU 
partners on USAID EPT-2 project progress in support of the GHSA.	

• Participated in a retreat organized by FAO held in Mukono (July 4-8, 2016) 
on formulation of a National Surveillance Plan and Protocols that will guide 
domestic animal risk-based zoonotic disease surveillance and outbreak 
investigation activities under GHSA. The objectives of the retreat included: 
development of the national surveillance methodology and protocol for 
Ebola and other filo-, corona-, influenza, paramyxo-, and flaviviruses in 
livestock; discussion of the sample targets, species, locations, and 
timelines; and to harmonize, synchronize, and align these activities with 
other on-going surveillance programs of government and other GHSA 
partners. 	

• Contributed to a workshop on developing a Certificate and Diploma 
program in Infectious Diseases (November 2-6, 2015) and hosted by One 
Health Central and East Africa (OHCEA) with support from the OHW 
project, in order to create a long-term sustainable workforce for infectious 
disease surveillance and control in Uganda.	

• Attended a meeting of Uganda Wildlife Authority (UWA) in Fort Portal (July 
28, 2016) to review the sensitivity atlas of the Queen Elizabeth Protected 
Area ecosystem in southwestern Uganda. The atlas was developed to 
guide oil/gas development decision-making, given the sensitivity of this 
area in terms of tourism and biodiversity conservation. The associated 
risks to both animal and human health were included in the development 
of the atlas. 

 
Zoonotic Disease Action Package 
Milestones: Demonstrated capability for identifying 2 of 5 priority zoonotic 
diseases in humans and 1 of 5 priority zoonotic diseases in animals; 3-year 
longitudinal study across wildlife, livestock, and at-risk human populations to 
identify pathways for disease emergence completed  
 

Surveillance to Detect and Discover Zoonotic Viral Threats in Animals 
and People  
PREDICT coordinated with FAO in Kampala to initiate joint and concurrent 
zoonotic virus field sampling activities for wildlife and livestock populations 
and worked together to share surveillance plans and targeted sites and 
species. Initial discussions culminated in an in-country planning meeting held 
in Entebbe (March 23-24, 2016) to discuss FAO’s work plan for the year and 
to identify opportunities for synergy and functional partnerships among key 
national animal resources institutions and organizations. Partners made plans 
to align wildlife and human sampling (PREDICT) with domestic animal 
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sampling (FAO) and to align PREDICT human behavioral survey sites with 
FAO animal value chain analysis sites.	

PREDICT conducted site characterizations and sampled 80 dromedary 
camels along the animal value chain pathway in the Karamoja region (Moroto 
and Amudat districts) of northeastern Uganda. Some of the camels in Amudat 
district are imported from as far as Kenya and Somalia and transported to 
abattoirs in as far as Kampala. The team collected approximately 320 blood, 
oral, and rectal swabs and fecal specimens; specimens are undergoing 
testing at the Makerere University Walter Reed Project (MUWRP) laboratory 
for viral family testing. 

PREDICT opportunistically collected 420 samples from 10 ill or dead human-
habituated mountain gorillas in Bwindi Impenetrable National Park; samples 
are stored at the MUWRP project lab. 

As part of a global pilot effort to optimize qualitative research methods and 
improve quantitative data collections tools, PREDICT’s newly trained social 
sciences team completed human behavioral risk investigations in 
southwestern Uganda in and around the Bwindi Mgahinga Conservation area. 
The team conducted 15 days of in-depth ethnographic interviews with 48 
individuals, four focus group discussions, and observational work and 
transcribed interviews in preparation for data analysis. 	

In preparation for human surveillance activities, PREDICT submitted and 
obtained Institutional Review Board (IRB) approval from the Research Ethics 
Committee at Mbarara University for administering questionnaires and 
obtaining samples from people at clinics and in communities at planned 
surveillance sites along the land conversion for commercialization and wildlife 
value chain emergence pathways. PREDICT subsequently registered the 
approved IRB protocol with the Uganda National Council of Science & 
Technology and obtained final approval from the US IRB. In addition, 
PREDICT confirmed Bwindi Community Hospital (BCH, in Buhoma) as a 
primary site for hospital-based human surveillance and finalized plans for 
human surveillance, including drafting an implementation plan and addressing 
logistical details (particularly regarding sampling materials and staff time 
requirements). Human surveillance activities are scheduled to begin in 2016-
2017.   

Lab Strengthening Systems Action Package 
Milestones: Mapping of national laboratory capacity for animals; Diagnostic 
capacity established for most common (half of priority list), known IDSR diseases 
at national level;	Integration of veterinary and human health surveillance and 
report systems to promote One Health and information sharing  
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Laboratory Testing for Detection of Priority Diseases 
PREDICT continued to work with the Uganda Viral Research Institute (UVRI) 
and Makerere University Walter Reed Project (MUWRP), implementing 
partner labs to advance zoonotic viral detection capabilities and plans. 
PREDICT transferred updated viral family testing protocols the MUWRP lab, 
which is actively testing animal samples for viral families identified as zoonotic 
disease priorities in Uganda including: filo-, flavi-, influenza, rhabdo-, and 
bunyaviruses. 
 
This year, PREDICT prepared and submitted wildlife specimens to the 
MUWRP lab for viral testing including 87 marabou stork specimens and 204 
vervet monkey specimens collected previously (during PREDICT-1 and 
PREDICT-2 Y1), and 154 domesticated camel specimens. All samples will be 
tested for zoonotic viral families active at the MUWRP lab. 
 
PREDICT received the first batch of test results from viral family testing at 
MUWRP from 442 specimens collected from primates, marabou storks, and 
camels. Results are pending confirmation and interpretation, after which time 
they will be shared with government partners for review and approval for 
public release. 
 
PREDICT worked with MUWRP lab partners to optimize a system for data 
management and test result reporting to enable data tracking and sharing.  

 
Workforce Development Action Package 
Milestones: Animal and human health professionals provided in-service training 
in requisite One Health skills  
 

Strengthening the One Health Workforce 
PREDICT continued efforts to strengthen national capacity for wildlife 
surveillance by providing trainings for in-country staff in One Health skills and 
safe animal capture and sampling of rodents, bats, non-human primates, 
birds, and small carnivores. As well, PREDICT trained staff and volunteers on 
behavioral risk investigations to better understand behavioral drivers for 
potential zoonotic disease spillover into human communities. The team 
applied their training by conducting 48 ethnographic interviews and four focus 
groups.  
 
PREDICT hosted a One Health Fellow (a graduate student in the MS in 
International Infectious Disease Management program at the One Health 
Institute, Makerere University) for a three month intensive interdisciplinary 
training program in collaboration with the One Health Central and Eastern 
Africa (OHCEA). PREDICT staff participated in an OHCEA stakeholders’ 
engagement meeting (May 20, 2016) at the Makerere University College of 
Veterinary Science and Animal Biosecurity to discuss expectations, student 
outputs, mentorship, faculty supervision, and collaboration during field 
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attachment of the One Health Fellows with GHSA partners. This year, the 
fellow began working with PREDICT’s behavioral risk team to learn methods 
for analysis of qualitative data collected during ethnographic interviews and 
focus groups to draw insights for targeting surveillance activities and to 
identify possible risk mitigation opportunities. 

Training Summary 
A total of nine individuals, including five men and four women, have been 
trained in Uganda since the start of PREDICT-2 activities in 2014.  Six students 
and one governmental representative have received training from PREDICT. A 
number of individuals have completed trainings in more than one subject. 

Training Events by Topic* 

Topic 
Total 

Trainings 
# Trainings by 

Government Personnel 
# Trainings 
by Women 

# Trainings by 
PREDICT staff 

# Trainings 
by Students 

Avian Sampling 1 1 
Basic Laboratory Safety 1 1 
Bat Sampling 2 2 
Biosafety and PPE 6 1 2 4 
Bushmeat Sampling 1 1 
CITI Social Behavioral 1 1 
Emergency Preparedness 2 2 
Implementing Cold Chain for Safe 
Sample Transport 1 1 
Non-Human Primate Sampling 3 2 1 
Packing and Shipping Biological 
Samples 4 1 1 3 
Qualitative Research and Data 
Collection 5 1 3 2 2 
Rodent Sampling 2 2 
Safe Animal Capture and 
Sampling 6 1 2 4 
Safe Disposal of Carcasses and 
Infectious Waste 1 1 
Safe Sample Transport and 
Storage 1 1 
Small Carnivore Sampling 1 1 
Total 38 1 6 22 15 
*Some individuals were cross-trained in multiple topics. Individuals may be represented in
multiple rows per column and multiple columns. 
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Other Activities: 
• Published: Evans, TS, KVK Gilardi, P Barry, BJ Ssebide, JF Kinani, F

Nizeyimana, JB Noheri, DK Byarugaba, A Mudakikwa, MR Cranfield, JAK
Mazet, and CK Johnson. Detection of viruses using discarded plants from
wild mountain gorillas and golden monkeys. American Journal of
Primatology. Published 22 June 2016, DOI: 10.1002/ajp.22576. (See
Section 6 – Publications Summary for details).

• Submitted: Anthony SJ, K. Gilardi , T Goldstein, R Baric, B Ssebide, R
Mbabazi, I Navarete, D Byarugaba, M Cranfield, I Lipkin, and J Mazet.
Further evidence for bats as the evolutionary source of MERS
Coronavirus.
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SUPPORTING THE GLOBAL HEALTH SECURITY AGENDA 
IN DEMOCRATIC REPUBLIC OF CONGO 

Zoonotic Disease: Through the GHSA, the Democratic Republic of Congo 
(DRC) has the opportunity to build on previous achievements by working to 
strengthen interministerial coordination across animal and human health sectors 
for improved zoonotic disease surveillance. PREDICT is a member of the 
GHSA steering committee charged with supporting the development of the 
country’s GHSA Road Map. This year, PREDICT supported outbreak 
investigations/responses and conducted surveillance at high-risk human-
animal interfaces, collecting samples from 499 wild animals (70 bats, 41 
rodents, 388 non-human primates) and 24 livestock (16 small ruminants, seven 
ducks, and one pig) and began testing samples for known and emerging viral 
threats. In addition, the team launched behavioral risk investigations at 
markets along the bushmeat value chain and conducted 47 ethnographic 
interviews and a focus group with seven individuals. 

Lab Strengthening Systems: DRC’s national laboratory network has very 
advanced capabilities for rapid pathogen detection due in large part to exemplary 
facilities, such as the Institut National de Recherche Biomédicale (INRB), which 
is integrated into the national lab and surveillance systems, and whose 
capabilities has been tested repeatedly in recent years by multiple zoonotic 
disease outbreaks of public health concern (e.g. yellow fever and Ebola virus). 
This year, PREDICT worked with INRB, our implementing lab partner, to 
strengthen capability for rapid detection of a variety of potential disease threats 
including providing technical assistance during a yellow fever outbreak and 
viral detection support for multiple animal die-offs and a suspected human 
outbreak of unknown origin. The lab also served as a regional resource in 
Central Africa, testing samples from neighboring Republic of Congo and 

PREDICT 
overcomes 
logistical challenges 
to assist with an 
investigation into an 
unusual animal die-
off in Monkoto, 
DRC.  
Photo: Ipos Ngay, 
PREDICT/DRC 
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providing trainings for visiting technicians from the greater West and Central 
Africa regions. 
 
Workforce Development: A well-trained and equipped workforce is critical for 
health security and for emergency and disaster management and response. This 
year, PREDICT conducted a number of trainings in DRC, making critical 
contributions to strengthening the One Health workforce for improved global 
health security. To date, 89 individuals have received training in One Health 
skills in DRC including 68 government personnel and five students, part of 
tomorrow’s One Health workforce. 
 
Additional details and highlights from PREDICT’s 2015-2016 activities in DRC 
are provided below and linked to corresponding GHSA Action Packages. As a 
Phase 2 GHSA country, the Road Map for DRC with specific milestones has not 
been publicly released. 
 
Zoonotic Disease Action Package 

 
Surveillance to Detect and Discover Zoonotic Viral Threats in Animals 
and People  
PREDICT conducted scoping visits to refine surveillance plans at the 
following sites: Lukaya, N’Sele and Kinkole (Kinshasa), Inongo (Mai-Ndombe 
province), Gemena (Sud-Ubangi province), Rumangabo (North and South 
Kivu provinces), and Bukima (eastern DRC). Sites prioritized in Kinshasa 
were selected due to proximity to a bonobo sanctuary surrounded by several 
farms with cattle, goats, sheep, pigs, and poultry along the intensification of 
animal production and land change pathways of viral emergence. Inongo was 
selected because of significant wildlife hunting, butchering, and trade in 
markets and restaurants. Gemena was selected because of the presence of 
refugees from the Central African Republic and the resulting impact on the 
landscape, which may elevate risks of viral emergence from wildlife and 
promote the transborder bushmeat trade across Democratic Republic of 
Congo, Republic of Congo, and Central African Republic. Finally Rumangabo 
was selected due to the proximity to Virunga National Park (PNVi), the rich 
animal-human interface (evidenced by recent reports of baboons raiding park 
headquarters and biting people), and human movement in the area, as well 
as productive discussions with human health division partners in the 
Rumangabo, Rutshuru, and Rwanguba health sectors that manage health 
centres around PNVi. 
 
PREDICT supported an investigation into an animal die-off that began in 
January 2016 in the Monkoto health zone, Tshuapa province at the request of 
the DRC Secretary General of Agriculture, Fishery, and Livestock. The 
investigation team included the PREDICT field coordinator, staff from the 
Central Veterinary Laboratory of Kinshasa, and local staff from the Ministries 
of Agriculture, Health, and Environment. During the investigation, the team 
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collected samples from 24 animals, including dead sheep, live and dead 
goats, and sick ducks and pigs from affected villages (April 7-14, 2016) and 
transferred the samples for analysis at the Central Veterinary Laboratory of 
Kinshasa and at the project laboratory at INRB. Samples were also collected 
from freshly hunted animals at the Monkoto bushmeat market, including non-
human primates and rodents. All samples were tested for viral families and 
shipped to collaborative laboratories for further analysis. 
 
As part of continuing wildlife surveillance activities at high-risk human-animal 
interfaces, PREDICT collected a total of 551 samples from 49 bats and 40 
rodents (trapped around human dwellings) and 39 non-human primates 
(freshly hunted and sold in markets) in Inongo, Mai-Ndombe province in 
February and March 2016. During this trip, the team also continued to 
develop national wildlife capture and sampling capacity by providing training 
to the DRC Provincial Coordinator for Environment in safe animal capture and 
sampling techniques.  
 

 
	

In addition, PREDICT collected a total of 130 samples from 21 bats and one 
rodent in an area where local communities collect bat guano for fertilizer 
during sampling trips in July and September 2016 in Kimpese, Kongo-Central 
province. All samples were tested for priority viral families, including filo-, 
corona-, influenza, and paramyxoviruses. 
 
PREDICT provided technical expertise and played a key role in sampling 
endangered mountain gorillas in the Virunga Massif, assigning staff to assist 
with the field effort and providing essential supplies for collection of samples 
(approximately 300 fecal specimens) from night nests of human-habituated 
and non-habituated gorillas in Virunga National Park (PNVi). In addition, the 
team opportunistically collected samples from wild human-habituated eastern 
gorillas (n=5) in Virunga and Kahuzi-Biega National Parks and from captive 

Freshly hunted 
wild animals arrive 
for sale at the 
Inongo central 
Market, DRC. 
Photo: Ipos Ngay, 
PREDICT/DRC 
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primates (n=36) in sanctuaries that were exhibiting signs of illness or injury, 
as well as from a free-ranging baboon (n=1) in Rumangabo village. 
 
As part of a human behavioral study investigating risk of viral spillover 
associated with the wildlife value chain, PREDICT conducted 47 ethnographic 
interviews and one focus group with bushmeat hunters, transporters, sellers, 
suppliers, buyers, market administrators, and cleaners (22 interviews and the 
focus group in Inongo and 25 interviews in six Kinshasa bushmeat markets). 
The PREDICT team completed transcriptions and translations of all audio 
recordings from the interviews and focus group to facilitate data analysis, 
which is ongoing.  
	
To increase in-country capacity for data analysis and to enhance the quality 
of data collected for behavioral surveys, PREDICT/DRC staff were trained in 
June 2016 on analytical techniques for qualitative data collected through 
ethnographic interviews and focus group discussions. Analyzing behavioral 
qualitative data in DRC not only increases country capacity but will better 
enable PREDICT to identify important trends in human behaviors associated 
with viral spillover and spread for eventual risk mitigation. 

 
Multisectoral Coordination to Support Mechanisms for Zoonotic Disease 
Surveillance and Preparedness and Response for Zoonotic Disease 
Outbreaks 
• PREDICT, together with USAID, CDC, and various international agencies, 

provided technical assistance to efforts responding to the yellow fever 
outbreak, which was declared by the Ministry of Health on June 20, 2016. 
PREDICT facilitated laboratory diagnosis of samples from suspected 
cases of yellow fever and joint field investigation by teams from DRC 
government and CDC in sites where suspected cases had been reported. 
Additionally, PREDICT enabled nationwide vaccination campaigns that 
were conducted in Kinshasa and in six other provinces in August: Bas-
Uele, Kasai, Kongo Central, Kwango, Lualaba, and Tshuapa. PREDICT 
also helped procure a new mobile laboratory for INRB that will be 
deployed for follow-up surveillance in the Haut-Katanga Province at the 
border with Angola and that will also support disease surveillance, 
enhancing the country zoonotic disease and diagnostic capabilities. 

• PREDICT initiated discussions with the Ministry of Agriculture Direction of 
Animal Production and Health, the Central Veterinary Laboratory of 
Kinshasa, the Institut Congolais pour la Conservation de la Nature, the 
Kinshasa School of Public Health, and the Ministry of Health Direction of 
Disease Surveillance (4th Direction) to work towards development of a 
national multidisciplinary surveillance team for zoonoses. 

• PREDICT participated in a workshop for the development of a national 
plan of action for the fight against Nuclear, Radiological, Biological, and 
Chemical (NRBC) threats (October 1-2, 2015), which includes an 
integrated approach for capacity building in preventing, detecting, and 
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responding to NRBC threats. PREDICT was invited to support the 
development of this action plan, particularly in the area of biological 
threats, including strengthening biosecurity and biosafety in public health 
and veterinary laboratories. 

• PREDICT hosted the US CDC Division of Global Health Protection 
(DGHP) team at the project laboratory at INRB (December 1, 2015). The 
DGHP team was in DRC to engage in a series of discussions concerning 
the strengthening of public health systems and priority areas for capacity 
development, in full support of the International Health Regulations (IHR). 
US government staff at the Embassy, Ministry of Health subject-matter 
experts (SMEs), and in-country partners were also involved in these 
discussions.  

• PREDICT attended three meetings of the GHSA interagency working 
group (March 9 and 23, and April 6, 2016), organized to prepare the 
national road map. Meetings were hosted by USAID, the Korean Agency 
of International Cooperation (KOICA), and WHO and were also attended 
by CDC staff. This working group discussed a template for the country 
GHSA road map and shared each agency’s planned activities related to 
the GHSA action packages over the next five years. 

• PREDICT participated in a meeting (April 8, 2016) organized by the 
Ministry of Health, the Kinshasa School of Public Health, and the CDC 
with the objective to establish a national steering committee for the 
prevention, detection, and response to priority zoonotic diseases in DRC, 
a critical component of the GHSA. PREDICT is a member of this 
successfully-established steering committee. Others in attendance 
included the Institut Congolais pour la Conservation de la Nature; the 
Ministry of Agriculture, Fishery and Livestock (MoAFL); the Secretary 
General of Health; the Ministry of Health Director of Disease Surveillance 
and Director of the National Program for Monkeypox and Viral 
Hemorrhagic Fevers; WHO; USAID; CDC; the Central Veterinary 
Laboratory of Kinshasa; the MoAFL Director of Animal Surveillance; and 
the National Division of Hygiene and Sanitation.  

• Attended the GHSA Planning Workshop in Guinea (February 15-21, 2016) 
as part of continuing efforts to strengthen PREDICT’s networks in Central 
and West Africa. During this trip, PREDICT/DRC staff participated in 
laboratory visits and capacity assessments, provided expertise on 
implementing project activities in West Africa based on experience in the 
Central Africa region, and have since provided support for program 
implementation in Guinea.  

• PREDICT/DRC participated in USAID partners meeting in Goma 
(February and June 2016) and was designated by the North Kivu 
Provincial Division of Health as a standing invitee to its bi-weekly 
epidemio-surveillance meetings held in Goma. These meetings are where 
all human disease cases in the province are reported and discussed and 
provide opportunities to communicate updates on activities and plans for 
surveillance, including a specific meeting on Ebola virus surveillance and 
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planning for control should an outbreak occur. The Provincial Division of 
Health also discussed the availability of a QUICKNAVI-EBOLA kit for rapid 
detection of Ebola cases in humans (and potentially animals). PREDICT 
participated in a national consultation organized on August 23, 2016 in 
preparation for FAO EPT activities, aimed to increase zoonotic disease 
surveillance in-country and to encourage collaboration and coordination 
between EPT-2 partners and national stakeholders. PREDICT contributed 
to the proposed schedule of activities, as well as in site selection, sharing 
experience from past project activities in DRC and knowledge of zoonotic 
disease. Participants included the Ministry of Agriculture (Directorate of 
Animal Health and Production, Central Veterinary Laboratory), the Ministry 
of Public Health (National Institute for Biomedical Research, Directorate 
for the Fight against Disease), the Ministry of Environment (Congolese 
Institute for Nature Conservation), the DRC Veterinary Association, 
USAID, One Health Workforce, CDC, World Wildlife Fund, WHO, 
Kinshasa School of Public Health, and the National Pedagogy University.   

 
Lab Strengthening Systems Action Package 
 

Laboratory Testing for Detection of Priority Diseases 
PREDICT’s partner lab at the INRB continued to demonstrate advanced 
capacity for rapid testing and viral detection this year conducting zoonotic 
viral testing on both animal and human samples collected during project 
surveillance activities and in response to animal die-off events and suspected 
outbreaks of human disease. The INRB lab has current capacity to screen 
samples for coronaviruses, filoviruses, paramyxoviruses, influenza viruses, 
flaviviruses, orthobunyaviruses, hantaviruses, herpesviruses, adenoviruses, 
enteroviruses, polyomaviruses, simian foamy viruses, and 
encephalomyocarditis virus. In addition the lab continued to serve as a 
training and reference center for advancing viral detection capability 
throughout the West and Central Africa region.  
 
PREDICT attended a Regional GHSA Consultation Meeting focused on 
laboratory strengthening, organized by the African Society for Laboratory 
Medicine (ASLM) and the World Health Organization Regional Office for 
Africa (WHO-AFRO), in Freetown, Sierra Leone (October 15-16, 2015). The 
objectives of this meeting were to discuss approaches for the establishment 
of functional laboratory networks for early detection and responses to 
emerging disease threats in Africa, and to develop indicators for measuring 
progress in these laboratory networks. PREDICT provided a project overview 
and shared experiences, strengthening laboratory capacity for the detection 
of emerging zoonotic pathogens of pandemic potential. 
 
PREDICT met with the US CDC Senior Laboratory Advisor (November 27, 
2015) to discuss possible opportunities for collaboration with public health 
and veterinary laboratories located in Lumbumbashi, Kisangani, and Goma 
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and the possibility of a coordinated laboratory assessment at the INRB 
designed to survey facility infrastructure, personnel training, logistical support, 
and biosecurity and biosafety systems.  
 
The project lab at INRB received 488 samples including whole blood and oral 
and rectal swabs from 23 bats and 60 rodents collected by the 
PREDICT/Republic of Congo team in December; 177 oral and rectal swabs 
were prioritized for zoonotic viral testing with the remaining blood samples 
stored for future analysis.	
 
PREDICT optimized the protocol for cloning viral nucleic acids (products of 
amplification), an important technique to allow pathogen detection and 
characterization from samples with very little viral genetic material, and 
initiated cloning of plasmids for 33 samples collected during PREDICT-1 
activities (2009-2014).	
 
PREDICT tested seven samples from a chimpanzee that died on May 9, 
2016, in the Kahuzi-Biega National Park, South-Kivu province in Eastern DRC 
for orthobunya-, corona-, influenza-, paramyxo-, hanta-, and herpesviruses. 
Aliquots of blood samples from this animal were shipped to the Columbia 
University collaborative laboratory for further analyses. 
 
This year, PREDICT tested a total of 593 PREDICT-2 samples (308 collected 
in DRC and 285 collected by the PREDICT team in neighboring Republic of 
Congo). The samples collected in DRC originated from 98 bats, 42 rodents, 
seven non-human primates (bonobos), as well as seven goats from a die-off 
investigation, Samples were tested for corona-, paramyxo-, influenza-, filo-, 
flavi-, orthobunya-, hanta-, entero-, and herpesviruses. The samples collected 
in ROC were from 86 bats and 57 rodents and were tested for corona-, 
paramyxo-, influenza-, and filoviruses. 
 
Also this year as part of ongoing training, the project lab at INRB re-tested 
202 PREDICT-1 samples from 98 non-human primates, 33 rodents and five 
bats (129 collected in DRC and 73 from ROC). Samples were tested for 
adeno-, corona-, entero-, herpes-, polyoma-, and Simian Foamy Viruses. 
 
Following the death of five bonobo monkeys (Pan paniscus) showing signs of 
neurological disorder at the Lola Ya Bonobo Sanctuary in Kinshasa, the 
project lab tested samples from the bonobos with lab tests indicating the 
presence of viral genetic material in the animals’ central nervous systems. 
Arrangements for confirmatory testing were made with collaborating 
laboratories and in partnership with INRB, PREDICT made plans to provide 
technical support to the Sanctuary for an ecological investigation. 
 
PREDICT received samples (June 17, 2016) from two people admitted to a 
hospital in Kinshasa, who presented with symptoms suggestive of viral 
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infection after close contact with primates. Given a history of recent bonobo 
deaths in the region, their samples were sent to the INRB lab for detection of 
potential zoonotic pathogens. Tests for eight viral families were negative, and 
the results were shared with the hospital. 

 
PREDICT participated in a coordination meeting (June 22, 2016) with Japan 
International Cooperation Agency (JICA), USAID/DRC, WHO, INRB, and 
other Ministry of Public Health partners, including the University of California 
Los Angeles (UCLA) DRC research program. The meeting was organized by 
the INRB and held to discuss a JICA-supported opportunity for building a P3 
laboratory and a regional laboratory training center for Central Africa on the 
INRB campus. The meeting focused on how PREDICT, WHO, and other 
programs could contribute to the P3 development plan, along with 
opportunities for collaborations with JICA on One Health workforce 
development. 
 
PREDICT procured essential cold-chain equipment (a -80C freezer) for 
project headquarters in Eastern DRC (Goma), enabling for the first time the 
safe and effective storage of wildlife samples in this region of the country.  

 
Workforce Development Action Package 
 

Strengthening the One Health Workforce 
PREDICT DRC staff attended a meeting (May 20, 2016) organized by One 
Health for Central and Eastern Africa (OHCEA), a university network 
supported by EPT-2 and the One Health Workforce, to discuss the OHCEA 
annual work plan and coordination with in-country partners, including 
participation of OHCEA trainees in project field activities and sites where 
OHCEA will train provincial administrative teams in prevention and response 
to epidemics alongside PREDICT field surveillance activities.   
 
As part of continuing efforts to strengthen One Health networks and in-
country laboratory capacity, the PREDICT/DRC laboratory team trained 12 
molecular biology students from the University of Kinshasa in the cloning of 
plasmids, a laboratory technique that can maximize the chance of detecting 
pathogens from biological specimens with very low quantities of genetic 
material. 
 
PREDICT also conducted trainings for five project staff and government 
personnel (agriculture ministry) in the Eastern DRC region on updated project 
protocols covering PPE use, biosafety, basic laboratory and safety, animal 
capture and handling, animal sampling, cold chain management, emergency 
preparedness, and Safe Carcass Infectious Waste Disposal.	
 
PREDICT staff completed ethics trainings and training in the project’s human 
surveillance and sampling protocols in Kinshasa. As a result staff are now 
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prepared to launch human surveillance activities, including community-level 
sampling and behavioral risk investigations and syndromic surveillance in 
health clinics and hospitals. 
 
As part of efforts to strengthen capacity in the greater West and Central Africa 
region, PREDICT/DRC continued to support program implementation in Côte 
d’Ivoire by hosting a training session for the PREDICT/Cote d'Ivoire team 
(July 11- 22, 2016). After a week of training focused on program 
management, administration, and completion of project training modules, the 
second week of training was held in the field and laboratory and featured 
visits to Kimpese, Kongo Central, and Western DRC, all surveillance sites 
with a high-risk human-wildlife interface and where training was centered on 
the organization and implementation of field work, biosafety, and sampling of 
targeted animals. During the traning, the PREDICT/Cote d'Ivoire team helped 
collect 54 samples (oral and rectal swabs and blood) from eight bats and one 
rodent. Laboratory training was conducted on organization and workflow in 
the laboratory and the use of viral detection protocols and covered basic 
molecular biology techniques, such as conventional PCR and cloning.  
 
PREDICT participated in a training in biosecurity and biosafety risk 
management organized at INRB (September 23-25, 2016) and sponsored by 
the Kinshasa School of Public Health and the US CDC. This training focused 
on the concepts of biological risk management: risk assessment, risk 
mitigation and management performance, and the importance of good 
laboratory and clinical practices. Participants included biologists, medical 
doctors, veterinarians, nurses, laboratory technicians, as well as biosafety 
and quality assurance officers from the University Clinic of Kinshasa, INRB, 
Central Veterinary Laboratory, Kinshasa Nursing School, PREDICT/DRC 
staff, and the Provincial General Hospital of Kinshasa. 

 
Training Summary 
A total of 89 individuals, including 50 men and 39 women, have been trained in 
the Democratic Republic of the Congo since the start of PREDICT-2 activities in 
2014. Sixty-eight governmental personnel and five students have received 
training from PREDICT. A number of individuals completed trainings in more than 
one subject. 
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Training Events by Topic* 

*Some individuals were cross-trained in multiple topics. Individuals may be represented in 
multiple rows per column and multiple columns.  
 

Other Activities this Period: 
• For outreach, systems’ strengthening, and professional development, 

PREDICT staff participated in the 64th Annual Conference of the American 
Society of Tropical Medicine and Hygiene (ASTMH) held in Philadelphia, 
Pennsylvania (October 25-29, 2015), presenting two posters on 
PREDICT-1 success stories, including the inclusion of rural community 
members in the surveillance of zoonoses and the diagnosis and 

Topic 
Total 

Trainings 
# Trainings by 

Government Personnel 
# Trainings by 

Women 
# Trainings by 
PREDICT staff 

# Trainings by 
Students 

ACU 101 1     1   
Avian Sampling 4     4 1 
Basic Laboratory Safety 71 56 36 14 2 
Bat Sampling 7 3   4 1 
Biosafety and PPE 15 1 3 13 2 
Bushmeat Sampling 6 2   4 2 
CITI Biomedical Research 7     7 1 
CITI Social Behavioral 3     3 1 
Emergency Preparedness 14   3 13 2 
GIS and Spatial Analysis 1     1 1 
Implementing Cold Chain for 
Safe Sample Transport 5   1 5 1 
Lab Protocols and Diagnostics 10 5 4 5   
Non-Human Primate Sampling 6 1   5 2 
Other 15   2 15   
Outbreak Response 1     1   
Packing and Shipping 
Biological Samples 60 56 33 4 1 
Policies and Plans 9   3 9 1 
Qualitative Research and 
Data Collection 13 4 2 1 4 
Rodent Sampling 6 3   3 1 
Safe Animal Capture and 
Sampling 7 3   4 1 
Safe Disposal of Carcasses 
and Infectious Waste 3     3 1 
Safe Sample Transport and 
Storage 1     1 1 
Small Carnivore Sampling 3     3 1 
Totals 268 134 87 123 27 
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characterization of the Ebola virus responsible for the 2014 outbreak in 
DRC.  

• PREDICT country coordinators from DRC, Rwanda, and Nepal attended 
the 2016 Annual Consortium of Universities for Global Health (CUGH) 
conference in San Francisco, California (April 9-11, 2016). On a panel 
entitled “On the Front Lines of One Health” moderated by PREDICT’s 
Global Surveillance Lead. The country coordinators spoke about their 
efforts to implement One Health programs in real-life, on-the-ground 
scenarios. PREDICT’s DRC country coordinator spoke about the project’s 
involvement in the early detection and control of an Ebola outbreak in the 
Democratic Republic of Congo.  
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SUPPORTING THE GLOBAL HEALTH SECURITY AGENDA 
IN GHANA 

Zoonotic Disease: Through the GHSA, Ghana has the opportunity to build on 
previous achievements by working to strengthen multisectoral coordination 
across animal and human health sectors for improved zoonotic disease 
surveillance. This year, PREDICT worked with GHSA partners on the Ghana 
Joint External Evaluation (JEE) self-assessment and the GHSA 5-year 
Roadmap Zoonoses Action Package. Also this year, PREDICT developed the 
foundation for successful implementation of disease surveillance activities: 
securing permissions, engaging partners across animal and human health 
sectors, identifying surveillance sites, completing core trainings, and officially 
launching wildlife sampling activities during field-based training exercises 
by collecting samples from 89 animals. 

Mona monkeys and sheep forage on discarded corn husks near the Boabeng-Fiema Monkey 
Sanctuary, one of the sites identified by PREDICT/Ghana for surveillance activities as a key 
animal-human interface for viral spillover and spread. Photo: Terra Kelly/PREDICT 

Lab Strengthening Systems: Ghana’s national laboratory network has very 
advanced capabilities for rapid pathogen detection. This year, PREDICT 
formalized relationships with the Accra Veterinary Laboratory, Veterinary 
Services Directorate, at the Ministry of Food and Agriculture and the Noguchi 
Memorial Institute for Medical Research. These labs, both critical nodes in 
Ghana’s animal and human laboratory network, are well integrated with national 
surveillance systems and will serve as the centers for viral detection activities 
and training working to advance Ghana’s capabilities for detecting known and 
novel viral threats. 

86



Workforce Development: A well-trained and equipped workforce is critical for 
health security and for emergency and disaster management and response. This 
year, PREDICT trained three government health professionals in Ghana, laying 
the foundation for further contributions to strengthen the One Health workforce 
in-country. 

Additional details and highlights from PREDICT’s 2015-2016 activities in Ghana 
are provided below and linked to corresponding GHSA Action Packages. As a 
Phase 2 GHSA country, the Road Map for Ghana with specific milestones has 
not been publicly released. 

Zoonotic Disease Action Package 

Surveillance to Detect and Discover Zoonotic Viral Threats in Animals 
and People  
In collaboration with EPT-2 stakeholders, PREDICT prioritized locations for 
surveillance activities at sites in the northern, middle, and southern zones of 
the country based on key criteria, including disease emergence pathways, 
high-risk disease transmission interfaces, and reports of undiagnosed human 
illness.  

PREDICT conducted reconnaissance visits to sites prioritized by stakeholders 
for surveillance activities. The team traveled to locations in the Northern, 
Brong-Ahafo and Central regions to assess human-animal interactions within 
markets serving as important wildlife and livestock trade centers (with cross-
border movements of animals and people) and at sacred sites where local 
community members and tourists have close interactions with bats and non-
human primates. 

Monkeys scavenge on food in cooking areas in the villages. The monkeys have close contact 
with people as well as sheep, pigs, and chickens in and around the surrounding communities. 
Tourists visiting the sanctuary also closely interact with the monkeys.  
Photo: Terra Kelly/PREDICT 
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PREDICT secured permissions and agreements to conduct project activities 
including: a Memorandum of Understanding with the Wildlife Division of the 
Forestry Commission in the Ministry of Land and Natural Resources; a wildlife 
research permit from the Wildlife Division; Institutional Review Board protocol 
with Noguchi Memorial Institute for Medical Research; a letter of collaboration 
from Ghana Health Service to conduct human sampling and behavioral risk 
research; and Institutional Animal Care and Use Committee protocol to 
conduct wildlife sampling with Noguchi Memorial Institute for Medical 
Research. 

In addition, to prepare for wildlife surveillance activities, PREDICT completed 
inventory surveys and ordered supplies to equip partners at the Veterinary 
Services Department and Wildlife Division for non-invasive field sampling of 
bats, rodents, and non-human primates.  

Following receipt of permissions and supplies, PREDICT/Ghana officially 
launched wildlife surveillance activities during training exercises (see 
Workforce Development for details below) collecting samples from 89 animals 
including 69 non-human primates, 15 rodents, and five bats.  All samples 
were stored in cold chain to await viral family testing at the Accra Veterinary 
Laboratory, the project collaborating lab. 

Multisectoral Coordination to Support Mechanisms for Zoonotic Disease 
Surveillance and Preparedness and Response for Zoonotic Disease 
Outbreaks 
• PREDICT appointed a country coordinator and facilitated official

introductions to the national partner network. The country coordinator was
formally engaged in the project, including completion of training and
receipt of the global certifications required to conduct project human
subjects research.

• PREDICT worked with Ghana Health Service (Ministry of Health) and
other partners on the Ghana Joint External Evaluation (JEE) self-
assessment and the GHSA 5-year Roadmap for the Zoonoses Action
Package to aid with the assessment of Ghana’s current capacity to
prevent, detect, and rapidly respond to public health threats.

• PREDICT engaged in-country and EPT-2 partners and initiated
implementation of activities by conducting a multi-sectoral stakeholder
group meeting (January, 2016) with representatives from the Ministry of
Food and Agriculture; Ministry of Land and National Resources; Ministry of
Health (Ghana Health Service, National Public Health Reference
Laboratory, and Emergency Operations Center); Noguchi Memorial
Institute for Medical Research; USAID; FAO; CDC; NAMRU-3; Ministry of
the Interior (National Disaster Management Organization); WHO; and
Partnership for Health Care Improvement, to work together to prioritize
locations for project surveillance activities and evaluate plans and
coordination details for program implementation.
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• PREDICT joined partners for the EPT-2 Implementation Planning
Workshop in Accra (September 8-9, 2016) to share the achievements
from the past year, introduce and seek input from partners through
breakout sessions on priorities and plans for upcoming zoonotic disease
and laboratory activities, and discuss how the EPT-2 program can support
the institutionalization of One Health in Ghana. Participants included
representatives from the Ministry of Health; Veterinary Services
Directorate of the Ministry of Food and Agriculture; Wildlife Division of the
Ministry of Land and Natural Resources; FAO; US CDC; WHO; Noguchi
Memorial Institute for Medical Research, University of Ghana; Ghana
Armed Forces; National Disaster Management Organization; Japan
International Cooperation Agency; and the Norwegian Institute of Public
Health. The workshop included a presentation by Noguchi Memorial
Institute for Medical Research (PREDICT's planned implementing partner
for human surveillance) on One Health and a framework for
operationalizing the approach in Ghana followed by a panel discussion on
One Health in Ghana. Representatives from the Ministry of Health,
Veterinary Services Directorate (PREDICT’s current animal laboratory
partner), and the Wildlife Division (the project's partner for wildlife
surveillance) participated in the panel, sharing their vision for One Health
operationalization in Ghana and how EPT-2 program can contribute to this
vision. They also discussed with partners their recommendations for
coordination and the way forward for institutionalizing One Health in
Ghana.

• PREDICT continued discussions with FAO’s EPT-2 regional
representative and FAO’s national coordinator for Ghana to discuss joint
coordination of surveillance activities and learn more about FAO’s priority
sampling locations and plans for sample testing and data collection in
Ghana.

Lab Strengthening Systems Action Package 

Laboratory Testing for Detection of Priority Diseases 
PREDICT engaged partner laboratories at the Accra Veterinary Laboratory, 
Veterinary Services Directorate, at the Ministry of Food and Agriculture  
(animal lab and part of the national lab system) and the Noguchi Memorial 
Institute for Medical Research (human lab well networked with the public 
health and national surveillance systems).  Points of contact were identified 
and initial steps were taken to develop plans for capacity assessments and 
trainings.  

PREDICT/Ghana’s lead animal laboratory coordinator and country 
coordinator completed training on project standard operating procedures and 
practices for laboratory work including basic laboratory safety, emergency 
preparedness, and safe waste disposal in preparation for diagnostic testing 
activities. 
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Workforce Development Action Package 

Strengthening the One Health Workforce 
Completed trainings for project staff on PREDICT protocols covering PPE 
use, biosafety, animal capture and handling, cold chain management, 
emergency preparedness, outbreak preparedness, and waste management. 

As part of project efforts to further strengthen One Health networks and 
enhance zoonotic disease workforce skills in the greater Africa region, 
PREDICT/Tanzania’s country coordinator accompanied a member of the 
global team to conduct a week-long in-service training exercise with 
PREDICT Ghana’s Wildlife Division of the Forestry Commission (Ministry of 
Land and Natural Resources) and Veterinary Services Directorate (Ministry of 
Food and Agriculture) team members. The training (October 1-9, 2016) was 
conducted at project surveillance sites selected as high-risk animal-human 
interfaces near Techiman and covered One Health-related field skills for 
conducting surveillance activities including biosafety and use of personal 
protective equipment (PPE); safe capture and sampling of bats and rodents; 
non-invasive sampling of non-human primates; safe transport of and 
maintaining cold chain for biological specimens; and surveillance data entry 
and management. During the training, the team gained hands-on experience 
and collected samples from 69 non-human primates, 15 rodents, and five 
bats. Samples were frozen and stored and will be used in upcoming viral 
detection trainings with project labs.   

Training Summary 
A total of three individuals, all men, have been trained in Ghana since the start 
of PREDICT-2 activities in 2014.  All three are governmental personnel. All 
individuals completed trainings in more than one subject. 

PREDICT/Tanzania 
country coordinator, 
Dr. Zikankuba Sijali, 
shares his expertise 
on rodent trapping 
with members of the 
PREDICT/Ghana 
team.  
Photo: Terra 
Kelly/PREDICT 
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Training Events by Topic* 

Topic 
Total 

Trainings 
# Trainings by 

Government Personnel 
# Trainings 
by Women 

# Trainings by 
PREDICT staff 

# Trainings 
by Students 

Avian Sampling 3 3 3 
Basic Laboratory Safety 3 3 3 
Bat Sampling 2 2 2 
Biosafety and PPE 3 3 3 
Bushmeat Sampling 2 2 2 
CITI Biomedical Research 1 1 1 
CITI Social Behavioral 1 1 1 
Emergency Preparedness 3 3 3 
Implementing Cold Chain for 
Safe Sample Transport 3 3 3 
Information Management 2 2 2 
Non-Human Primate Sampling 2 2 2 
Packing and Shipping 
Biological Samples 3 3 3 
Policies and Plans 2 2 2 
Qualitative Research and 
Data Collection 1 1 1 
Rodent Sampling 2 2 2 
Safe Animal Capture and 
Sampling 2 2 2 
Safe Disposal of Carcasses 
and Infectious Waste 3 3 3 
Small Carnivore Sampling 2 2 2 
Total 40 40 0 40 0 
*All individuals were cross-trained in multiple topics and are represented in multiple rows per
column and across multiple columns. 

Other Activities: 
• PREDICT finalized subagreements with the Veterinary Services

Directorate of the Ministry of Food and Agriculture and the Wildlife Division 
of the Forestry Commission, Ministry of Land and Natural Resources as 
the implementing partners for wildlife disease surveillance and diagnostic 
activities in Ghana. PREDICT has formally engaged Noguchi Memorial 
Institute for Medical Research at the University of Ghana as the 
implementing partner for human disease surveillance and diagnostic 
activities in Ghana and is coordinating with FAO on joint surveillance 
activities in-country.  
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• Delivered an invited presentation on PREDICT for a One Health session
at the Rabies in West Africa Conference in Accra hosted by the Rabies in
West Africa Ghana Chapter, Ghana Ministry of Food and Agriculture and
Ministry of Health among others and attended by global experts who
convened to discuss surveillance capacity building and One Health
approaches.
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SUPPORTING THE GLOBAL HEALTH SECURITY AGENDA 
IN RWANDA 

Zoonotic Disease: Through the GHSA, Rwanda has the opportunity to build on 
previous achievements by working to strengthen interministerial coordination 
across animal and human health sectors for improved zoonotic disease 
surveillance. PREDICT is a member of the Rwanda One Health Steering 
Committee (ROHSC), an integral catalyst organizing the technical working 
group for developing the national GHSA Road Map along with thematic 
areas and milestones. This year, PREDICT conducted surveillance at high-
risk human-animal interfaces, collecting samples from 471 wild animals 
(366 bats, 38 rodents, 205 non-human primates) and began testing samples 
for known and emerging viral threats. In addition, PREDICT supported an 
investigation into a die-off of fruit bats at an urban human-animal interface in 
Kigali, collecting samples and providing technical assistance through the 
project’s global network of specialists and reference labs (investigation ongoing). 

The PREDICT/Rwanda team examines an emaciated bat during an investigation into a bat 
die-off of an urban fruit bat colony in Kigali (left). A live but weakened fruit bat (right) hangs on 
a wall at the site where the die-off occurred. Photos: PREDICT/Rwanda. 

Lab Strengthening Systems: Rwanda’s national laboratory network has 
advanced capabilities for pathogen detection and has taken steps to integrate 
animal and human laboratories. This year, PREDICT continued to work with the 
national laboratory system through the project lab at the Rwanda Agriculture 
Board’s Wildlife Virology Laboratory and established a Memorandum of 
Understanding to engage the Ministry of Health’s Rwanda Biomedical 
Center/National Reference Laboratory as a core project lab for viral detection 
activities. These partnerships formalize PREDICT’s One Health Laboratory 
network in-country and establish training centers across animal and 
human health sectors for the advancement of national capacity for the 
detection of known and novel viral threats. 

Workforce Development: A well-trained and equipped workforce is critical for 
health security and for emergency and disaster management and response. This 
year, PREDICT conducted a number of trainings in Rwanda, making critical 
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contributions to strengthening the One Health workforce for improved global 
health security. To date, 11 individuals have received training in One Health 
skills in Rwanda, expanding the country’s One Health workforce. 

Additional details and highlights from PREDICT’s 2015-2016 activities in Rwanda 
are provided below and linked to corresponding GHSA Action Packages. As a 
Phase 2 GHSA country, the Road Map for Rwanda with specific milestones has 
not been publicly released. 

Zoonotic Disease Action Package 

Surveillance to Detect and Discover Zoonotic Viral Threats in Animals 
and People 	
This year PREDICT collected 1,038 samples from 366 bats in human 
dwellings and at ecotourism interfaces; 114 samples from 67 non-human 
primates at crop raiding and ecotourism interfaces; and 143 specimens from 
38 rodents in human dwellings, all at the land conversion for 
commercialization emergence pathway around Nyungwe National Park, 
Volcanoes National Park and Kigali.  

In addition, PREDICT investigated a bat die off in Kigali and collected 101 
specimens from 18 dead and dying bats. The project lab processed samples 
and prepared them for shipment to the project reference lab for confirmatory 
testing and sequencing. Preliminary histopathological examinations were 
performed in September 2016, and results were shared with the Rwanda 
Development Board/Department of Tourism and Conservation. 

In addition to aforementioned primate sampling, PREDICT played a key role 
in censusing endangered mountain gorillas in the Virunga Massif, assigning 
staff to assist with the first-phase field effort and providing essential supplies 
for collection of samples (approximately 138 fecal specimens) from night 
nests of human-habituated and non-habituated gorillas in Volcanoes National 
Park. The majority of wild mountain gorillas in the Virungas are human-
habituated to facilitate a multimillion-dollar ecotourism trade that brings 
thousands of people from around the world into close proximity with the 
gorillas every day, creating significant risk for bidirectional human-primate 
pathogen transmission. The census occurs every 5-10 years and presents a 
unique opportunity to non-invasively obtain samples from all gorillas, which 
can be screened for potentially zoonotic viruses adding to our understanding 
of the dynamics of viral spillover and spread at this critical human-animal 
interface.	

PREDICT obtained approval from the Rwanda Ethics Board and globally from 
the UC Davis Institutional Review Board (certified by the US Department of 
Health and Human Services) for human surveillance activities (planned to 
begin in 2017). In preparation for the launch of human surveillance in 
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Rwanda, PREDICT hired a human surveillance technician, who completed 
trainings in human sampling work and initiated coordination of human 
surveillance activities in selected sites around the country with hospitals and 
health centers. 

Multisectoral Coordination to Support Mechanisms for Zoonotic Disease 
Surveillance and Preparedness and Response for Zoonotic Disease 
Outbreaks 
• Participated in multiple meetings of the interministerial Rwanda One

Health Steering Committee (ROHSC) to evaluate the current status of
One Health implementation in Rwanda, including challenges,
opportunities, and ideas about future programmatic directions, and to
update and review potential partners on the ROHSC’s collaborative
approach.

• With the ROHSC, PREDICT updated USAID/Rwanda on One Health
activities and discussed plans for the national launch of the Global Health
Security Agenda.

• PREDICT participated in the One Health Workforce One Health
demonstration site (around Akagera National Park) results discussion and
partners briefing with the University of Rwanda Schools of Public Health,
Veterinary Medicine, Environmental Health, Human Medicine, and Nursing
(October 4, 2015)

• The PREDICT country coordinator participated in a yellow fever technical
planning meeting with the ROHSC (March 22, 2016) to discuss the current
resurgence of yellow fever cases in east-central Africa and the preventive
measures that can be put into place to minimize the spread of the disease
into Rwanda. Also discussed were ways in which Rwanda could
strengthen its surveillance system and laboratory diagnostic abilities
through the ROHSC framework to prepare for the potential spread of other
vector borne diseases that occur in neighboring nations (e.g., West Nile,
dengue, chikungunya, and Zika viruses).

• PREDICT participated with EPT-2 partners in GHSA planning meetings
with the ROHSC members on April 15, 2016, which established a
Technical Working Group on developing a GHSA roadmap and on August
24-25, 2016 to harmonize EPT-2 partners and ROHSC strategic plans
with GHSA thematic areas and milestones.

Lab Strengthening Systems Action Package 

Laboratory Testing for Detection of Priority Diseases 
PREDICT signed a Memorandum of Understanding with the Ministry of 
Health’s Rwanda Biomedical Center (RBC) National Reference Laboratory for 
viral family PCR testing of both wildlife and human biological samples 
collected during triangulated field surveillance efforts; this advanced regional 
One Health capacity by enabling for the first time in-country capabilities for 
detection of emerging viral threats from wildlife in Rwanda.  
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PREDICT has been working with the Rwanda Agricultural Board’s Wildlife 
Virology Laboratory, which combined with a partnership with RBC’s National 
Reference Lab constitutes a One Health national lab network with current 
capacity to screen samples for corona-, filo-, influenza-, and paramyxoviruses. 
In addition the lab network will serve as a critical training and reference center 
for advancing viral detection capability in-country.  

This year, PREDICT processed 26 fecal samples collected from 
chimpanzees, 13 fecal samples collected from mountain gorillas, 85 rectal 
swab samples from bats, and five rectal swab samples rodents at the RAB’s 
Wildlife Virology Laboratory and submitted extracted samples for testing using 
viral family testing protocols. The team also prepared cDNA and PCR 
products for shipment to the global reference lab for confirmatory sequencing 
(results are expected in 2016-2017).  

PREDICT continued to reinforce laboratory training conducted in 2014-2015 
with ongoing consultations and mentorship from our global laboratory and 
viral detection team helping improve lab management and advance 
capabilities for wildlife sample processing and viral detection. 

Workforce Development Action Package 

Strengthening the One Health Workforce 
PREDICT continued efforts to strengthen national capacity for wildlife 
surveillance by providing trainings for in-country staff in One Health skills and 
safe animal capture and sampling of rodents, bats, non-human primates, 
birds, and small carnivores. Following trainings, the team engaged in wildlife 
surveillance activities, collecting samples from bats, rodents, and non-human 
primates at high-risk interfaces for animal-human contact and zoonotic 
disease transmission in the areas around Volcanoes and Nyungwe National 
Parks. As well, trainees initiated laboratory testing of specimens for four 
priority viral families.    

Training Summary 
A total of 11 individuals, including eight men and three women, have been 
trained in Rwanda since the start of PREDICT-2 activities in 2014. Two of these 
individuals are students. Some individuals completed trainings in more than one 
subject. 
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Training Events by Topic* 

Topic 
Total 

Trainings 

# Trainings by 
Government 

Personnel 
# Trainings 
by Women 

# Trainings 
by PREDICT 

staff 
# Trainings 

by Students 
Avian Sampling 1 1 
Basic Laboratory Safety 3 3 
Bat Sampling 1 1 
Biosafety and PPE 3 3 
Bushmeat Sampling 1 1 
Emergency Preparedness 3 3 
GIS and Spatial Analysis 1 1 
Implementing Cold Chain for 
Safe Sample Transport 1 1 
Non-Human Primate Sampling 1 1 
Packing and Shipping 
Biological Samples 1 1 
Policies and Plans 2 2 
Qualitative Research and Data 
Collection 
Rodent Sampling 1 1 
Safe Animal Capture and 
Sampling 1 1 
Safe Disposal of Carcasses 
and Infectious Waste 1 1 
Small Carnivore Sampling 1 1 
Total 25 0 1 23 2 
*Some individuals were cross-trained in multiple topics. Individuals may be represented in
multiple rows per column and multiple columns. 

Other Activities: 
• Published Evans, TS, KVK Gilardi, P Barry, BJ Ssebide, JF Kinani, F

Nizeyimana, JB Noheri, DK Byarugaba, A Mudakikwa, MR Cranfield, JAK 
Mazet, and CK Johnson. Detection of viruses using discarded plants from 
wild mountain gorillas and golden monkeys. American Journal of 
Primatology. Published 22 June 2016, DOI: 10.1002/ajp.22576. 

• Submitted: Evans, TS, LJ Lowenstine, KV Gilardi, PA Barray, BJ Ssebide,
JF Kinani, F Nizeyimana, JB Noheri, MR Cranfield, A Mudakikwa, T 
Goldstein, JAK Mazet, and CK Johnson. Mountain gorilla 
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SUPPORTING THE GLOBAL HEALTH SECURITY AGENDA 
IN BANGLADESH 

Zoonotic Disease: While training and providing proof-of-concept for One Health 
application to successful zoonotic disease management, PREDICT targeted high-
risk interfaces for zoonotic disease transmission and spread and worked to enhance 
Bangladesh’s surveillance system by integrating sampling of wildlife and livestock 
(with FAO support) with behavioral risk investigations among at-risk human 
communities. This year, PREDICT supported the Government of Bangladesh 
(GoB) in responding to two outbreak investigations and worked with GoB 
partners to investigate the risk of MERS-Coronavirus along the camel value 
chain. Also this year, PREDICT collected samples from 5,519 animals (5,291 
samples from wildlife and 228 samples from livestock) at high-risk human-animal 
interfaces for zoonotic disease transmission and began testing samples for known 
and emerging viral threats. PREDICT also conducted behavioral risk 
investigations completing 78 ethnographic interviews and three focus groups 
with insights from interviews identifying a bat hunting and consumption interface as 
particularly high-risk for viral spillover and spread. 

Lab Strengthening Systems: PREDICT is working to directly strengthen capacity 
for detection of priority zoonotic disease threats in animal and human laboratories 
and to contribute to operationalization of a One Health laboratory network in 
Bangladesh by fostering communication and coordination between human and 
animal partner laboratory facilities and ministries. This year, PREDICT worked with 
icddr,b and the Institute of Epidemiology, Disease Control, and Research 
(IEDCR), our implementing lab partners, to identify opportunities for capacity 
strengthening to enable more rapid detection of both known and novel zoonotic 
disease threats. 

Workforce Development: A well-trained and equipped workforce is critical for 
health security and for emergency and disaster management and response. 
PREDICT investments are making an impact on Bangladesh’s One Health workforce 
though the provision of in-service training to health professionals in the human and 

A PREDICT/Bangladesh 
field investigator 
carefully removes a crow 
from a mist net for 
sampling (a safe method 
for capturing birds) as 
part of a One Health 
investigation into a 
suspected H5 influenza 
outbreak.  
Photo: 
PREDICT/Bangladesh  
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animal health sectors from the district to national levels. This year, PREDICT 
conducted a number of trainings in Bangladesh, including a seven-day field-based 
training for GoB forestry officials and veterinarians in wildlife disease 
surveillance, making critical contributions to strengthening the One Health 
workforce for improved global health security. To date, 100 individuals have 
received training in One Health skills in Bangladesh including 23 government 
personnel and 76 students, part of tomorrow’s One Health workforce. 

Additional details and highlights from PREDICT’s 2015-2016 activities in Bangladesh 
are provided below and linked to corresponding GHSA Road Map Action Packages 
and milestones. 

Zoonotic Disease Action Package 
Milestones: Assist Bangladesh partners during outbreaks; Map high-risk 
human/animal interfaces (i.e. “value chains,” land use change, etc.); Detect and 
discover prioritized viral families in Bangladesh through partners; Standardize 
approach to study human behavioral risk; High-risk “nodes” for spillover of zoonotic 
threat and the behaviors and practices that enable spillover identified 

Surveillance for Priority Zoonotic Diseases and Pathogens 
PREDICT supported the Government of Bangladesh (GoB) by participating in a 
One Health investigation (February 16-24, 2016) of a suspected H5 influenza 
outbreak in crows. PREDICT sampled crows and other wild birds in Rajshahi and 
Natore Districts to better understand which, if any, influenza viruses were in 
circulation, to identify potential transmission pathways and sources of domestic 
bird infection, and to help elucidate the risk of disease spillover into people. 
Analysis of results is underway. The GoB Outbreak Team also conducted a 
comprehensive follow-up investigation that included sampling domestic birds at a 
live bird market and human surveillance. Samples from wild birds are being 
tested at the Bangladesh Livestock Research Institute (BLRI) under the Ministry 
of Livestock and Fisheries, using specific PREDICT Influenza protocols.  

Also upon GoB request, PREDICT participated in a suspected Leptospira 
outbreak in people in Shibpur Upazilla of Narsingdi, Bangladesh (December 14-
23, 2015). Using a One Health approach to investigate epidemiological links 
between animal and human infection, the team collected 200 biological samples 
from rodents, 20 biological samples from domestic animals and 18 water samples 
at different human-animal interfaces. Additionally, PREDICT’s behavioral science 
team conducted an observational study of people at the same sites to evaluate 
behaviors and practices that could be associated with disease transmission and 
to identify potential risk mitigation strategies. 

In collaboration with GoB partners, PREDICT collected biological samples from 
dromedary camels from an urban farm and market for viral screening (serology 
and PCR for MERS Coronavirus) and viral family testing targeting coronaviruses 
along with other priority viral families of public health concern. This activity is 
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helping to increase our understanding of urban livestock markets as a high-risk 
interface for zoonotic disease evolution and transmission. 

This year as part of planned surveillance activities, PREDICT collected a total of 
9,170 biological samples from rhesus macaques at sites where people and 
macaques are in close contact; 5,830 samples were collected during the winter 
season (January to April 2016) and 3,340 during the summer season (July to 
August 2016).  

Also this year, PREDICT collected a total of 2,864 biological samples from 282 
small bats, 920 biological samples from 90 dromedary camels, and 2,279 
biological samples from 214 rodents. These samples were collected from animals 
in and around households, animal production facilities, and agricultural fields as 
part of efforts to assess how viral diversity in key wildlife species and the risk of 
zoonotic disease emergence change through time and space in human-altered 
landscapes. 

PREDICT’s behavioral sciences team completed a total of 73 ethnographic 
interviews and three focus group discussions to understand hunting practices and 

Goats and macaques share feed 
provided by a local community 
member, a type of contact that 
may lead to disease spillover 
and that PREDICT is evaluating 
through human, livestock, and 
wildlife focused surveillance 
activities.  
Photo: PREDICT/Bangladesh 

PREDICT collects 
biological specimens 

from camels at a 
seasonal livestock 

market in Dhaka. 
Photo: 

PREDICT/Bangladesh 
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the wildlife value chain within local communities and the risk of disease spillover. 
The team also transcribed and translated the ethnographic interviews in 
preparation for analysis and conducted preliminary reviews of data for insight into 
risks for viral transmission. As a proof of concept for PREDICT’s strategic use of 
behavioral investigations to characterize risks for viral spillover, amplification, and 
spread at the country level, insights from these ethnographic interviews were 
used to identify communities in Faridpur, Rajbari, Magura, Madaripur, Shariatpur, 
and Jessore – districts that hunt and consume bats. Some members of these 
communities consume bats year-round, with highest demand in the winter 
season (December to April). This behavior may create opportunities for spillover 
of bat-borne zoonotic viruses, such as Nipah virus, and as a result, surveillance 
and monitoring for viral transmission has been proposed for a subset of these 
communities to further investigate these risks.   

PREDICT/Bangladesh conducted an anthropological investigation to observe 
hunting behavior and assess the wildlife value chain in ‘Shardar Communities’ of 
Faridpur District. Above, a woman is skinning a bat for consumption; children 
playing with dead bats that hunters collected; and a hunter killing a bat without any 
protection against exposure to bodily fluids that may contain Nipah virus or other 
pathogens.  

101



To prepare for a community-based surveillance pilot project to help track zoonotic 
disease transmission at the community level, PREDICT mapped community 
health providers in Charmuguria (Madaripur) and Sadar Upazilla (June 2016). A 
total of 48 community medical practitioners, pharmacies, and traditional healers 
were identified through the mapping.  

To help better understand and identify zoonotic disease transmission risks in the 
transboundary animal value chain (with India). PREDICT and FAO also mapped 
areas and visited animal markets in Bangladesh’s seven northwestern and 
southwestern border districts. Team anthropologists observed human, domestic 
animal, and wildlife interactions at the markets, conducted key informant 
interviews, and recorded market GPS locations.  

PREDICT and FAO partners conduct a rapid assessment of livestock markets. Livestock markets are 
part of the transboundary value chain in districts of Bangladesh that border India.  
Photos: PREDICT/Bangladesh 

Zoonotic Disease Action Package 
Milestones: Develop and operationalize shared vision among national leadership 
and key stakeholders of importance of multi-sectoral coordination mechanism for 
zoonotic disease prevention 

Multisectoral Coordination to Support Mechanisms for Responding to 
Zoonotic Diseases 
• PREDICT joined in and provided technical expertise during a consultative

GHSA workshop organized by IEDCR and the US CDC (March 10, 2016) to 
collaboratively evaluate the Joint External Evaluation Tool - International 
Health Regulations (IHR-JEE; 2005), a tool designed to assist countries in 
assessing their readiness to face public health security threats.  

• PREDICT continued to coordinate with all GHSA and USAID EPT-2 partners,
attending meetings organized by USAID/Bangladesh and providing updates to
US CDC, FHI 360, Save the Children, FAO, P&R, and other conservation-
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and health-oriented groups to discuss synergies and identify opportunities for 
collaboration and to ensure there is no duplication of effort and that the 
programs are complimentary 

• PREDICT contributed expertise to a consultative GHSA workshop at IEDCR
(May 8-10, 2016) organized with the US CDC and designed to evaluate the
GHSA under the Prevent, Detect, and Respond Activity, including the 19
Action Packages undertaken in Bangladesh.

• PREDICT also contributed to a GoB-FAO Technical Planning Workshop to
develop activities necessary to implement the GHSA program in-country and
met with FAO to discuss the work plans and FAO engagement with other
EPT-2 partners.

• PREDICT contributed technical expertise to the consultative workshop
“Operational Aspects of One Health Institutionalization in Bangladesh,” which
was organized by IEDCR and P&R. Partners included WHO, US CDC, GoB
FD, DLS, DoH, BLRI, USAID Mission, FAO, IEDCR, P&R, and icddr,b.

• PREDICT’s experienced One Health professionals provided expertise to an
extended meeting of the “National Coordination Committee of One Health
Bangladesh” hosted by IEDCR (August 18, 2016). The purpose of the
meeting was to advance the development of inter-ministerial meetings and the
One Health coordination of ministries, pursue the establishment of a One
Health Secretariat, discuss the Annual One Health Conference, and review
ongoing One Health activities in Bangladesh.

• PREDICT participated in a Collaborative Workshop for Anthrax Prevention in
Bangladesh organized by the Institute for Epidemiology, Disease Control and
Research (IEDCR) and the Department of Livestock Services (DLS).

• PREDICT contributed to a workshop on the Assessment of Animal Health
Surveillance and Information Systems in Bangladesh organized by FAO and
the DLS.

• The PREDICT team engaged in a stakeholder workshop on zoonoses control
and behavioral adaptations in poultry trading and farming systems in
Bangladesh organized by Chittagong Veterinary and Animal Sciences
University (CVASU), IEDCR, and the Royal Veterinary College, London.

• Team members also contributed to a Consultative Workshop to revise the
National Action Plan for the National Influenza Center (NIC), Bangladesh.

• PREDICT met with the new Conservator of Forest in the Wildlife and Nature
Conservation Circle of the Bangladesh Forest Department (FD) in February
2016 to brief the Conservator on project activities and progress.

• Team members engaged scientists from BLRI (March 2016) to discuss
collaboration on the testing of domestic animal samples collected under EPT-
2 and to improve capacity development.

• PREDICT participated in the “Guidelines for Integrating Geographic
Information Systems (GIS) in M&E Workshop” at the American Club, Dhaka
(February 29, 2016) organized by USAID/India with partners from WHO,
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World Food Programme, FAO, and Development Alternatives Incorporated 
(DAI), as well as several health and conservation organizations. 

• PREDICT joined a consultative expert members’ meeting organized by the
Bangladesh Forest Department on the functioning and biosafety level of 
Bangladesh’s wildlife forensic laboratory. 

• The Bangladesh team engaged in an array of stakeholders’ workshops and
events this period, beginning with the Annual Scientific Conference of 
Chittagong Veterinary and Animal Sciences University, Chittagong (April 2-3, 
2016); partners present at this meeting included the Department of Livestock 
Services (DLS), FAO, IEDCR, and Bangladesh Agricultural University (BAU), 
as well as several educational institutions.  

• Team members participated in the “National Consultation Workshop on
Zoonotic Disease Control at Community: Opportunities and Challenges.” This
event, which was organized by Relief International, was designed to enhance
awareness for zoonoses control at the community level and to develop a
locally functional joint coordination and surveillance mechanism to combat
zoonotic diseases. Key stakeholders at this meeting included FAO, IEDCR,
DLS, Department of Health (DoH), local government representatives, P&R,
and Sher-e-Bangla Agricultural University (SAU), April 2016.

• In June 2016, PREDICT participated in an FAO organized training on
participatory livestock value chain assessment tools at large livestock
markets.

• The PREDICT team also provided expertise in a workshop for a “National
Dialogue on the Future of Animal Health Services in Bangladesh” (August
2016) organized by the Department of Livestock Services and FAO..

• On August 16th, the project country coordinator met with the new director of
IEDCR to share updates on recent project activities and to explore
opportunities for collaboration on work at human hospitals and in community-
based surveillance to detect novel pathogens and improve emerging
infectious disease response.

Lab Strengthening Systems Action Package 
Milestones: Map laboratory capabilities, including antimicrobial resistance testing, 
and develop trainings and collaborations to strengthen laboratories in Bangladesh; 
Identify gaps in national laboratory capability to conduct core tests; Capacity buildup 
of National Reference laboratory to expand core testing of extended agreed number 
of pathogens and also to detect novel pathogens  

Laboratory Testing for Detection of Priority Diseases 
PREDICT provided technical expertise to a Zika virus planning meeting at IEDCR 
(January 2016) to strategically review the national virus diagnostic plan and to 
provide the project’s flavivirus primers and protocols in support of preparedness 
efforts; PREDICT is also helping IEDCR obtain multiplex real-time assay 
primer/probes and controls for Zika, West Nile, and Dengue viruses so that the 
Institute can establish a national platform for viral detection of these diseases. 
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PREDICT’s global lead for viral detection activities visited Bangladesh to assist in 
the advancement of cooperative in-country laboratory relationships and, together 
with the country coordinator, visited with IEDCR’s and icddr,b’s laboratory 
scientists to discuss laboratory protocols for viral detection, the primers and 
reagents needed for conducting the work, the plan for testing human and animal 
samples, and plans for capacity strengthening across animal and human sector 
labs to optimize detection and discovery activities for known and emerging viral 
threats. Discussions were also held with partners at the Bangladesh Livestock 
Research Institute (BLRI) laboratory about plans strengthening viral testing 
capabilities for livestock and avian influenza samples. Outcomes of these 
discussions were shared with the Conservator of Forest (FD) and P&R’s One 
Health Coordinator and One Health Advisor. 

PREDICT’s partner lab at the icddr,b maintained capacity for testing wildlife and 
livestock samples for five viral families representing priority zoonotic diseases of 
public health concern (corona-, flavi-, henipa-, influenza, and paramyxoviruses). 
This year, PREDICT tested 60 camel samples using both qPCR and MERS-CoV 
serology and coronavirus family PCR assays using project protocols; 
confirmatory testing of samples is underway at partner labs, and any confirmed 
results will be reported to the GoB when available. 

PREDICT also conducted testing of Pteropus medius samples collected in 2012 
and 2014 during outbreak investigations using a henipavirus assay; further 
characterization of suspected positive bat samples is ongoing at icddr,b lab. 

Workforce Development Action Package 
Milestone: Identify/implement training courses/opportunities to enhance workforce 
capacity  

Strengthening the One Health Workforce 
This year, PREDICT contributed to an in-country workshop introducing One 
Health to young professionals. PREDICT/Bangladesh also conducted a seven-
day field training (April 27 to May 3, 2016) on zoonotic diseases, biosafety, and 
field-based methods for disease surveillance, including safe anesthesia and 
sampling of rhesus macaques in Gazipur, Bangladesh. During the training, 
Government of Bangladesh forestry officers, veterinarians, and post-graduate 
students from Chittagong Veterinary and Animal Sciences University gained 
critical hands-on experience conducting safe animal capture and sampling 
techniques, collecting 120 biological samples from the macaques. 

105



PREDICT/Bangladesh demonstrates the use of personal protective equipment (left) and macaque 
capture techniques (right) as part of a training course on safe macaque capture and disease 
surveillance for Government of Bangladesh wildlife staff. Photos: PREDICT/Bangladesh  

Training Summary 
A total of 100 individuals, including 80 men and 20 women, have been trained in 
Bangladesh since the start of PREDICT-2 activities in 2014.  Of those trained, 23 
were governmental personnel and 76 were students. A number of individuals 
completed trainings in more than one subject. 
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Training Events by Topic* 

Topic 
Total 

Trainings 
# Trainings by 

Government Personnel 
# Trainings 
by Women 

# Trainings by 
PREDICT staff 

# Trainings 
by Students 

Avian Sampling 5 1 4 
Basic Laboratory Safety 4 1 1 3 
Bat Sampling 3 3 
Biosafety and PPE 11 6 1 4 1 
Bushmeat Sampling 2 2 
CITI Biomedical Research 2 2 
CITI Social Behavioral 4 1 1 3 
Emergency Preparedness 5 1 1 4 
Implementing Cold Chain 
for Safe Sample Transport 10 5 5 
Livestock Sampling 3 3 
Non-Human Primate 
Sampling 6 1 5 
One Health Approach 69 13 67 
Outbreak Response 2 1 1 
Packing and Shipping 
Biological Samples 3 3 
Policies and Plans 4 4 
Qualitative Research and 
Data Collection 24 18 6 4 8 
Rodent Sampling 4 3 1 
Safe Animal Capture and 
Sampling 5 1 4 
Safe Sample Transport and 
Storage 2 1 1 
Small Carnivore Sampling 3 3 
Totals 171 36 23 61 78 
*Some individuals were cross-trained in multiple topics. Individuals may be represented in multiple
rows per column and multiple columns. 
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SUPPORTING THE GLOBAL HEALTH SECURITY AGENDA 
IN INDIA 

Zoonotic Disease: While preparing for training and launch of activities providing proof-
of-concept for One Health application to successful Zoonotic Disease management, 
PREDICT worked with government partners in India to prioritize high-risk interfaces for 
zoonotic disease transmission and spread that will strengthen India’s surveillance 
system by integrating sampling of wildlife and livestock (with FAO support) with 
behavioral risk investigations among at-risk human communities. This year, PREDICT 
engaged the Sanjay Gandhi Postgraduate Institute of Medical Sciences 
(SGPGIMS) as the primary implementing partner and, together with federal and 
state-level partners, initiated activities to map high-risk human-animal interfaces 
and characterize sites. Scoping visits to Maharajgani District, Uttar Pradesh near 
India’s border with Nepal, an area with history of severe outbreaks of acute encephalitis, 
validated plans to include this site in surveillance activities. 

Lab Strengthening Systems: PREDICT is working with state and federal-level 
government partners in India to identify opportunities that directly strengthen capabilities 
for detection of priority zoonotic disease threats in animal and human laboratories and 
that contribute to operationalization of a One Health laboratory network. This year, 
PREDICT worked with SGPGIMS, our implementing lab partner, and the National 
Institute of Virology (NIV) to develop plans for capacity strengthening, viral 
detection activities, and advanced pathogen characterization that enable more 
rapid detection of both known and novel zoonotic disease threats. As a result, 

A map highlighting the 
area where PREDICT is 
proposing sites for 
surveillance activities. The 
Maharajganj District, Uttar 
Pradesh is at the border 
with Nepal. There have 
been severe outbreaks of 
acute encephalitis 
syndrome in the district, 
along with identified high-
risk human-animal 
interfaces.	
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PREDICT’s SGPGIMS lab initiated viral detection training and developed plans for 
launch of viral testing in December 2016. 

Workforce Development: A well-trained and equipped workforce is critical for health 
security and for emergency and disaster management and response. This year, 
PREDICT developed plans for the launch of One Health skills trainings in India; 
capacity strengthening will intensify in 2016-2017. 

Additional details and highlights from PREDICT’s 2015-2016 activities in India are 
provided below and linked to corresponding GHSA Road Map Action Packages and 
milestones. 

Zoonotic Disease Action Package 
Milestones: Emerging zoonoses highest risk transmission pathways and drivers 
assessed; Framework developed for characterizing risk and predicting spillover of high 
consequence zoonotic diseases; High risk pathways characterized for spillover, 
amplification, and spread of zoonotic threats and the behaviors and practices that 
enable spillover identified 

Surveillance for Priority Zoonotic Diseases and Pathogens 
PREDICT developed One Health partnerships to enable successful surveillance and 
viral detection activities by engaging the Sanjay Gandhi Postgraduate Institute of 
Medical Sciences (SGPGIMS) as the project implementing partner and by 
appointing SGIPGMS’s chief of microbiology as the country coordinator. PREDICT 
also established a country management team that includes representatives from the 
Public Health Foundation India and former members of WHO SEARO. 

Together with the project’s new One Health team, PREDCT conducted the first site 
scoping and characterization trip to assess high-risk transmission pathways and 
drivers of viral emergence. The team visited a potential surveillance site in 
Maharajganj District, Uttar Pradesh State, a border region between India and Nepal 
that has long experienced severe outbreaks of acute encephalitis syndrome (AES) 
and that features transboundary livestock movement (see map above). In 
Maharajganj, the team characterized the site and human-animal interfaces for 
suitability for zoonotic disease surveillance, noting a heavily altered landscape; an 
abundance of domestic and peri-domestic animals, with livestock seen within 
households; and the presence of key wildlife reservoir species, including fruit bats, 
Rhesus macaques, and Hanuman langurs. Priority high-risk interfaces identified by 
the team for follow-up include interactions between non-human primates and local 
community members and regular transboundary movements of people and livestock, 
as reported by locals and local government officials. Surveillance activities are 
planned to begin in 2016-2017. 
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Zoonotic Disease Action Package 
Milestone: Shared vision built among national and state leadership and key stakeholders 
of importance of a multi-sectoral coordination mechanism for zoonotic disease 
prevention 

Multisectoral Coordination to Support Mechanisms for Responding to 
Zoonotic Diseases 
• PREDICT engaged with central and state-level stakeholders in India, including

potential institutional partners, such as federal reference laboratories in both 
human and animal health sectors, which may serve to provide additional 
genomic analysis and characterization of viruses detected at the project 
laboratory.  

• The new PREDICT team conducted outreach to federal reference labs and
discussed establishing potential mechanisms for additional characterization and
analysis of viral sequences identified by the program.

• PREDICT met with and continues to engage with the Ministry of Agriculture,
Ministry of Forest, Environment, and Climate Change, and the Ministry of Health
and Family Welfare, as well as the Indian Council for Medical Research (ICMR,
Delhi), Wildlife Institute of India (Dehradun), and the School of Tropical Medicine
(Kolkata).

• Team members debriefed the USAID/India in Delhi (February 11, 2016) on
recent activities and held discussions with the FAO Regional Deputy Director and
the FAO National Coordinator on the outcomes of PREDICT-1 during meetings
held with FAO in West Bengal and Uttar Pradesh. During the debrief, the team
agreed with FAO to continue the close and cooperative coordination of
government agency engagement efforts and concurrent human, wildlife, and
domestic animal surveillance activities.

• PREDICT staff contributed to an FAO-organized federal and state stakeholder
meeting (May 2016) for GHSA and EPT-2 coordination in Kolkata and presented
a project overview and held specific discussions with potential state and federal
partners, including the School of Tropical Medicine, the Indian Veterinary
Research Institute, the National Institute of Virology, and the Indian Council for
Medical Research.

• PREDICT met with senior scientist from the Wildlife Institute of India (February
2016) to discuss approval processes for wildlife sampling in prioritized project
sites and gained critical insights into effective ways to approach and liaise with
local and central agencies and on appropriate mechanisms for securing
operational permissions. As a result, the Wildlife Institute of India offered
assistance in navigating these processes.

• The project team visited the School of Tropical Medicine (STM) in Kolkata, West
Bengal (February 12, 2016), a state-run institution where interest in engagement
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with PREDICT was high and where existing partnerships are maintained with key 
scientific bodies on acute encephalitis surveillance and GHSA activities. 
Discussions are ongoing, as the STM hospital currently receives acute 
encephalitis patients from around West Bengal, which could potentially facilitate 
PREDICT’s syndromic surveillance for novel zoonoses in humans on-site.  

• PREDICT met with an FAO India representative at a federal anti-microbial
resistance (AMR) meeting (February 26, 2016) and discussed a coordinated
strategy for joint meetings in West Bengal to meet state stakeholders and identify
potential field sites. In addition, partners discussed future stakeholder meetings
and agreed on an approach to build capacity for zoonotic disease surveillance
and AMR detection with state-level and federal stakeholders in West Bengal.

• The team joined in and contributed to bi-monthly coordination calls with the
USAID/India, USAID/Washington, and FAO to plan for effective workplan
implementation and stakeholder engagement strategies.

• In April 2016, PREDICT and FAO held multiple coordination discussions on a
consultation planned for Kolkata, West Bengal to inform delegates from state
agencies representing human, livestock, and wildlife health, as well as other
high-level officials from federal agencies in Delhi and Bhopal about the EPT-2
program.

• Upon the request of the Director of the School of Tropical Medicine in Kolkata,
the team developed and shared a document describing the project for onward
submission to the Department of Health, West Bengal. PREDICT also met with
USAID/India, the EPT/GHSA point of contact, the FAO regional director, and the
Indian Council on Medical Research to discuss the project and the consultation in
Kolkata. The consultation was planned to inform delegates from state agencies
representing human health, livestock health, and wildlife, as well as some high-
level officials from federal agencies in Delhi and Bhopal about the EPT program,
helped initiate the state-level approval process for PREDICT and FAO activities,
and helped to facilitate participation of state representatives.

• PREDICT met with the Director of the Indian Veterinary Research Institute (IVRI)
and senior leaders within the Indian Council of Agricultural Research (ICAR).
IVRI has agreed, in principle, to partner with the project as the counterpart to NIV,
serving as a reference laboratory for further characterization or confirmatory
testing of domestic animal and wildlife samples sent by SGPGIMS.

Lab Strengthening Systems Action Package 
Milestones: Capacities and gaps identified in targeted animal health surveillance 
systems, including use of data; Longitudinal synchronized livestock, wildlife, and at-risk 
human population viral zoonoses surveillance continued in up to 10 states 
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Laboratory Testing for Detection of Priority Diseases 
PREDICT team members led a series of strategic meetings (early February 2016) 
with in-country laboratories identified as potential candidates for collaboration to 
introduce GHSA, EPT-2, and PREDICT; tour laboratory facilities; and guide detailed 
discussions on the nature of the work and current capacities for conducting project 
surveillance and viral detection activities. 
 
Team members also met with the director of the National Institute of Virology (NIV) 
and senior scientists in Pune to discuss collaborative activities in Uttar Pradesh (July 
27 and September 7, 2016). Specifically, PREDICT presented an overview of the 
EPT-2 program and requested NIV’s partnership as a reference laboratory that could 
further characterize viral sequences detected by the project lab. The NIV director 
expressed interest in supporting project activities by participating as a member of a 
technical advisory group (to be formed) and agreed that NIV could perform 
confirmatory testing or advanced characterization of samples sent by the SGPGIMS 
project lab. This partnership forges an alliance with India’s national laboratory 
system through a key link with federal agency in addition to existing state-level 
partners. 
 
To lay the groundwork for lab capacity strengthening, team members attended the 
PREDICT-FAO organized Asia Regional Laboratory Training in Bangkok, Thailand 
(May 17-19, 2016): “Regional Workshop on Utilization and Harmonization of 
PREDICT Protocols in the Animal Health Sector in Bangkok, Thailand.” The 
workshop brought together veterinary laboratory personnel from Bangladesh, 
Cambodia, India, Indonesia, Lao PDR, Mongolia, Nepal, Thailand, and Viet Nam, 
with FAO’s Asia Regional Laboratory Coordinator and PREDICT’s virology co-lead. 
Attendees were trained in sample preparation and PCR protocols for priority viral 
families; presented on specimen collection, selection for testing, and sample 
handling and testing; reviewed PREDICT’s SOPs for priority virus identification, 
analysis, and reporting; and strategized on FAO-PREDICT collaborative sample 
collection in livestock.  
 
In addition, PREDICT initiated steps to establish in-country lab capability for viral 
detection activities, by transferring lab protocols and reagents for viral discovery to 
SGIPMS, the project implementing lab. Testing is planned to begin in December 
2016.  
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SUPPORTING THE GLOBAL HEALTH SECURITY AGENDA 
IN INDONESIA 

Zoonotic Disease: While training and providing proof-of-concept for One Health 
application to successful zoonotic disease management, PREDICT targeted high-risk 
interfaces for zoonotic disease transmission and spread and worked to enhance 
Indonesia’s surveillance system by integrating sampling of wildlife with behavioral risk 
investigations among at-risk human communities and continued work testing samples 
from hospitalized patients for emerging viral threats. This year, PREDICT/Indonesia 
collected samples from 418 wild animals (383 bats and 35 rodents) along with 500 
samples from livestock through FAO support at high-risk human-animal interfaces 
for zoonotic disease transmission and continued testing samples for known and 
emerging viral threats. PREDICT also conducted behavioral risk investigations 
targeting the wildlife trade a particularly high-risk for viral spillover and spread and 
completed 47 ethnographic interviews with hunters, collectors, transporters, and 
vendors in traditional markets. 

Lab Strengthening Systems: PREDICT is working to directly strengthen capacity for 
detection of priority zoonotic disease threats in animal and human laboratories and to 
contribute to operationalization of a One Health laboratory network in Indonesia by 
fostering communication and coordination between human and animal partner 
laboratory facilities and ministries. This year, PREDICT’s partner labs at the Institute for 
Primate Research, Bogor and Eijkman Institute for Molecular Biology, our implementing 
lab partners, provided critical support towards strengthening the national 
laboratory system, leading trainings for government lab staff and conducing 
additional viral testing in support of multiple public health outbreak 
investigations. 

Workforce Development: A well-trained and equipped workforce is critical for health 
security and for emergency and disaster management and response. PREDICT 

A live animal market in 
Minahasa District, 
North Sulawesi where 
PREDICT is 
conducting 
surveillance for viral 
threats along with 
behavioral risk 
investigations 
Photo: 
PREDICT/Indonesia  
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investments are making an impact on Indonesia’s One Health workforce though the 
provision of in-service training to health professionals in the human and animal health 
sectors from the district to national levels. This year, PREDICT conducted a number of 
trainings in Indonesia, including multiple trainings in lab safety and viral detection 
for national lab staff at Disease Investigation Centers, making critical contributions 
to strengthening the One Health workforce for improved global health security. To date, 
31 individuals have received training in zoonotic disease surveillance and viral 
detection skills in Indonesia, including 18 government personnel, part of the current 
national One Health workforce. 

Additional details and highlights from PREDICT’s 2015-2016 activities in Indonesia are 
provided below and linked to corresponding GHSA Road Map Action Packages and 
milestones. 

Zoonotic Disease Action Package 
Milestones: High risk human/animal interfaces (i.e. “value chains," land use change, 
etc.) and their interfaces mapped; High risk “nodes” identified for spillover of zoonotic 
threats and the behaviors and practices that enable spillover identified 

Surveillance for Priority Zoonotic Diseases and Pathogens 
PREDICT successfully conducted wildlife field surveillance activities (March 2-12,
2016), at four sites, two in the Province of Gorontalo (Tilamuta and Paguyaman 
Pantai) and two in the Province of North Sulawesi (West Dumoga and Modoinding). 
Over 1,000 oral swab, rectal swab, urine, and blood specimens were collected from 
102 bats and 27 rodents to better understand the circulation of viruses in species 
involved in the wildlife value chain and to provide samples and data from the wet 
season; additional rodent tissue specimens were collected to enable genetic 
identification; all specimens were safely transported to Bogor Agricultural University 
for laboratory analyses. 

PREDICT also sampled bats in Bogor Botanical Garden (June 2016), a potential 
interface with ecotourists. The team collected a total of 52 specimens and 
transferred them to the lab for analysis. 

PREDICT conducted scoping visits to potential surveillance sites in Central, West, 
and South Sulawesi Provinces (July 2016), to better understand and map the wildlife 
value chain and specific natural source populations for wildlife sold in traditional 
markets around North Sulawesi Province. Scoping visits were also conducted in 
February, 2016, in Tomohon and Kawangkoan, North Sulawesi, to observe live 
animal markets and discuss potential collaborations with local government and 
communities on animal sampling and human behavioral risk investigations. In 
September 2016, the project wildlife team completed a surveillance trip to these 
provinces and safely collected samples from a total of 68 Pteropus alecto bats; all 
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specimens were safely transported to Bogor Agricultural University for laboratory 
analyses.   

PREDICT conducted wildlife field surveillance in Gorontalo and North Sulawesi 
provinces (September 1-9, 2016), collecting specimens from eight rodents and 187 
bats from the following species: Pteropus alecto, Acerodon celebensis, and 
Dobsonia exoleta. 

PREDICT received permission from the Ministry of Health to conduct behavioral risk 
investigations (ethnographic interviews and focus groups) with individuals involved in 
the wildlife value chain including hunters, collectors, transporters, and vendors in the 
traditional markets. Following approval, the project behavioral risk team conducted 
47 ethnographic interviews in Tomohon, Minahasa, South Minahasa, Bolaang 
Mongondouw, and North Minahasa districts in North Sulawesi province. Interviews 
were transcribed and translated and prepared for analysis. 

As part of preparations for human surveillance activities, PREDICT conducted 
capacity assessments at four health care facilities in Kawangkoan, Langowan, and 
Bitung, North Sulawesi (April, 2016). These visits also identified behavioral factors 
influencing the risk of viral spillover, such as wildlife hunting and trading. 

Following the initial visits, PREDICT and collaborators from the Medical Faculty of 
Sam Ratulangi University (FK UNSRAT) then conducted further assessments at two 
of these sites (Puskesmas Kawangkoan and Noongan Hospitals, Langoan). The 
team met with the Vice-Dean of the Medical Faculty Sam Ratulangi University and 
worked to determine patient flow, identify key personnel to implement human 
surveillance activities, and develop the workflow plan for hospital-based human 
biological and behavioral sampling at each site. These two hospitals in North 
Sulawesi were selected for implementation of  syndromic surviellance and 
behavioral risk investigations, and the project team formed partnerships with hospital 
staff and local communities to begin planning for project launch. A local research 
team was also assembled to assist with the study, consisting of a medical doctor, an 
epidemiologist, a health sociologist, and a public health community practitioner. 

In addition, PREDICT completed translation of project human surveillance protocols 
into Bahasa Indonesia and submitted a proposal for ethcnial clearance to the 
Institutional Review Board at EIMB; the team anticipates launch of syndromic 
surveillance in 2017. 
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Zoonotic Disease Action Package 
Milestones: Updated strategy among national leadership and key stakeholders of 
centrality/importance of need for multisectoral coordination mechanism for zoonotic 
disease prevention; Options for multi-sectoral coordination assessed and strengths, 
weaknesses, gaps and government priorities identified  

Multisectoral Coordination to Support Mechanisms for Responding to 
Zoonotic Diseases 
• PREDICT met with the deputy regional manager of FAO/ECTAD in Bangkok, the

FAO-ECTAD Indonesia team leader, and PRC-IPB staff in Bogor (February 24, 
2016) to discuss future training at Indonesian Disease Investigation Centers 
(DICs), with particular emphasis on utilization of project laboratory protocols and 
technology to analyze poultry and livestock samples at DIC labs; partners agreed 
that the Primate Research Centre-Institut Pertanian Bogor (PRC-IPB) will serve 
as a referral laboratory in this process. 

• Project staff contributed to the Training for Trainers for Biosafety Implementation
and Biorisk Analyses organized by Ministry of Health and WHO Indonesia
(February 24-26, 2016) and subsequently participated in the Laboratory Partners’
Meeting at the National Institute of Health Research and Development (NIHRD),
MoH, also organized by WHO, with USAID/Indonesia, PREDICT, FAO, the
Biosecurity Engagement Program of the US Embassy, and US CDC in
attendance; at the meeting partners shared updates on strengthening laboratory
capacity in-country and identified collaboration opportunities.

• PREDICT attended a Partners’ Coordination Meeting, organized by FAO and the
Ministry of Agriculture (MoA) in Jakarta (February 29 – March 1, 2016), designed
to review recent information on studies and surveillance activities that have been,
and are currently being carried out on migratory birds and wild animals. The
meeting aimed to identify specific animal targets for surveillance and to assess
environmental aspects likely to influence the evolution and spread of zoonotic
and emerging infectious diseases. Meeting participants included the MoA, FAO,
USAID, Udayana University and Airlangga University partners, the Indonesian
Research Centre for Veterinary Science (IRCVS/Bbalitvet), Indonesian Institute
of Sciences (LIPI), Yayasan Burung Indonesia, National Commission for
Zoonosis Control, and the Ministry of Environment and Forestry
(MoEF).PREDICT’s country coordinator participated in a coordination meeting for
“Triangulated Surveillance and Livestock Sampling” held by Directorate General
of Livestock and Animal Health Services, Ministry of Agriculture, at Aston Priority
Simatupang Hotel and Conference Center, Jakarta (April 2016).

• PREDICT conducted a coordination meeting (April 2016) with Tabanan Hospital
and Warmadewa University in Bali, regarding the potential for collaboration on
surveillance of respiratory diseases of likely zoonotic origin.
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• The project team contributed data and briefings on surveillance and behavioural
risk activities along with updates on laboratory capacity building activities at the
Medical Faculty Sam Ratulangi University during the Country Partners’ Meeting
held by WHO Indonesia (May 20, 2016) at the MoH, Jakarta. Participants
included USAID, FAO, WHO, CDC, and Association of Public Health Laboratory
(APHL). The purpose of the meeting was to share updates relating to partners’
accomplishments in strengthening and supporting infectious disease laboratories
in-country.

• PREDICT provided zoonotic disease surveillance expertise at the Emerging
Infectious Disease and Zoonotic Risk Mapping meeting, organized by the
Ministry of Agriculture and FAO’s Emergency Centre for Transboundary Animal
Diseases (June 2016) in Jakarta. The meeting aimed to identify high-risk areas of
emerging infectious disease and zoonoses as part of a national surveillance plan
and led to the identification of risk factors for the emergence of infectious
diseases, such as land conversion for agriculture and infrastructure, wild animal
consumption, and climate change. Meeting participants included Ministry of
Agriculture, FAO ECTAD, USAID, PREDICT, Airlangga University, the
Indonesian Research Centre for Veterinary Science (IRCVS/BBalitvet),
Indonesian Institute of Sciences (LIPI), National Zoonosis Committee of
Indonesia, Indonesian Agency for Meteorology, Climatology and Geophysics
(BMKG), and Ministry of Environment and Forestry.

• The project country coordinator led a session on “Nipah Disease and New
Paradigm in Surveillance to Conduct EID Detection” at a meeting for the
Directorate General of Livestock and Animal Health Services, Ministry of
Agriculture in coordination with FAO ECTAD, held in Central Java Province (May
2016). 

• The team led a session on PREDICT activities in a workshop of “Risk Mapping of
Targeted New EIDs and Zoonosis in Wildlife and Livestock Animal” held by
Directorate General of Livestock and Animal Health Services, Ministry of
Agriculture, in coordination with FAO ECTAD, in Jakarta, June 2016.Project staff
contributed to the EPT-2 Indonesia Annual Work Planning and Coordination
Meeting for EID and Zoonosis Control held by USAID in coordination with
Ministry for Culture and Human Development (June 2016) in Jakarta.

• PREDICT shared achievements and experiences from the past year and work
plans for 2016-2017, contributing to multisectoral communication and
collaboration at the Annual EPT-2 Meeting in Jakarta (June 2016). Participants
included FAO, WHO, One Health Workforce (OHW), and Preparedness and
Response (P&R), as well as representatives from the Ministry of Health, the
Ministry of Agriculture, and the Ministry of Environment and Forestry.
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• Additionally, PREDICT staff briefed representatives from OHW, P&R, FAO, WHO,
CDC, Biosecurity Engagement Program (BEP), and the US Department of
Foreign Affairs on plans for hospital and community-based human surveillance to
be conducted in North Sulawesi in the upcoming year (August 3 and September
14, 2016).

• Project staff provided technical expertise and briefings through a presentation for
the Workshop of Competency Building and Development in “Identification
Method of Campylobacter jejuni Bacteria and Identification of Rat Meat in
Animal-Based Consumption Ingredients by using Polymerase Chain Reaction
(PCR) Technique”. The workshop was held by DIC Denpasar-DGLAHS-MoA,
Bali (July 2016) and included participants from Animal Disease Investigation
Centers (DICs) and representatives from veterinary and public health labs at
provincial and district levels.

• The project country coordinator participated in a forum led by the Director of
Biodiversity Conservation at the MoEF (March 2016) and organzied to foster
dialogue on activities within the MoEF scope pertaining to zoonoses. In
attendance, were the Director of Animal Health at MoA, Indonesia Veterinary
Medical Association, Primate Research Center at Bogor Agricultural University,
Eijkman, Faculty of Veterinary Medicine at Bogor Agricultural University, the
Director of Zoonosis Control at the Ministry of Health, and the National
Commission of Zoonosis Control.

Lab Strengthening Systems Action Package 
Milestones: Measureable improvement in diagnostic capacities of labs against agreed 
upon list of priority zoonotic diseases completed; Continued strengthening of diagnostic 
capacities of labs against agreed upon list of priority zoonotic diseases 

Laboratory Testing for Detection of Priority Diseases 
PREDICT’s collaborating lab provided ciritical support to the national laboatory 
system by testing human samples using project viral family protocols during 
outbreak investigations: 

-In repsonse to tests requested by the local district health office through a local 
collaborator, Medical Faculty and Health Science Warmadewa University, Bali, 
PREDICT tested 28 samples from 15 patients with fever of unknown origin in 
Bali. The samples were screened for filo-, influenza, paramyxo-, corona-, 
enterovirus, herpes-, hanta-, henipa-, seadorna-, arena-, and lyssaviruses.  
- At request of the Ulin Hospital and Medical Faculty Lambung Mangkurat 
University, PREDICT tested 11 samples from children from Banjarmasin (South 
Kalimantan) with an unknown respiratory illness for influenza, paramyxo-, 
entero-, and herpesviruses..  
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- Also at the request of Ulin Hospital, PREDICT tested 13 samples from Hand, 
Foot, and Mouth Disease (HMFD)-suspect cases from Banjarmasin (South 
Kalimantan). In addition to enterovirus protocol, lab staff also performed tests for 
influenza, paramyxo, and herpesviruses to investigate etiological agent causing 
the disease in enterovirus-negative samples. 

This year, PREDICT performed a total of 1,065 PCR tests when completing testing 
on 219 rectal swab specimens of bat samples collected during the first phase of the 
project (2009-2014). Samples from Olibuu, Tomohon, Bersehati Market, Paku Ure, 
and Tinjil Island were tested using project protocols for coronaviruses (219 
samples), paramyxoviruses (219 samples), astroviruses (219 samples), 
henipaviruses (103 samples), flaviviruses (48 samples), Nipah virus (93 samples), 
influenza A virus (116 samples), and rhabdoviruses (48 samples). Results are 
pending. 

In collaboration with the US CDC, PREDICT continued to support human sampling 
activities by providing specimen collection material (swabs, VTM, and collection 
tubes) and other laboratory consumables to local collaborators in North Sulawesi for 
ongoing studies. 

PREDICT reported to the National Institute of Health Research and Development at 
the Indonesian Ministry of Health (NIHRD at MoH) about laboratory findings from 
human archived-specimens tested from November 2015 to March 2016. The team is 
awaiting approval from the Ministry of Health for approval for public release of data. 
PREDICT worked to strengthen and extend in-country field and lab cold chain 
capacity by providing liquid nitrogen and a -20oC freezer to local laboratory 
collaborators in North Sulawesi. 

In collaboration with FAO-ECTAD Indonesia, PREDICT conducted several trainings 
to strengthen laboratory capacity and give hands-on practice in implementing project 
assays for livestock specimen analysis and to support planned triangulated 
surveillance of humans, wildlife, and livestock.  

PREDICT led training exercises at PRC-IPB (February  15-23, 2016) with four 
laboratory staff from the Animal Disease Investigation Centers from Medan, North 
Sumatera (two women), and Denpasar, Bali (two men), enabling the technicians to 
implement viral detection protocols using family level primers on livestock and 
poultry specimens and extending the project’s viral detection toolkit to additional lab 
faciliites in Indonesia’s national lab system. PREDICT also trained the four 
laboratory staff in analysis of virus sequence results and interpretation of laboratory 
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findings (21-22 March 2016). In addition, plans were developed for reporting of 
laboratory test results to the Director of Animal Health, Directorate General of 
Livestock and Animal Health Services, MoA. 

PREDICT also conducted a specific training focused on implementation and quality 
control for the the project universal positive control for the DIC Maros, South 
Sulawesi (one woman), DIC Denpasar, Bali (one man) and FAO staff (one man) on 
September 19-23, 2016. 

PREDICT staff conducted trainings for 14 individuals (seven men and seven 
women) from the Medical Faculty Sam Ratulangi University on best laboratory 
practices in molecular virology studies (April 2016), covering theory and practice of 
biological sample collection, specifically cerebrospinal fluid, specimen handling and 
labelling, specimen storage, cold chain implementation and management, and 
specimen packaging and shipment. 

A project laboratory QAQC coordinator visited the partner laboratory at the Eijkman 
Institute in Jakarta to review and assess field site selection criteria, sample collection 
protocols, sample transport logistics, and lab workflow. In order to improve 
diagnostic capacities and for quality assurance purposes, strategic sample selection 
was executed while implementing new project testing protocols, and existing data 
were reviewed. Staff also reviewed data management and Geneious software for 
sequence data analysis. 

PREDICT lab staff participated in the FAO Asia Regional Workshop “Utilization and 
Harmonization of PREDICT Protocols in Animal Health Sector” in Bangkok, Thailand 
(May 17-19, 2016), to share lessons learned in capacity building and laboratory 
training between PREDICT and FAO. 

Project staff also attended the BSL-3 Workshop “Biosafety for Emerging Viruses: 
Policy and Practice” (March 2106), organized by the Eijkman Institute and US CDC 
Fort Collins and structured to increase the knowledge of participants from various 
high containment (BSL-3) facilities across Asia on proper practices and policies to 
operate and maintain BSL-3 facilities. 

Workforce Development Action Package 
Milestones: Pre-service/ in-service training opportunities related to surveillance, 
research, and lab testing identified; Animal and human health professionals in provincial 
disease control programs receive in-service training in requisite one health skills   
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Strengthening the One Health Workforce 
PREDICT provided pre-service training to a student from the University of Indonesia 
on viral detection using molecular methods and data analysis. In addition, PREDICT 
contributed to the Global Health True Leaders (GHTL) Batch 8 workshops in Bali 
(August 2016) organized by the Indonesia One Health University Network 
(INDOHUN) and sponsored by USAID. This event aimed to strengthen the One 
Health platform by training students and young professionals from Indonesia, 
Malaysia, Thailand, and Viet Nam to approach health problems (especially zoonotic 
diseases) with a multi-sectoral and collaborative approach. Those in attendance had 
backgrounds in medicine, public health, veterinary science, pharmacy, nursing, 
health economics, dentistry, and biomedical science. 

PREDICT staff completed all core trainings on project methods and protocols for 
safe zoonotic disease surveillance and viral detection activites, in part through 
participation in PREDICT School (October 2015), an event held in the US and 
brining together staff from both Africa and Asia-based project teams fostering a One 
Healath-oriented learning exchange by health professionals from veterinary and 
medical health sectors. The trainings covered best practices for data management, 
reporting, laboratory and field techniques, workplan development, and 
implementation of project activities. 

PREDICT led a training on cold chain management to be applied to specimens 
collected in the field, in the Field Surveillance Stakeholders Coordination Meeting 
and Training on Triangulated Surveillance and Livestock Sampling, held by 
Directorate General of Livestock and Animal Health Services, Ministry of Agriculture 
in coordination with FAO ECTAD in North Sulawesi Province (April 2016). 

PREDICT Indonesia’s new laboratory technician participated in In-House Training on 
Biosafety and Security, and Occupational Health and Safety (June 7, 2016) at 
Primate Research Center-IPB. 

Project staff attended the 13th Hong Kong University-Pasteur Virology Course: “Bats 
and viruses,” in July. This training included practical workshops to address the 
dynamics of viral evolution and current strategies for molecular surveillance, as well 
as broadening the approach to viruses of bat origin to include virology, immunology, 
public health systems, sociology, and anthropology. The PREDICT team plans to 
share acquired knowledge with government partners and students over time through 
continuing capacity strengthening activities. 
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Training Summary 
A total of 31 individuals, including 16 men, 14 women, and one individual of 
undeclared gender, have been trained in Indonesia since the start of PREDICT-2 
activities in 2014. Eighteen governmental personnel and one student have received 
training from PREDICT. A number of individuals completed trainings in more than one 
subject. 

Training Events by Topic* 

Topic 
Total 

Trainings 
# Trainings by 

Government Personnel 
# Trainings 
by Women 

# Trainings by 
PREDICT staff 

# Trainings 
by Students 

Basic Laboratory Safety 23 8 10 10 
Bat Sampling 4 1 
Biosafety and PPE 26 14 12 7 
Bushmeat Sampling 3 
CITI Biomedical Research 2 2 
CITI Social Behavioral 2 2 
Emergency Preparedness 16 5 7 6 
GIS and Spatial Analysis 2 2 
Human Biological Sampling 8 5 4 3 
Human Syndromic Surveillance 4 1 4 3 
Implementing Cold Chain for 
Safe Sample Transport 15 4 7 6 
Information Management 3 3 
Lab Protocols and Diagnostics 16 15 6 1 
Non-Human Primate Sampling 3 
One Health Approach 4 4 
Other 22 20 9 4 
Outbreak Response 7 4 4 3 
Packing and Shipping 
Biological Samples 17 6 7 6 
Policies and Plans 14 4 6 6 
Qualitative Research and Data 
Collection 9 6 4 3 
Rodent Sampling 3 
Safe Animal Capture and 
Sampling 3 
Total 206 106 80 57 1 
*Some individuals were cross-trained in multiple topics. Individuals may be represented in multiple rows
per column and multiple columns. 
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Other Activities: 
• PREDICT staff published a manuscript entitled “Detection and identification of

Coxsackievirus B3 from sera of an Indonesian patient with undifferentiated febrile
illness,” in the Journal of Infection in Developing Countries on August 31, 2016
(See Section 6 – Publications Summary for details).
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SUPPORTING THE GLOBAL HEALTH SECURITY AGENDA 
IN VIET NAM 

Zoonotic Disease: While training and providing proof-of-concept for One Health 
application to successful zoonotic disease management, PREDICT provided 
assistance for the initiation of the Viet Nam One Health Partnership for 
Zoonoses and towards the development of the Integrated National One 
Health Plan. PREDICT in collaboration with GHSA, USAID EPT-2 partners, and 
government collaborators, contributed to the design and launch of the 
Longitudinal Influenza Surveillance Network (LISN) initiative designed to 
strengthen influenza surveillance along Viet Nam’s international borders. 
Project staff worked with LISN’s multisectoral team to select interfaces, sampling 
sites, and populations for surveillance. Also this year, PREDICT collected 
samples from 59 wild animals at high-risk human-animal interfaces in the 
wildlife trade and continued working with partners in the national lab system 
to test samples for known and emerging viral threats. PREDICT also worked 
with FAO partners on plans for viral testing of 185 samples collected from swine 
as part of LISN activities. 

Animals in the wildlife trade, a high-risk human-animal interface prioritized by GHSA partners for 
zoonotic disease surveillance activities due to risks for viral spillover and spread. PREDICT has 
been sampling animals in the wildlife trade including wildlife farms, restaurants, and markets. 
Photos: PREDICT/Viet Nam 

Lab Strengthening Systems: PREDICT is working to directly strengthen 
capacity for detection of priority zoonotic disease threats in animal and human 
laboratories and to contribute to operationalization of a One Health laboratory 
network in Viet Nam by fostering communication and coordination between 
human and animal partner laboratory facilities and ministries. This year, 
PREDICT supported the expansion zoonotic disease detection capacity 
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among LISN partners in Viet Nam’s national laboratory system by providing 
technology and training support. Also this year, PREDICT’s partner labs, all 
part of the national lab system, continued strengthening capabilities for 
zoonotic disease detection, acquiring technologies and skills and testing 
samples from wildlife and livestock for viral threats. 

Workforce Development: A well-trained and equipped workforce is critical for 
health security and for emergency and disaster management and response. 
PREDICT investments are making an impact on Viet Nam’s One Health 
workforce though the provision of in-service training to health professionals from 
the district to national levels. This year, PREDICT conducted a number of 
trainings in Viet Nam covering biosafety, zoonotic disease surveillance, lab 
safety and viral detection for national lab staff in animal and human sectors, 
making critical contributions to strengthening the capacity for improved global 
health security. To date, 102 individuals have received training in Viet Nam, 
including 71 governmental personnel, part of the current national One Health 
workforce. 

Additional details and highlights from PREDICT’s 2015-2016 activities in Viet 
Nam are provided below and linked to corresponding GHSA Road Map Action 
Packages and milestones. 

Zoonotic Disease Action Package 
Milestones: Wildlife farming demographics and risks characterized; Strengthened 
country commitment for cross-border epizone coordination on zoonotic diseases; 
Strengthened technical and biosafety capacity for animal health and human 
health laboratories to conduct diagnostic investigation of zoonotic diseases   

Surveillance for Priority Zoonotic Diseases and Pathogens 
This year, PREDICT contributed to the design and launch of the Longitudinal 
Influenza Surveillance Network (LISN) initiative in Viet Nam in collaboration 
with GHSA, USAID, EPT-2 partners, and government collaborators from the 
Department of Animal Health (DAH), Ministry of Agriculture and Rural 
Development (MARD), and the General Department of Preventive Medicine 
(GDPM), Ministry of Health (MoH). LISN was designed to promote 
triangulated surveillance and data analysis in wildlife, humans, and domestic 
animals, with an emphasis on influenza and respiratory pathogens. Through a 
series of stakeholder meetings and workshops taking place between January 
and July 2016, the provinces of Quang Ninh and Dong Thap were selected 
for LISN activities as key provinces for strengthening influenza surveillance 
along Viet Nam’s international borders. Dong Thap Province, which borders 
Cambodia in the Mekong Delta Region of Viet Nam, and Quang Ninh 
Province in northern Viet Nam, bordering China, are both important nodes in 
transboundary animal value chains in the region. WHO-supported Severe 
Acute Respiratory Illness (SARI) surveillance, FAO/DAH influenza 
surveillance in swine and poultry, and PREDICT surveillance activities were 
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coordinated closely across these LISN provinces with PREDICT staff 
contributing expertise in identifying high-risk interfaces for zoonotic pathogen 
transmission to select specific sampling sites and populations for LISN 
surveillance. Also this year, project staff supported the expansion zoonotic 
disease detection capacity by transferring the technology and knowledge 
needed to screen samples for new and emerging viruses to LISN partners in 
Viet Nam’s national laboratory system. PREDICT provided Viet Nam’s 
National Influenza Centers at the Pasteur Institute-Ho Chi Minh City (PI-HCM) 
and the National Institute of Hygiene and Epidemiology (NIHE) in Hanoi, with 
viral detection protocols and the project Universal Control, and provided 
training and the technical support that will be needed to confirm results and 
analyze collected triangulated surveillance data. 	

This year, PREDICT’s surveillance team focused on the GHSA priority wildlife 
trade and farming interface and collected 44 samples from nine individual 
pangolins (seven Sunda pangolins and two Chinese pangolins) confiscated 
from the illegal wildlife trade in Thanh Hoa, Nghe An, and Ninh Binh 
provinces. The pangolins were confiscated from traders as the animals were 
being transported north along Viet Nam’s main highway to Hanoi. The final 
intended destination of these pangolins was presumed to be markets in 
China. Additionally, PREDICT collected 93 samples from 41 individual 
animals (three birds, four carnivores, three wild boar, 30 rodents, and one 
rabbit) that were confiscated from the illegal wildlife trade at a restaurant and 
warehouse in Dak Nong Province. Dak Nong Province, which borders 
Cambodia, is considered a major transit point for wildlife moving between 
Cambodia and Viet Nam, and is an important node in the wildlife trade value 
chain in the region. Finally, three additional carnivores (one leopard cat, one 
Owston’s civet, and one masked palm civet) confiscated from the illegal 
wildlife trade were sampled as part of project activities. The carnivores were 
delivered to a rescue center in Ninh Binh Province in northern Viet Nam and 
their origin is unknown.  

PREDICT collaborated with FAO and DAH to identify and transfer 185 nasal 
swabs collected from swine to the project lab for viral family level testing. The 
samples were collected from farms in Dong Thap Province as part of Viet 
Nam’s LISN program.   

This year, PREDICT provided technical support in three investigations of 
morbidity and mortality in non-human primates housed at a rescue center in 
Ninh Binh Province involving white-cheeked gibbons and black-shanked douc 
langurs. Samples were collected from six individuals with full necropsy exams 
performed on two of the animals. Results of screening for viral pathogens are 
pending, but the presence of an outbreak situation was ruled out through the 
investigations and normative diagnostics.  
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PREDICT completed a series of site assessments with personnel from NIHE, 
the project’s human health sector partner agency in Viet Nam, to prepare for 
triangulated surveillance in wildlife, livestock, and human populations. Ethical 
clearance for human surveillance activities was received from NIHE’s 
Institutional Review Board in July 2016, though NIHE’s decision remained 
under review with official approval granted in November 2016. Human 
sampling is planned to begin in 2017.  

PREDICT made progress towards the launch of behavioral risk investigations 
at priority human-animal interfaces for disease transmission, receiving ethical 
clearance Ha Noi School of Public Health in March 2016 and initiating training 
in behavioral risk methods  (ethnographic interviews and focus groups), 
including pilot tests of data collection tools.     

Zoonotic Disease Action Package 
Milestones: Zoonotic disease threats for Vietnam prioritized (human and animal); 
Zoonotic Disease Action Package (ZDAP) international conference convened 
and Annual Plan developed; National multi-sectoral “One Health” coordination 
mechanism established and functioning; Updated Integrated National 
Operational Program on AI, Pandemic Preparedness and emerging Infectious 
Diseases  

Multisectoral Coordination to Support Mechanisms for Responding to 
Zoonotic Diseases 
• PREDICT participated in the Viet Nam One Health Partnership for

Zoonoses (OHP) launch in Viet Nam with the signing of the OHP
Framework. The launch meeting was co-chaired by the Vice Ministers of
MARD and MoH, the UN Resident Coordinator, and the US Ambassador
to Viet Nam. Twenty-seven delegates representing the UN organizations
(FAO, WHO, UNDP), US Government Partners (USAID, US CDC, DTRA),
the Ministry of Environment and Natural Resources, multi-lateral
organizations (World Bank, ADB), Vietnamese academic and research
institutions, and national and international NGOs outlined their
commitment to the partnership and signed the OHP agreement.

• PREDICT also contributed to the development of the Viet Nam Integrated
National One Health Plan for the period 2016-2020 by providing expertise
in a formal stakeholder consultation process organized by MARD and
OHP. PREDICT’s contributions included highlighting downstream
interfaces for zoonotic disease transmission, such as wildlife trade, land
use change, and agricultural system intensification, which must be
addressed to control and prevent infectious disease emergence.

• PREDICT held regular meetings with FAO and DAH to prepare for the
initiation of the livestock component of triangulated surveillance activities.
Sample collection and data collection protocols were agreed upon at the
national level and training workshops will be scheduled in 2017 with
provincial level DAH personnel who will perform the sample and data
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collection, thereby strengthening national capacity for zoonotic 
surveillance.  

• Work continued this year on a pilot study applying PREDICT viral testing
protocols to archived swine samples, previously collected by FAO and
DAH under the USAID EPT+ program. These samples were collected
concurrently (by district and season) with PREDICT surveillance and
sampling activities targeting rodents and bats from 2009-2014 and is
nearing completion with national lab partners conducting all tests.

• PREDICT held a local partner meeting in Dong Nai Province to present
the results of the project wildlife farm surveillance conducted between
2009-2014 and to discuss cooperation for triangulated surveillance under
PREDICT-2. Participants at the meeting included the Vice Director of the
Dong Nai Forest Protection Department and the Head of the Epidemiology
Division of the Sub-Department of Animal Health. The Dong Nai
government agencies agreed to continue cooperation with PREDICT in
conducting surveillance on wildlife farms. They welcomed the addition of
livestock and human sampling and the inclusion of behavioral risk
investigations.

Lab Strengthening Systems Action Package 
Milestones: Core lab tests and priority pathogens identified; National 
standardized testing algorithms and SOPs developed for selected core tests and 
pathogens of concern  

Laboratory Testing for Detection of Priority Diseases 
PREDICT joined the informal public health laboratory system support group 
organized by WHO Viet Nam that includes GHSA and EPT-2 partners from 
USAID, US CDC, DTRA, FAO, WHO, Nagasaki University, and Oxford 
University Clinical Research Unit (OUCRU). The group meets quarterly to 
share information among development partners to optimize coordination of 
activities and utilization of resources in support of the Ministry of Health’s five-
year plan to strengthen Viet Nam’s public health laboratory capacity. There 
was significant interest in PREDICT’s laboratory capacity-building activities 
and project’s viral detection tools that have capability for detecting both 
known and emerging viral threats. Partners also discussed safely distributing 
the project’s standardized positive control material.). 

This year, the project’s collaborating animal health laboratory in southern Viet 
Nam, Regional Animal Health Office No. 6 (RAHO6), completed extraction 
and PCR screening of 185 swine swab samples for corona-, filo-, flavi-, 
influenza, and paramyxoviruses; PCR products were approved for export for 
confirmatory sequencing at the global reference laboratory.  

Also this year, PREDICT’s collaborating animal health laboratory in northern 
Viet Nam, the Viet Nam National University of Agriculture (VNUA), 
commenced analysis of 186 wildlife samples collected from pangolins, civets, 
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gibbons, langurs, and leopard cats confiscated from the illegal wildlife trade. 
The samples will be screened for five viral families (corona-, filo-, flavi-, 
influenza, and paramyxoviruses).  

In collaboration with partners, project staff completed detailed laboratory 
assessments at NIHE (PREDICT human health sector partner) and PI-HCM 
(LISN partner). Project viral detection protocols and the Universal Control 
were delivered and one-on-one training was initiated and will continue into 
2017. 

PREDICT exported 42 original samples and additional RNA-extraction 
products collected during the first phase of the project (2009-2014) to the 
project’s global reference laboratory for deep sequencing and further 
characterization. 

PREDICT received permission from government partners to release test 
results from 1,804 samples from 1,131 rodents and five carnivores collected 
from wildlife farms and live animal markets during the first phase of the 
project (2009-2014). Results include the identification of five known 
coronaviruses and one new rhabdovirus; more information on these results 
and other findings from the project is available at http://data.predict.global. 

Workforce Development Action Package 
Milestones: Critical needs for epidemiological training in both human and animal 
health defined; Program for short course training revised and implemented at 
provincial and district level 

Strengthening the One Health Workforce 
This year, PREDICT/Viet Nam staff completed core trainings in biosafety, 
zoonotic disease surveillance, behavioral risk investigations, laboratory safety, 
and viral detection and continued working with government partners to 
advance national capacity through investments targeting improved detection 
for known and emerging viral threats in the national laboratory system and for 
improved influenza surveillance across animal and human sectors as part of 
the LISN initiative.  

Training Summary 
A total of 102 individuals (72 men and 30 women), including 71 governmental 
personnel have been trained in Viet Nam since the start of PREDICT-2 activities 
in 2014. A number of individuals completed trainings in more than one subject. 
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Training Events by Topic* 

Topic 
Total 

Trainings 
# Trainings by 

Government Personnel 
# Trainings 
by Women 

# Trainings by 
PREDICT staff 

# Trainings 
by Students 

Avian Sampling 6 2 3 3 
Basic Laboratory Safety 12 4 8 3 
Bat Sampling 6 2 3 3 
Biosafety and PPE 6 2 3 3 
Bushmeat Sampling 6 2 3 3 
CITI Biomedical Research 2 2 2 
Emergency Preparedness 6 2 3 3 
Implementing Cold Chain for 
Safe Sample Transport 6 2 3 3 
Non-Human Primate Sampling 4 3 3 
One Health Approach 91 68 22 2 
Other 90 68 21 1 
Packing and Shipping 
Biological Samples 6 2 3 3 
Policies and Plans 1 1 1 
Qualitative Research and 
Data Collection 6 5 5 
Rodent Sampling 6 2 3 3 
Safe Animal Capture and 
Sampling 6 2 3 3 
Safe Disposal of Carcasses 
and Infectious Waste 5 2 2 2 
Safe Sample Transport and 
Storage 1 1 1 
Small Carnivore Sampling 4 3 3 
Total 270 160 95 50 0 
*Some individuals were cross-trained in multiple topics. Individuals may be represented in
multiple rows per column and multiple columns. 
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SUPPORTING THE GLOBAL HEALTH SECURITY AGENDA 
IN CAMBODIA 

Zoonotic Disease: Through the GHSA, Cambodia has the opportunity to build 
on previous achievements by working to strengthen multisectoral coordination 
across animal and human health sectors for improved zoonotic disease 
surveillance. This year, PREDICT contributed to the national Zoonotic Technical 
Working Group and worked with government and FAO partners to 
coordinate the project’s first concurrent surveillance operation, collecting 
samples from wildlife, livestock, and people and launching behavioral risk 
investigations in a bat guano farming community to learn more about factors 
potentially associated with zoonotic disease transmission within this high-risk 
interface. Together, project staff and government partners collected a total of 
1,629 wild animal and 1,026 livestock samples, while trained medical staff 
and interviewers obtained samples and behavioral risk data from 95 people. 

Lab Strengthening Systems: PREDICT is working to directly strengthen 
capacity for detection of priority zoonotic disease threats in animal and human 
laboratories and to contribute to operationalization of a One Health laboratory 
network in Cambodia by fostering communication and coordination between 
human and animal partner laboratory facilities and ministries. This year, 
PREDICT, through the project lab at the Institute Pasteur du Cambodge 
(IPC), worked with national laboratory partners at the National Veterinary 
Research institute (NaVRI) and National Institute for Public Health (NIPH), to 
identify opportunities for capacity strengthening to enable more rapid detection of 
both known and novel zoonotic disease threats. IPC staff also continued 
actively testing samples for known and emerging viral threats while 

PREDICT and partners 
collect bat urine and 
feces at a bat guano 
farm in the Kang Meas 
district of Kampong 
Cham Province, 
Cambodia during the 
project’s first One Health 
surveillance operation 
targeting wildlife, 
livestock, and people.  
Photo: 
PREDICT/Cambodia	
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providing concurrent in-service training to government animal and human 
health laboratory staff. 

Workforce Development: A well-trained and equipped workforce is critical for 
health security and for emergency and disaster management and response. 
PREDICT investments are making an impact on Cambodia’s One Health 
workforce though the provision of in-service training to health professionals in the 
human and animal health sectors from the district to national levels. This year, 
PREDICT conducted a number of trainings in Cambodia, including pre-
service trainings for university students and in-service trainings for 
government health professionals, making critical contributions to 
strengthening the One Health workforce for improved global health security. To 
date, 10 individuals have received training in Cambodia.

Additional details and highlights from PREDICT’s 2015-2016 activities in 
Cambodia are provided below and linked to corresponding GHSA Road Map 
Action Packages.  As a Phase 2 GHSA country, the Road Map for Cambodia 
with specific milestones has not been publicly released. 

Zoonotic Disease Action Package 

Surveillance for Priority Zoonotic Diseases and Pathogens 
Together with government partners from National Veterinary Research 
Institute (NaVRI), Cambodian Communicable Disease Control Department 
(CDC), the Forestry Administration (FA), the Department of Animal Health 
and Production (DAHP), and students from Royal University of Agriculture 
(RUA) and University of Health Sciences (UHS), PREDICT conducted two 
field sampling trips (wet and dry season) targeting bats and domestic animals 
at and around bat guano farms in Kang Meas district, Kampong Cham 
province. Samples were collected from bats, including 600 fecal and urine 
samples from under farm roosts along with samples from 264 livestock 
(poultry, cattle, pigs, horses, and dogs).  

During one of these trips and with excellent cooperation between national 
livestock, wildlife, and human health sectors (including both central and local 
government departments, staff from local health centers, and village chiefs), 
PREDICT launched the first concurrent field sampling event of humans, 
wildlife, and domestic animals. The multisectoral One Health surveillance 
team sampled bats, their guano and urine, rodents, domestic animals, and 
people, and trained interviewers completed behavioral questionnaires with 
community members to help understand zoonotic disease transmission risk. 
A total of 95 participants from 32 households located on and around the bat 
farms provided samples and responses to surveys, which also served as an 
opportunity for capacity strengthening, as epidemiology students from the 
Royal University of Phnom Penh received training in behavioral risk 
investigations and survey implementation from project staff. 
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Together with partners from the NaVRI, CDC, FA, students from RUA, and local 
district veterinarians from the DAHP, PREDICT coordinated the concurrent 
sampling of rodents and domestic animals at the cross-border rodent trade field 
site in Chrey Thom, Koh Thom district, Kandal province, bordering Vietnam. 
PREDICT conducted two sampling trips (dry season and wet season) and 
sampled a total of 306 rodents during the two trips with specimens transferred to 
the project lab in advance of viral testing. In addition, the team sampled a total of 
501 domestic animals, including 270 poultry, 123 cattle/ buffalo, and 60 pigs. 
Swine sampling was performed at a small-scale abattoir where pigs from nearby 
houses are taken for slaughter. Poultry samples were collected from flocks on 
small farms and from those reared around houses. 

PREDICT made progress towards launch of syndromic surveillance activities 
in-country, obtaining approvals to move forward with surveillance activities in 
two district hospitals adjacent to the field surveillance sites in Kampong Cham 
and Kandal Provinces. In addition, team members commenced coordination 
with the Kantha Bopha pediatric hospital in Phnom Penh, which receives sick 
children from around the country, to establish syndromic surveillance of 
children with Severe Acute Respiratory Illness (SARI). 

Multisectoral Coordination to Support Mechanisms for Responding to 
Zoonotic Diseases 
• PREDICT, together with FAO partners made considerable progress in

working across animal and human health sectors and to provide
opportunities for One Health surveillance of animals and humans at
priority high-risk human-animal interfaces for zoonotic disease
transmission. Project surveillance activities, including field sampling of
wildlife, domestic animals, and humans were conducted alongside staff
from NaVRI, the Forestry Administration (FA), and the Cambodian
Communicable Disease Control Department (CDC). In addition,
PREDICT coordinated with FAO to organize concurrent sampling of
domestic animals with veterinarians from the Department of Animal
Health and Production DAHP.

• PREDICT contributed technical assistance and provided surveillance
plans and updates at national Zoonotic Technical Working Group
meetings (participants included NaVRI, FA, CDC, USAID, USCDC, WHO,
FAO, NIPH, and IPC).

• Project team members provided monthly written activity reports and
briefings to the USAID/Cambodia and USAID/RDMA, the US CDC, non-
governmental partners, and governmental partners at the Cambodian
CDC, FA, and NaVRI.

Lab Strengthening Systems Action Package 

Laboratory Testing for Detection of Priority Diseases 
This year, PREDICT met with relevant NaVRI, FA, and National Institute for 
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Public Health (NIPH) government partners to plan for laboratory training and 
joint diagnostic testing using project viral detection protocols that can detect 
zoonotic diseases of public health concern, including plans for future viral 
testing at the government animal health laboratory NaVRI.  

PREDICT continued to work with the collaborating partner lab at the IPC, 
which continued actively testing project samples using viral detection 
protocols, while providing concurrent in-service training to government animal 
and human health laboratory staff. The project lab at IPC maintains capability 
for testing of 10 viral families. 

This year the technicians at the IPC lab extracted RNA from 771 samples for 
viral family testing, including oral and rectal swabs from 195 rodents and 109 
bats and 210 bat fecal samples collected in 2014-2015. The lab completed 
viral family testing for corona-, alpha-, paramyxo-, flavi- and influenza viruses 
on these 771 samples though sequencing of positives is ongoing. Testing on 
these 771 samples is also continuing for a further five viral families (filo-, 
bunya-, rhabdo-, hanta-, and picornaviruses).  

PREDICT obtained coronavirus spike protein (cell receptor binding protein) 
sequences from deep sequencing of selected samples performed at the 
project global reference lab to further our understanding of receptor binding 
properties, and viral host range; analyses are ongoing. 

Workforce Development Action Package 

Strengthening the One Health Workforce 
PREDICT continued to advance the capacity of Cambodia’s One Health 
workforce by conducting pre-service trainings with final year university 
students (veterinary and medical students) and in-service trainings with 
government personnel from the agriculture, wildlife, and human health sectors 
(NaVRI, the Department of Wildlife and Biodiversity - DWB; part of the 
Forestry Administration, and the Cambodian CDC). These trainings 
incorporated learning and knowledge acquisition with field-based practicums 
in biosafety, field sampling and surveillance techniques, laboratory safety, 
and viral detection. 

PREDICT staff participated in the Cooperative PREDICT-FAO Asia Regional 
Laboratory Training (May 17-19, 2016) in Bangkok Thailand, which brought 
together veterinary laboratory representatives from across Southeast Asia. 
Attendees participated in hands-on training on sample preparation and 
Polymerase Chain Reaction (PCR) protocols for priority viral families; gave 
presentations on specimen collection, selection for testing, and sample 
handling and testing; reviewed philosophies behind priority virus identification, 
analysis, and reporting; and strategized on FAO-PREDICT collaborative 
sample collection in livestock. Additionally, PREDICT laboratory 
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representatives shared key insights to successful field sampling and 
laboratory analysis gained through experience working under the first phase 
of the project.  

Training Summary 
A total of ten individuals, including eight men and two women, have been 
trained in Cambodia since the start of PREDICT-2 activities in 2014.  Three 
governmental personnel and two students have received training from PREDICT. 
A number of individuals completed trainings in more than one subject. 

Training Events by Topic* 

Topic 
Total 

Trainings 
# Trainings by 

Government Personnel 
# Trainings 
by Women 

# Trainings by 
PREDICT staff 

# Trainings 
by Students 

Basic Laboratory Safety 10 3 2 5 2 
Bat Sampling 10 3 2 5 2 
Biosafety and PPE 10 3 2 5 2 
Human Biological Sampling 10 3 2 5 2 
Human Syndromic 
Surveillance 1 1 
Implementing Cold Chain for 
Safe Sample Transport 10 3 2 5 2 
Livestock Sampling 10 3 2 5 2 
Non-Human Primate 
Sampling 10 3 2 5 2 
Rodent Sampling 10 3 2 5 2 
Safe Animal Capture and 
Sampling 10 3 2 5 2 
Safe Sample Transport and 
Storage 10 3 2 5 2 
Small Carnivore Sampling 10 3 2 5 2 
Totals 111 33 22 56 22 
*Some individuals were cross-trained in multiple topics. Individuals may be represented in
multiple rows per column and multiple columns. 

Other Activities: 
• This year, project staff submitted two papers entitled “Diversity of bat

astroviruses in Lao PDR and Cambodia” and “Genetic diversity of 
coronaviruses in bats in Lao PDR and Cambodia 
Infection, Genetics and Evolution” for publication in the journal Infection, 
Genetics and Evolution; both papers have now been accepted. 
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SUPPORTING THE GLOBAL HEALTH SECURITY AGENDA 
IN THE LAO PEOPLE’S DEMOCRATIC REPUBLIC 

Zoonotic Disease: Through the GHSA, the Lao People’s Democratic Republic 
(PDR) has the opportunity to build on previous achievements by working to 
strengthen multisectoral coordination across animal and human health sectors 
for improved zoonotic disease surveillance. This year, PREDICT worked with 
government and FAO partners to conduct scoping visits to potential 
surveillance sites at high-risk interfaces in wildlife markets and 
subsistence hunting communities. Following the visits, PREDICT officially 
launched concurrent animal sampling activities, collecting samples from 
153 animals (19 bats and 134 rodents), while FAO-supported teams 
sampled livestock. 

Lab Strengthening Systems: PREDICT is working to directly strengthen 
capacity for detection of priority zoonotic disease threats in animal and human 
laboratories and to contribute to operationalization of a One Health laboratory 
network in Lao PDR by fostering communication and coordination between 
human and animal partner laboratory facilities and ministries. This year, 
PREDICT worked with the National Animal Health Laboratory (NAHL) and 
the National Center for Laboratory and Epidemiology (NCLE), our 
implementing lab partners for animal and human surveillance activities, to identify 
opportunities for capacity strengthening to enable more rapid detection of both 
known and novel zoonotic disease threats. NAHL staff received training and 

An insectivorous bat 
caught at an animal-
human interface, where 
people capture bats to 
process for their use in 
traditional medicines. 
Here, a bat expert from the 
National University of Laos 
demonstrates methods for 
identifying bat species 
based on the number and 
placement of teeth.  
Photo: Dave McIver, 
PREDICT/Lao PDR 
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maintained capacity for testing wildlife and livestock samples for viral 
families using techniques that can detect priority zoonotic diseases of 
public health concern, such as MERS-Coronavirus, Zika virus, and Ebola 
viruses. 

Workforce Development: A well-trained and equipped workforce is critical for 
health security and for emergency and disaster management and response. 
PREDICT investments are making an impact on Lao PDR’s One Health 
workforce though the provision of in-service training to health professionals in the 
human and animal health sectors from the district to national levels. This year, 
PREDICT conducted a number of trainings in Laos, including a field-based 
training for project and government staff in methods for zoonotic disease 
surveillance, making critical contributions to strengthening the One Health 
workforce for improved global health security. To date, 19 individuals have 
received training in Laos PDR, including 15 government personnel, part of the 
national One Health workforce. 

Additional details and highlights from PREDICT’s 2015-2016 activities in the Lao 
PDR are provided below and linked to corresponding GHSA Road Map Action 
Packages. As a Phase 2 GHSA country, the Road Map for Lao PDR with specific 
milestones has not been publicly released. 

Zoonotic Disease Action Package 

Surveillance for Priority Zoonotic Diseases and Pathogens 
PREDICT conducted a scoping visit in Champasak Province between 
(October 31 - November 7, 2015) in southern Lao PDR, with representatives 
from the FAO, the Department of Livestock and Fisheries (DLF), the National 
Animal Health Laboratory (NAHL), and the National Center for Laboratory and 
Epidemiology (NCLE). This visit included investigations of multiple wildlife 
markets and identification of subsistence-hunting communities and potential 
surveillance sites along wildlife, human, and domestic animal interfaces. 

The PREDICT team conducted a second visit to Na Pa Kieb village, the 
selected surveillance site in Champasak Province, alongside representatives 
from NAHL and NCLE (January 20-22, 2016) to assess the Soth Village 
Cluster healthcare center, visit the Khong District Hospital, and engage the 
Na Pa Kieb community in preparation for future concurrent human and animal 
sampling.  

During three field trips to priority surveillance sites (Na Pa Kieb village and the 
Kilometer 14 wildlife market) conducted since May 2016, PREDICT collected 
807 samples from 134 rodents and 19 bats. In addition, in Na Pa Kieb village, 
FAO partners collected livestock samples from buffalo, poultry, and swine 
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concurrently with PREDICT, representing the official launch of joint animal 
surveillance activities designed to explore risks of zoonotic disease 
transmission between animal populations.  

 
Plans for human surveillance were also advanced this year, as PREDICT 
completed development of a Lao PDR-specific human behavioral and 
biological sampling protocol (September 2016), currently being finalized for 
submission for ethical clearance by the NCLE. 

 
Multisectoral Coordination to Support Mechanisms for Responding to 
Zoonotic Diseases 
• During a field scoping visit (November 2015), PREDICT liaised with 

provincial department partners, including the Provincial Office of 
Agriculture and Forestry (PAFO), the Provincial Health Office (PHO), and 
the Provincial Office of Natural Resources and Environment (PONRE), to 
explain the project and facilitate future field work in Champasak Province. 

• PREDICT worked with the Department of Livestock and Fisheries to 
create a Memorandum of Understanding, which was submitted to the 
Ministry of Agriculture and Forestry and the Ministry of Planning and 
Investment and signed by the Lao PDR Government on May 9, 2016, 
allowing the official launch of PREDICT in Lao PDR.  

• Team members gave a presentation on EPT-2 and PREDICT to the 
Ministry of Planning and Investment (February 10, 2015) and obtained 
their support for project implementation. 

• PREDICT staff met with partners from the DLF, Department of 
Communicable Disease Control, NAHL, and NCLE to discuss data 
management and sharing (September 5, 2016). Following the meeting, 
NAHL, NCLE, and DLF agreed to use the project database and 
associated data collection tools for both wildlife and human biological 
samples, and data sharing agreements were subsequently signed – a 
critical step towards enabling data sharing and reporting across animal 
and human health sectors. 

 
Lab Strengthening Systems Action Package 
 

Laboratory Testing for Detection of Priority Diseases 
PREDICT convened a meeting (March 7, 2016) with the Director of NAHL, 
the NAHL point of contact for the project, and the lead of FAO Lao PDR to 
discuss project lab protocols, standard laboratory tests for animal and human 
samples, and to plan a training event to be held in Vientiane.  
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PREDICT completed laboratory training (August 22-26, 2016), in Vientiane at 
NAHL. Ten staff from NAHL and NCLE were trained on nucleic acid 
extraction and cDNA synthesis, using the project universal control, viral 
detection protocols, gel electrophoresis, interpretation of results, and 
optimization of PCR protocols with control plasmids. As a result, NAHL is well 
prepared to continue testing wildlife and livestock samples for viral families 
that can detect priority zoonotic diseases of public health concern (corona-, 
filo-, flavi-, influenza, and paramyxoviruses).  

Workforce Development Action Package 

Strengthening the One Health Workforce 
PREDICT conducted a large-scale classroom and practical field training 
session, focusing on key One Health skills for zoonotic disease surveillance 
(July 24 - August 6, 2016) in Champasak Province, with support from 
PREDICT global and Cameroon staff. Bat and rodent experts from the 
National University of Lao PDR, Faculty of Environmental Science, also 
presented to trainees on species identification and capture techniques and 
assisted in the capture of rodents and bats during field training. This training 
strengthened the capacity of the PREDICT/Lao PDR team and local 
government health professionals to safely conduct animal capturing and 
sampling and to manage data. Participants included representatives from the 
Provincial Office of Agriculture and Forestry, Provincial Office of Natural 
Resources and Environment, technical staff from the Khong District Office of 
Agriculture and Forestry, as well as personnel from the National Animal 
Health Laboratory and the National Centre for Laboratory and Epidemiology. 

Opening ceremonies at a training event with government partners from 
NCLE, NAHL, the Provincial Forestry and Agriculture Office, the 
National University of Laos, and PREDICT’s Lao PDR and Cameroon 
teams. Photo: Dave McIver, PREDICT/Lao PDR 
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Training Summary 
A total of 19 individuals (17 men and two women), including 15 
governmental personnel have been trained in the Lao PDR since the start of 
PREDICT-2 activities in 2014. A number of individuals completed trainings in 
more than one subject. 

Training Events by Topic* 

Topic 
Total 

Trainings 
# Trainings by 

Government Personnel 
# Trainings 
by Women 

# Trainings by 
PREDICT staff 

# Trainings 
by Students 

ACU 101 1 1 
Avian Sampling 1 1 
Basic Laboratory Safety 13 9 4 4 
Bat Sampling 13 9 4 4 
Biosafety and PPE 13 9 4 4 
Bushmeat Sampling 13 9 4 4 
CITI Biomedical Research 1 1 
Emergency Preparedness 13 9 4 4 
Implementing Cold Chain for 
Safe Sample Transport 13 9 4 4 
Lab Protocols and Diagnostics 9 9 3 1 
Livestock Sampling 1 1 
Non-Human Primate Sampling 1 1 
Outbreak Response 4 2 2 4 
Packing and Shipping 
Biological Samples 1 1 
Policies and Plans 4 2 2 4 
PREDICT School 2 2 
Qualitative Research and 
Data Collection 1 1 
Rodent Sampling 13 9 4 4 
Safe Animal Capture and 
Sampling 11 7 2 3 
Safe Disposal of Carcasses 
and Infectious Waste 13 9 4 4 
Safe Sample Transport and 
Storage 1 1 
Small Carnivore Sampling 1 1 
Total 143 92 41 55 0 
*Some individuals were cross-trained in multiple topics. Individuals may be represented in
multiple rows per column and multiple columns. 
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Other Activities: 
• On March 23, 2016, a collaboratively written PREDICT and PREVENT

project manuscript from EPT-1, “Wildlife Trade and Human Health in Lao
PDR: An Assessment of the Zoonotic Disease Risk in Markets,” was
published in the journal PLoS ONE (See Section 6 – Publication
Summaries for details).

• The project country coordinator presented at the One Health Symposium
held by the Lao PDR government (September 21-22, 2016), in
cooperation with the US CDC, Defense Threat Reduction Agency (DTRA),
WHO, and FAO and attended by participants from the Provincial
Agriculture and Forestry Office and the Provincial Health Office, as well as
NGOs working in zoonotic disease surveillance. The meeting objective
was to share results from zoonotic surveillance activities and to discuss
methods to increase understanding of the One Health concept by high
ranking government officials. The presentation included an overview of the
success of PREDICT-1 in Lao PDR, the components of the USAID
Emerging Pandemic Threats-2 program, coordinated surveillance efforts
by PREDICT and FAO, human syndromic surveillance, and an overview of
hospitals that will participate in human syndromic surveillance in Laos.
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SUPPORTING THE GLOBAL HEALTH SECURITY AGENDA 
IN MALAYSIA 

Zoonotic Disease: Through the GHSA, Malaysia has the opportunity to build on 
previous achievements by working to strengthen multisectoral coordination across 
animal and human health sectors for improved zoonotic disease surveillance. This 
year, PREDICT/Malaysia worked with government partners to launch 
triangulated surveillance activities in the Orang Asli community, an at-risk 
community with frequent contact with wildlife through subsistence hunting, 
collecting samples from wildlife, domestic animals (dogs and chickens), and 
people. In addition, at the request of government partners, PREDICT provided 
technical assistance during multiple wildlife die-off events and disease 
investigations. This year, PREDICT teams and collaborating government partners 
in Peninsular Malaysia and Sabah sampled over 400 wild animals, 160 domestic 
animals, and 170 people, offered multiple in-service training opportunities to in-
country partners, and through the Deep Forest project, continued to explore the 
dynamics of land use change on viral spillover and emergence. 

Lab Strengthening Systems: PREDICT is working to directly strengthen capacity 
for detection of priority zoonotic disease threats in animal and human laboratories 
and to contribute to operationalization of a One Health laboratory network in 
Malaysia by fostering communication and coordination between human and animal 
partner laboratory facilities and ministries. This year, PREDICT continued working 
with government lab partners at the project collaborating labs PERHILITAN 
National Wildlife Forensic Laboratory (Peninsular Malaysia) and the Sabah 
Wildlife Department’s Wildlife Health, Forensics, and Genetics Laboratory, both 
of which continued advancing capacity for viral testing of animal samples. Also this 
year, PREDICT worked to strengthen capabilities to enable more rapid detection 
of both known and novel zoonotic disease threats in people at the National Public 
Health Laboratory (Peninsular Malaysia) and the Kota Kinabalu Public Health 
Laboratory (Sabah). Trainings and preparations with these labs are well underway, 
and viral testing is scheduled to begin in 2017.  

Workforce Development: A well-trained and equipped workforce is critical for 
health security and for emergency and disaster management and response. 
PREDICT investments are making an impact on Malaysia’s One Health workforce 
though the provision of in-service training to health professionals in the human and 
animal health sectors from the district to national levels. This year, PREDICT 
conducted a number of trainings in Malaysia, including field and lab-based 
trainings for project and government staff covering methods for zoonotic 
disease surveillance and viral detection. To date, 74 individuals have received 
training in Malaysia, 71 of whom are government personnel, making critical 
contributions to strengthening the national One Health workforce for improved global 
health security. 

Additional details and highlights from PREDICT’s 2015-2016 activities in Malaysia 
(separated by Peninsular Malaysia and Sabah) are provided below and linked to 
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corresponding GHSA Road Map Action Packages.  As a Phase 2 GHSA country, the 
Road Map for Malaysia with specific milestones has not been publicly released. 

PENINSULAR MALAYSIA 

Zoonotic Disease Action Package 

Surveillance for Priority Zoonotic Diseases and Pathogens 
PREDICT held meeting with Department of Orang Asli Development (JAKOA) 
and Orang Asli village leaders from Kuala Lipis, Gua Musang, and Kuala Kangsar 
to inform village leaders of surveillance activities and plans for sampling animals 
and people and to set dates for community meetings. The Orang Asli villages 
targeted for surveillance are remote rural communities with frequent wildlife 
contact, including through subsistence hunting. Village leaders reiterated their 
support for the project and for PREDICT plans to sample humans, wildlife, and 
livestock. Community meetings were held with around 220 individuals at Pos 
Lenjang, Gua Musang, and Kuala Kangsar to provide information about the aims 
of the project and about plans for human, wildlife, and livestock sampling. The 
team also provided information on zoonotic diseases and transmission risk, along 
with prevention and risk mitigation options, for example through carcass disposal 
and practices for safe hunting.  

PREDICT also met with the Ministry of Health and PERHILITAN (Department of 
Wildlife and National Parks) to coordinate human, wildlife, and livestock sampling 
in the Orang Asli villages. Following these meetings, the first sampling trip to 
communities near Kuala Lipis occurred in May 2016, led by a collaborative 
sampling team, including Ministry of Health, District Health, and PERHILITAN 
staff. After the launch of surveillance in Kuala Lipis, PREDICT and government 
partners completed the initial round of concurrent human, wildlife, and livestock 
surveillance in all three Orang Asli communities, enrolling 171 people for 
sampling and behavioral risk surveys and collecting 1,302 samples.  

This year, PREDICT conducted a total of four animal surveillance and sampling 
events in Peninsular Malaysia (including sampling events at the Orang Asli 
villages) during which 2,454 samples were collected from 227 animals at high-
risk human-animal interfaces: 20 bats, 15 rodents, 27 non-human primates (one 
a pet), one carnivore (also a pet), 87 dogs, and 77 chickens.  

Multisectoral Coordination to Support Mechanisms for Responding to 
Zoonotic Diseases 
• PREDICT attended the Roundtable on Sustainable Palm Oil (RSPO) Annual

Meeting in Kuala Lumpur (November 17-19, 2015) as part of a new 
engagement with the oil palm industry and extractive industries in-country. At 
the meeting, PREDICT displayed three posters: “The Economics of Pandemic 
Prevention: New Strategies to Mitigate Disease Emergence at Source” 
(showing an economic analysis of disease prevention versus outbreak 
response); “Bat species and viral diversity across different anthropogenic 
disturbance gradients in Kinabatangan, Sabah, Malaysia” (describing findings 
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that low-disturbance sites may host animals with a lower number of viruses); 
and “Assessing viral diversity within non-human primates of Peninsular and 
Bornean Malaysia” (which detailed findings of measles virus and human 
Adenovirus G RNA in macaques).  

• PREDICT met with the new director and new deputy director of the
Department of Wildlife and National Parks, Peninsular Malaysia
(PERHILITAN; December 11, 2015) to provide an update on work to date. At
the meeting, both confirmed their continued support for the project.

• In addition, PREDICT conferred with the newly confirmed director of the
Department of Veterinary Services (DVS; January 14, 2016), to discuss
project activities and renew engagement with the Veterinary Research
Institute (VRI).

• The team coordinated with the Malaysia One Health University Network
(MyOHUN) to assist Wildlife Disease Risk Analysis Training (April 2016).
PREDICT also made plans and preparations to give a talk at a MyOHUN
colloquium in April 2016 on PREDICT and the USAID-funded Infectious
Disease Emergence and Economics of Altered Landscapes (IDEEAL) project
activities.

• PREDICT gave an invited talk at the Asia-Pacific Biosafety Association’s 11th

Annual Biosafety Conference, “Strength in Unity: Partnerships in Biosafety &
Biosecurity,” held in Siem Reap, Cambodia (May 31-June 3, 2016).

• The team continued to collaborate with government partners at PERHILITAN
with regard to samples collected through the Wildlife Disease Surveillance
Program (WDSP) and opportunities for additional viral testing.

• PREDICT/Malaysia’s country coordinator shared expertise on zoonotic
disease risk analysis with partners at the One Health Workforce - One Health
Risk Analysis Training (April 21, 2016) through a talk titled “The Emerging
Pandemic Threat PREDICT Program and Implications for Risk Analysis”.

• PREDICT continued developing plans with the Faculty of Veterinary Medicine,
Universiti Putra Malaysia (UPM) with regard to incorporating the project’s viral
detection protocols for the testing of domestic animal and livestock samples, a
collaboration that will strengthen PREDICT and OHW partnerships through
MyHOUN.

• The project country coordinator shared expertise and experiences working in
One Health and zoonotic disease surveillance activities with students at the
Faculty of Applied Sciences at UCSI University, Kuala Lumpur in a talk
entitled “Conservation through One Health & Zoonotic Disease Surveillance:
The PREDICT & IDEEAL Projects in Malaysia” (September 19, 2016).

Lab Strengthening Systems Action Package 

Laboratory Testing for Detection of Priority Diseases 
This year, PREDICT engaged National Public Health Laboratory (NPHL) 
representatives and Kuala Lipis District Health Officers to discuss workflow, 
biosafety, and administrative needs in preparation for the launch of viral testing. 
The NPHL laboratory, part of Malaysia’s national laboratory network, will be the 
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main collaborating lab for testing of human samples collected as part of 
triangulated surveillance activities in the at-risk Orang Asli community. PREDICT 
held regular meetings with MoH and NPHL and made plans to initiate viral testing 
in October 2016. As part of efforts to prepare the lab for launch, PREDICT 
coordinated a new laboratory inspection with biosafety consultant and improved 
cold chain for sample storage by installing a temperature monitoring system for 
the ultra-low temperature freezer. Training for lab staff has also commenced and 
will continue through in-service viral detection training as the lab initiates activities. 

PREDICT met with the director general of the Department of Veterinary Services 
(DVS - May 16, 2016) and made plans to move lab equipment from the 
Veterinary Research Institute (VRI) to the Faculty of Veterinary Medicine (FVM) 
Universiti Putra Malaysia and the project lab at PERHILITAN. Livestock testing 
will now be conducted at the FVM Virology and Bacteria lab (planned to begin in 
December 2016) with wildlife testing continuing at the PERHILITAN National 
Wildlife Forensic Laboratory. 

PREDICT transferred project equipment (MiniMag, laminar cabinet, -20C freezer, 
4C refrigerator, ultra-low freezer, and CO2 back-up systems, and other 
consumables) from the old diagnostic laboratory to PERHILITAN’s planned Bio-
Safety Level (BSL) 2 disease diagnostic lab. In addition, PREDICT installed two 
biosafety cabinets at the new PERHILITAN laboratory and hosted biosafety 
consultants to review progress and provide feedback on improvements needed 
for BSL2 certification. Consultants identified a few issues that will be resolved by 
December 2016 thereby enabling certification and initiation of viral detection 
activities.  

Workforce Development Action Package 

Strengthening the One Health Workforce 
PREDICT conducted meetings and training with 34 MoH District Health Offices to 
prepare for Orang Asli community sampling. Training covered lab safety and 
biosafety and proper use of PPE along with surveillance implementation, 
including eligibility criteria, enrolment, pre-test counseling; how to consent 
participants; how to administer the behavioral risk questionnaire; how to fill in 
appropriate forms for the study; and safe collection of nasal and oropharyngeal 
swabs.  

PREDICT also conducted training for seven government staff (four PERHILITAN 
staff and three Wildlife Health Unit staff) on biosafety, PPE use, safety for wildlife 
and domestic animal handling, specimen collection, cold chain maintenance, and 
setting up small mammal and bat traps 

Training Summary 
A total of 31 individuals (16 men and 15 women), including 31 governmental 
personnel have been trained in Peninsular Malaysia since the start of PREDICT-2 
activities in 2014. A number of individuals completed trainings in more than one 
subject. 
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Training Events by Topic (Peninsular Malaysia)* 

Topic 
Total 

Trainings 
# Trainings by 

Government Personnel 
# Trainings 
by Women 

# Trainings by 
PREDICT staff 

# Trainings 
by Students 

Basic Laboratory Safety 11 11 4 
Biosafety and PPE 31 31 15 
Other 42 42 19 
Total 84 84 38 0 0 
*Some individuals were cross-trained in multiple topics. Individuals may be represented in multiple
rows per column and multiple columns. 

Other activities 
• PREDICT’s country coordinator gave a talk at the Asia-Pacific Biosafety

Association 11th Annual Biosafety Conference on “One Health Networks & 
Zoonotic surveillance: The PREDICT Project in Malaysia” in Siem Reap, 
Cambodia (June 2, 2016).  

• Two abstracts submitted by PREDICT/Malaysia team members were
accepted for poster presentations at the One Health, Ecohealth conference in 
Melbourne (December 2016): “Assessing viral diversity in non-human 
primates and bats of Peninsular and Bornean Malaysia” and “Zoonotic Viruses 
Surveillance for the Confiscated Pangolins in Malaysia”. 

SABAH MALAYSIA 

Zoonotic Disease Action Package 

Surveillance for Priority Zoonotic Diseases and Pathogens 
This year, PREDICT supported government partners, providing field and lab-
based technical assistance during multiple animal die-off and disease 
investigations. In May, Sabah Wildlife Department (SWD) requested assistance 
with elephant death investigation, and PREDICT with WHU partners conducted 
necropsies and collected samples as part of an outbreak investigation capacity 
building exercise. At the request of the Malaysian Wildlife Health Unit, PREDICT 
opportunistically collected feces from wild orangutans found in Sepilok forest 
(November 8, 2015) and screened the samples for viruses prior to the relocation 
of these animals to the Sepilok Orangutan Rehabilitation Centre. Finally, after a 
gibbon died suddenly of flu like symptoms in May 2016 at the Rescue Centre, 
Kota Kinabalu, SWD requested PREDICT support with an investigation. Project 
staff conducted a necropsy at the Rescue Centre, sampled one animal, and 
collected 24 samples.  

PREDICT received approval in February 2016 to work in Wilmar Ribubonus oil 
palm planation and conducted a visit to the site in March 2016 to characterize the 
plantation for surveillance and sampling activities. 
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In July 2016, PREDICT held a meeting with Sabah State Health Department 
(SSHD) to develop plans with staff from KKPHL and Queen Elizabeth and Likas 
hospitals for syndromic surveillance activities to begin in 2017. The team also 
commenced trainings in project human surveillance activities with SSHD staff. 

This year, PREDICT teams completed a total of nine surveillance events, 
collecting 401 samples from 40 animals (one wild boar, 11 non-human primates, 
24 pangolins, and three elephants). Details on the surveillance events and 
sample collections are provided below. 
• Sampled proboscis monkeys (Nasalis larvatus) in Kota Belud (19-20 October)

and Kota Belud (February 2016) with SWD. These animals are being
evaluated for translocation due to wildlife-human conflict.

• Collected 37 specimens from four long-tailed macaques (December 2015) at
the human-wildlife conflict interface and collected 52 samples from four
rescued gibbons (December 2015); viral screening will inform a management
plan.

• Sampled two wild orangutans (January 2016) and collected a total of 21
specimens prior to their translocation to the Sepilok Orangutan Rescue
Centre.

• Collected 134 samples from 23 pangolins at Sepilok Orangutan Rehabilitation
Centre (February 2016); the animals were confiscated from smuggler during
transportation. Pangolin are of interest due to high prevalence in
transboundary illegal trade (value chain).

• Sampled two proboscis monkeys and collected 27 samples near the Segama
River- Lahad Datu (March 2016). This is a wild population near a human
community, resulting in frequent conflict. This population may be relocated
and so were provided a genetic screen and health check prior to relocation. In
addition, the team sampled an additional six proboscis monkeys and collected
76 samples in April 2016.

• Sampled a pangolin at Lok Kawi Wildlife Park's clinic (June 2016) and
collected 11 samples. The animal was confiscated from a smuggler during
transportation.

• Sampled a proboscis monkey near Sugut – Sabah (August 2016) and
collected 15 samples. The proboscis monkey population near Sugut is a wild
population near a human community, resulting in frequent conflict. This
population may be relocated and so were provided a genetic screen and
health check prior to relocation.

• Also sampled two proboscis monkeys in Beluran – Sabah, collecting 30
samples. This is also a wild population near a human community, resulting in
frequent conflict. This population may also be relocated and so were provided
a genetic screen and health check prior to relocation.

• Collected three bushmeat samples at the WHGFL from wild boar meat
sourced from a restaurant located at Penampang, Kota Kinabalu.

As part of Deep Forest Project, activities to sample wildlife along a deforestation 
gradient and investigate the potential impact of anthropogenic change on viral 
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diversity and disease emergence continue, PREDICT received ethical approval 
(December 2015) to conduct a second round of behavioral risk investigations 
using the Human Animal Contact Survey (HACS) at Telupid. The team conducted 
a visit to Telupid District in October 2015 to evaluate potential sites for Deep 
Forest sampling and to identify communities for a second round of PREDICT’s 
HACS. PREDICT held community meetings with 76 individuals in July 2016 living 
near Deep Forest sites at Kampungs Buis, Ansuan, Baba, and with staff on the 
Wilmar Ribubonus plantation in Telupid. The meetings were held to inform the 
community about the project and the HACS. The survey was launched in July in 
these communities, and a total of 450 people were interviewed. 

As part of continuing Deep Forest project sampling, PREDICT completed 
sampling events at four sites: Semi Disturbed 3 (SD3), SD1, SD2 and Pristine 2. 
A total of 129 animals were sampled (36 rodents and tree shrews, two other 
mammal, six carnivores, and 85 bats), and 1,064 samples were collected. 

An additional 10 Deep Forest sampling trips were completed in two rounds, 
including visits to Semi-disturbed sites 1 and 3 and Disturbed sites 1, 2, and 3. 
PREDICT teams collected a total of 3,056 biological specimens from 331 animals 
(180 bats, 143 rodents and tree shrews, six carnivores, and two other mammals). 

Multisectoral Coordination to Support Mechanisms for Responding to 
Zoonotic Diseases 
• PREDICT was invited to join Sabah Zoonotic Diseases Committee

semiannual meetings with Sabah State Health Department (SSHD), DVS 
Sabah, SWD, and staff from Universiti Malaysia Sabah (UMS). PREDICT 
provided information on viral findings along with results from the Deep Forest 
Project’s Human Animal Contact Survey. 

• Project staff met with the former Infectious Disease Adviser for the State of
Sabah to discuss the strategy for engaging the Department of State Health 
Sabah (DSHS) regarding disease findings from PREDICT and IDEEAL 
models. 

• The team met with the Forest Sustainability Manager for Wilmar International
(November 19, 2016) and the Sustainability Manager for Wilmar’s Sabah
plantations to discuss PREDICT sampling on the plantations and potential
surveillance in clinics that provide medical care for staff and workers.

• PREDICT met with the British High Commissioner and Economic Counsellor
from the British High Commission (December 9, 2016) and discussed the
local implementation of project activities.

• The project lab manager presented on project work at the MyOHUN
colloquium, Kuching, Sarawak (April 14, 2016).
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Lab Strengthening Systems Action Package 

Laboratory Testing for Detection of Priority Diseases 
PREDICT continued working with the Sabah Wildlife Department’s Wildlife Health, 
Genetic, and Forensic Laboratory (WHGFL), the collaborating project lab, which 
maintains capacity for viral detection of known and emerging threats including 
arena-, corona-, filo-, flavi-, hanta-, herpes-, and influenza viruses. 

This year, PREDICT successfully recruited a laboratory manager for SWD’s 
WHGFL to meet the lab’s re-certification requirements for 2016-2017. In addition, 
project staff trained the new lab manager on general management tasks and lab 
operations, lab safety, PPE, sample collection and storage, introduction to the 
project and Deep Forest activities, along with viral testing and molecular 
techniques (April 2016).  

PREDICT also worked with WHGFL on recertification (May 2016), including lab 
inspection and discussion of how to improve lab management and safety. The 
team also provided training for nine individuals covering lab drills and training for 
lab staff and WHU rangers on biosafety, PPE, and glow-germ test.  

In preparations for next year’s syndromic surveillance in Sabah, PREDICT led 
trainings with seven Kota Kinabalu Public Health Laboratory (KKPHL) staff, our 
collaborating partner for testing of human samples, on viral detection protocols, 
including use of the MiniMag extraction system for sequencing.  

PREDICT continued ongoing laboratory analysis of samples collected for the 
Deep Forest project this year, testing 94 specimens (including 27 urine, 50 throat, 
and 17 rectal specimens) from 50 animals (49 bats and one civet) for corona-, 
filo-, paramyxo-, influenza, and herpes-viruses; results are pending.  

In addition, the lab tested 188 Deep Forest 2 samples (100 animals) for filo, 
corona, paramyxo, influenza, and herpesviruses. Cloning and plasmid 
preparations have been completed, and confirmatory sequencing is underway. 
Results will be shared with government partners for approval when available.  

The lab team also extracted 697 Deep Forest samples (lysis buffer duplicates of 
samples preserved in Viral Transport Media previously tested in 2013) and tested 
the samples for corona-, filo-, paramyxo-, arena-, hanta-, and herpesviruses for 
comparison.  

An additional 143 Deep Forest samples from 59 animals were tested for filo-, 
corona-, paramyxo-, influenza, and herpesvirues; results are pending 
interpretation and approval by government partners for release.   

Finally, 697 Deep Forest samples from 411 animals were screened for filo-, 
corona-, paramyxo-, influenza, herpes-, hanta-, and arenaviruses; results are 
pending and will be shared with government partners for approval.   

149



Workforce Development Action Package 

Strengthening the One Health Workforce 
PREDICT provided refresher training on safe capture, handling, and sampling of 
wildlife for zoonotic disease surveillance to a Malaysian Wildlife Rescue Unit 
(WRU) ranger. 
PREDICT also trained a masters student from the Biotechnology Research 
Institute, UMS on molecular techniques and viral detection protocols this year.  
Following training, the student joined the PREDICT team in September as a 
project laboratory technician.  

Additional trainings are covered above under Lab Strengthening Systems. 

Traning Summary 
A total of 43 individuals (37 men and 6 women), including 40 governmental 
personnel have been trained in Sabah, Malaysia since the start of PREDICT-2 
activities in 2014. A number of individuals completed trainings in more than one 
subject. 
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Training Events by Topic (Sabah, Malaysia)* 

Topic 
Total 

Trainings 
# Trainings by 

Government Personnel 
# Trainings 
by Women 

# Trainings by 
PREDICT staff 

# Trainings 
by Students 

Avian Sampling 1 1 1 
Basic Laboratory Safety 37 35 3 2 
Bat Sampling 1 1 1 
Biosafety and PPE 38 36 3 2 
Bushmeat Sampling 1 1 1 
CITI Biomedical Research 1 1 1 
CITI Social Behavioral 1 1 1 
Emergency Preparedness 2 2 2 
Human Biological Sampling 1 1 1 
Implementing Cold Chain for 
Safe Sample Transport 1 1 1 
Livestock Sampling 1 1 1 
Non-Human Primate Sampling 2 1 1 1 
Other 39 37 5 
Packing and Shipping 
Biological Samples 1 1 1 
Policies and Plans 1 1 1 
Qualitative Research and 
Data Collection 1 1 1 
Rodent Sampling 1 1 1 
Safe Animal Capture and 
Sampling 33 32 2 1 
Safe Sample Transport and 
Storage 35 35 1 
Small Carnivore Sampling 4 3 1 1 
Total 202 179 30 21 0 
*Some individuals were cross-trained in multiple topics. Individuals may be represented in multiple
rows per column and multiple columns. 

Other Activities this Period	
• The team hosted a journalist from a British independent newspaper in the field

(October 4-6, 2016), resulting in two articles describing PREDICT and the
Deep Forest project and featuring novel viruses found in Sabah.

• PREDICT’s country coordinator, lab manager, and field manger were
interviewed by RTM 1 about the project, Deep Forest, and collaboration with
Malaysian Government to build capacity for zoonotic disease surveillance.
The program is scheduled to air in late 2016 or early 2017.
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SUPPORTING THE GLOBAL HEALTH SECURITY AGENDA 
IN THAILAND 

Zoonotic Disease: Through the GHSA, Thailand has the opportunity to build on 
previous achievements by working to strengthen multisectoral coordination across 
animal and human health sectors for improved zoonotic disease surveillance. This 
year, PREDICT provided sample collection and lab support to government 
partners during an investigation into a bat die-off event. PREDICT also worked 
with government and FAO partners to coordinate and launch joint surveillance of 
wildlife and livestock populations at high-risk interfaces for disease transmission, 
collecting 159 samples from macaques and 394 samples from pigs (through FAO’s 
collaboration with the Department of Livestock Development). PREDICT also 
continued to sample wildlife at key pathways for zoonotic disease emergence, 
collecting samples from 301 bats (with an additional 50 non-invasive bat 
specimens) and 56 rodents. Samples continue to be tested for 10 viral families at 
the project lab, a key national and regional resource for viral detection and discovery.  

Lab Strengthening Systems: PREDICT is working to directly strengthen capacity 
for detection of priority zoonotic disease threats in animal and human laboratories 
and to contribute to operationalization of a One Health laboratory network in 
Thailand by fostering communication and coordination between human and animal 
partner laboratory facilities and ministries. This year, PREDICT’s laboratory, the 
WHO Collaborating Centre for Research and Training on Viral Zoonoses at 
Chulalongkorn University provided critical viral detection support during 
multiple events of public health concern, including confirming cases of MERS-
Coronavirus, supporting Zika virus surveillance, and by investigating a 
suspected Ebola case. In addition, lab staff continued to provide training 
opportunities for national lab staff both in Thailand and in the Asia region, 

Measuring bat body 
length and collecting a 
swab sample from a 
Lyle’s flying foxes 
(Pteropus lylei) during 
triangulated wildlife-
domestic animal 
surveillance in 
Chonburi Province.  
Photos: 
PREDICT/Thailand  
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helping to advance laboratory networks and improve global health security through 
advances in viral detection. 

Workforce Development: A well-trained and equipped workforce is critical for 
health security and for emergency and disaster management and response. 
PREDICT investments are making an impact on Thailand’s One Health workforce 
though the provision of in-service training to health professionals in the human and 
animal health sectors from the district to national levels. To date, 27 individuals 
have received training in Thailand with PREDICT providing a number of training 
opportunities this year, including core trainings for project staff, biosafety and 
zoonotic disease surveillance training for government staff, and viral detection 
training for national lab staff in Thailand and the Asia region. 

Additional details and highlights from PREDICT’s 2015-2016 activities in Thailand 
are provided below and linked to corresponding GHSA Road Map Action Packages. 
As a Phase 2 GHSA country, the Road Map for Thailand with specific milestones 
has not been publicly released. 

Zoonotic Disease Action Package 

Surveillance for Priority Zoonotic Diseases and Pathogens 
In partnership with the Department of National Parks, Wildlife and Plant 
Conservation (DNP), PREDICT investigated the cause of death of more than 
1,000 bats in Kanchanaburi Province, (November 2015). As part of the 
investigation, the team sampled more than 53 bats in the field and tested the 
samples for the presence of RNA from six viral families at the project laboratory 
including corona-, paramyxo, influenza, lyssa-, rhabdo-, and filoviruses 
(additional funding for laboratory assays was provided by FAO). Seven 
coronaviruses in fecal samples and four paramyxoviruses in urine specimens 
were identified; these results were confirmed by genetic sequencing. There is no 
evidence at this time to suggest these viruses pose a threat to human health or 
caused the bat die-off. All results were reported to government partners as part of 
the surveillance and outbreak investigation. It was concluded that the mortality 
event was likely due to weather (flooding within the cave) and not a viral 
pathogen. 

PREDICT collected samples from a total of 199 bats along the land conversion 
pathway including 99 bats from Khao Chakan, Sa Kaeo Province and 100 bats 
from Pha-Ya cave, Loei Province. Samples were also collected from 56 rodents 
in Loei Province. All samples will be tested in-country at the project laboratory 
(the WHO Collaborating Centre for Research and Training on Viral Zoonoses 
Laboratory, Chulalongkorn University Lab). 

Also this year, PREDICT collected samples from 102 Pteropus lylei bats from 
Wat Luang Temple, Chonburi Province along the intensifying of animal 
production systems pathway.  

PREDICT coordinated with FAO, the Department of Livestock Development 
(DLD), and DNP partners during a meeting at the USAID/RDMA office in 
Thailand (March 4, 2006) and developed action plans for triangulated 
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surveillance of livestock, wildlife, and human populations. Partners agreed to 
focus surveillance activities on two provinces in the central region of Thailand for 
coordinated sampling, which will be conducted three times per year. The first joint 
sampling activity took place in May 2016 where PREDICT collected samples from 
159 macaques in Chonburi Province. In collaboration with FAO, DLD also 
collected samples from a total of 394 pigs. Bat and macaque samples were 
transferred to the project lab for viral testing, while pig samples are planned for 
testing at the National Institute of Animal Health laboratory.   

 
In preparation for launch of human surveillance activities in 2017, PREDICT 
submitted proposals for ethical clearance to the Chulalongkorn University 
Institutional Review Board and Loei hospital committee, both of which approved 
the protocol. Project staff have developed plans for trainings and enrollment of 
patients. 

 
Multisectoral Coordination to Support Mechanisms for Responding to 
Zoonotic Diseases 
• PREDICT assisted the Government of Thailand in Zika virus readiness 

measures by participating in the National Zika Virus Preparedness and 
Response Meeting at the MOPH in Nonthaburi, Thailand (January 2016).  

• Also this year, PREDICT contributed expertise to a workshop in Nonthaburi 
(February 2016) held to conceptualize and prepare the action plan for 
coordinated One Health activities in Thailand. Eight organizations, including 
MOPH, Ministry of Agriculture and Cooperatives, Ministry of Natural 
Resources and Development, Ministry of Education, Ministry of Social 
Development and Human Security, Ministry of Interior, Ministry of Labor, and 
the Thai Red Cross Society, ultimately agreed to collaborations under a 
conceptual and functional One Health umbrella. On January 27, 2016, 
PREDICT’s country coordinator participated in the One Health Memorandum 
of Understanding (MOU) signing ceremony at the Prince Mahidol Award 
Conference. 
 

 
PREDICT/Thailand’s country coordinator (seated, far left) at the One Health MOU signing 
ceremony in Bangkok (January 2016). Photo: PREDICT/Thailand 
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The PREDICT team provided technical knowledge and expertise to government 
partners and other national stakeholders multiple times this year through 
workshops, meetings, and seminars. Notable contributions are provided in brief 
below. 
• Presentation on “Surveillance for Encephalitis” at Thailand Partners’ Meeting

in Nonthaburi and at the National Epidemiology Meeting in Khon Kaen
(December 2015).

• Presentation on “How to collect the human specimens for rabies diagnostics?”
at the National Rabies Meeting in Bangkok (December 2015).

• Presentation at the “Emerging and re-emerging diseases: from experiences
towards future preparedness” seminar on The Viral Lab Network for EID
Preparedness, organized by the Ministry of Science and Technology,
Bangkok (March 2016).

• Presentation on “Bat Ecology and Emerging Infectious Diseases’ at the Thai
Department of National Parks, Wildlife, and Plant Conservation’s Protected
Area Committee meeting (March 7, 2016). In addition to the presentation,
PREDICT provided guidance on how to reduce the risk of infection by bat
pathogens. Attendees included monks, a local municipal president, local
administrative officers, teachers, DNP staff, and bat guano miners.

• Contributions to the Identification of One Health Core Competencies of the
Current Workforce Workshop, organized by the Thailand One Health
University Network (March 23-25, 2016).

• Presentation on success stories of PREDICT’s first five years (2009-2014) in
Thailand, including novel coronavirus discovery and support to the Thai
government on active pathogen surveillance in macaques, along with an
overview of the scope of PREDICT-2 activities under the One Health concept
at the Indo-U.S. Workshop on Building Regional Capacity to Tackle
Challenges of Emerging Infections and Global Health Safety, organized by
United States National Academy of Sciences in Seychelles (May 2016).

• Presentation on “Emerging Infectious Diseases from Bats” at the Prevention
of Vector Borne and Infectious Diseases Workshop, organized by the
Department of Medical Science in Chonburi (June 2016).

Lab Strengthening Systems Action Package 

Laboratory Testing for Detection of Priority Diseases 
At the request of the Thai Ministry of Public Health (MOPH), PREDICT provided 
technical assistance for viral detection for a number of noteworthy infectious 
disease investigations this year. In January and February, through work at the 
project’s Chulalongkorn University lab, PREDICT confirmed the second imported 
human case of MERS-CoV in Thailand. More than 200 subsequent specimens 
from the index case and contact persons were tested, but there was no evidence 
of secondary infection from this patient. In addition, the MOPH engaged to 
confirm the third imported MERS-CoV human case in Thailand. More than 100 
specimens from index cases and contact persons were tested and again there 
was no evidence of secondary infection from this patient. In March 2016, the 
project lab was called upon by the MOPH to assist by testing patient specimens 
from a region of the country where Zika virus cases had been detected. 
PREDICT obtained Zika viral sequences to facilitate confirmation of laboratory 
results and to allow genetic characterization for strain identification. The project 
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lab conducted whole genome sequencing of Zika virus from patient specimens 
using Next Generation Sequencing. Also in March, PREDICT supported the 
MOPH by analyzing laboratory samples from a patient from a high-risk country 
under investigation for Ebola virus infection; test results were negative. Finally, 
PREDICT tested specimens from patients with Dengue-like illness at the request 
of MOPH using the PREDICT flavivirus PCR protocol to identify the cause of 
infection. 

As part of ongoing efforts providing technical expertise to national and regional 
laboratory capacity system strengthening, PREDICT/Thailand participated in the 
International Training Workshop on Laboratory Diagnosis for Zika, organized by 
Taiwan CDC in collaboration with US-CDC in Taipei, Taiwan (April 13-15). At the 
meeting, PREDICT shared its experience with Zika virus detection using real-time 
PCR.  

In addition, the PREDICT/Thailand team jointly conducted a “Regional workshop 
on utilization and harmonization of PREDICT protocols in the animal health 
sector” with FAO in Bangkok. The hands-on training in PREDICT PCR assays 
was held at Chulalongkorn University Lab (May 17, 2016), with participants from 
government and academic livestock disease laboratories from around the region, 
including national lab staff from multiple GHSA member countries. Twelve 
participants from animal sector labs (Laos, Thailand, Cambodia, Nepal, 
Bangladesh, Indonesia, and Viet Nam) and new PREDICT partners (Mongolia 
and India) were trained on project viral detection protocols. During the workshop 
PREDICT/Thailand team members also shared their expertise in sample 
collection methods and ways to optimize assays. 

Project lab staff continued work to advance viral characterization capabilities in-
country and to further characterize viral findings from the first phase of the project 
(2009-2014). Seven bat fecal samples that previously tested positive for 
coronavirus were tested using PCR and high-throughput sequencing to sequence 
the entire coronavirus spike gene. 

This year, the project lab continued to test wildlife samples for known and 
emerging viral threats. A total of 99 rectal swab samples collected from bats at 

PREDICT and FAO during 
hands-on training for the 
use of viral detection 
protocols at Chulalongkorn 
University. This training 
provided hands-on 
experience for animal 
laboratory technicians from 
nine countries.  
Photo: PREDICT/Thailand 
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Khao Chakan in Sa Kaeo Province were tested for coronaviruses; results are 
pending approval for public release.  

In addition, the lab tested samples collected from 102 Pteropus lylei bats at Wat 
Luang Temple in Chonburi Province for paramyxoviruses (oral swabs), corona- 
and influenza viruses (rectal swabs), filoviruses and flavivirus (plasma), and 
specific PCR for Nipah virus (oral swabs). All results are pending approval for 
public release. 

Also this year, the lab tested 50 pooled urine samples collected from Pteropus 
lylei bats at Wat Luang Temple in Chonburi Province for paramyxoviruses and for 
Nipah virus; results are pending approval for public release. 

Project lab staff tested samples collected from 100 bats at Pha-Ya cave in Loei 
Province at Chulalongkorn University Lab for corona- and Influenza viruses 
(rectal swab and feces) and paramyxo-, filo-, and flaviviruses (whole blood); 
results are pending confirmatory sequencing and approval for public release. 

In addition, the lab tested samples collected from 159 macaques at Royal Thai 
Marine Corps in Chonburi Province for herpes-, influenza, and coronaviruses 
(148 oral swabs), and paramyxo-, flavi-, and filoviruses (156 serum specimens). 
Results are being confirmed and will be shared with government partners for 
public release. 

Finally, the lab tested 33 archived cerebrospinal fluid specimens from human 
patients with encephalitic symptoms and history of animal contact (collected by 
MOPH during 2015-2016). Results are pending approval for public release. 

This year, PREDICT’s country coordinator and lab team provided expertise and 
technical assistance during multiple international and national-level workshops 
and meetings helping to expand the knowledge base for viral detection in 
Thailand and the greater Southeast Asia region. Notable contributions are 
included below.  
• Presentation at the “Workplan of a three-year project on Lab Network” at the

National EID Knowledge Management and Research Development Meeting in 
Bangkok (February 2016) to advocate for the use of PREDICT viral family 
protocols as tools for capacity building for viral detection and discovery. 

• Presentation “Molecular diagnosis of viral infections” at the From
Fundamental Virology to Emerging Viral Diseases Workshop, organized by 
the Thai Virology Association in Bangkok (April 2016). 

• Presentation on “Next-generation sequencing (NGS) of the spike gene of bat
coronaviruses from biological samples” at the Pathogen Identification 
Regional Meeting hosted by the US Army Medical Directorate’s Armed Forces 
Research Institute of Medical Sciences in Bangkok (April 2016). 

• Presentation “Rabies laboratory diagnosis” at the One Health Network
Capacity Strengthening for Rabies and Leptospirosis Control Workshop, 
organized by Department of Diseases Control in Songkhla. (June 2016)   

• Presentation “Laboratory diagnosis of Zika infection: The role of medical
technologist” at the Case Conference in Medical Technology and Laboratory 
Diagnosis”, organized by Chiangmai University in Chiangmai (July 2016).   
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• Presentation “Laboratory diagnosis for Encephalitis” at the Achievement from
Laboratory Surveillance Project Workshop in Chonburi, organized by
Department of Diseases Control in Chonburi (July 2016).

• Presentation “Laboratory diagnosis of Zika virus infection” at the
Chulalongkorn Medical Congress 2016 in Bangkok, organized by the Faculty
of Medicine, Chulalongkorn University (August 2016).

• Presentation “Laboratory diagnosis of rabies virus infection” at the Workshop
on Rabies Control and Prevention at the Special Economic Province in
Chiang Rai Province, organized by Department of Diseases Control, MOPH.
(August 2016)

Workforce Development Action Package 

Strengthening the One Health Workforce 
This year, all PREDICT staff completed core trainings for safe conduct of project 
activities, including topics in ethics, biosafety, safe animal capture and sampling, 
safe sample transport and storage, laboratory safety, and viral detection. In 
addition, PREDICT conducted biosafety training in bat and rodent sampling for 
local government staff from the DNP who will be working alongside PREDICT 
staff in Loei Province. Finally, PREDICT/Thailand made significant contributions 
to improving the capabilities of the national laboratory system in Thailand and the 
greater Asia region, hosting workshops (with FAO partners) in viral detection 
methods and through numerous in-country events detailed above.  

Training Summary 
A total of 27 individuals, including three men, eight women, and 16 individuals of 
undeclared gender, have been trained in Thailand since the start of PREDICT-2 
activities in 2014. A number of individuals completed trainings in more than one 
subject. 

Conducting training in 
biosafety, bat, and 
rodent sampling for 
collaborating DNP staff 
in Loei Province (July 
18, 2016).  
Photo: 
PREDICT/Thailand 
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Training Events by Topic* 

Topic 
Total 

Trainings 
# Trainings by 

Government Personnel 
# Trainings 
by Women 

# Trainings by 
PREDICT staff 

# Trainings 
by Students 

Avian Sampling 1 1 
Basic Laboratory Safety 22 4 5 
Bat Sampling 17 9 12 
Biosafety and PPE 32 11 14 
Bushmeat Sampling 1 1 
Emergency Preparedness 22 4 5 
Implementing Cold Chain for 
Safe Sample Transport 22 4 5 
Non-Human Primate Sampling 2 1 1 
Packing and Shipping 
Biological Samples 22 4 5 
Qualitative Research and 
Data Collection 4 2 1 
Rodent Sampling 16 2 3 
Safe Animal Capture and 
Sampling 28 9 12 
Small Carnivore Sampling 1 1 
Total 190 0 53 63 0 
*Some individuals were cross-trained in multiple topics. Individuals may be represented in multiple
rows per column and multiple columns. 

Other Activities: 
• Published an article in the journal Emerging Infectious Diseases (December

2015) entitled “Surveillance for Ebola Virus in Wildlife, Thailand” (See Section 
5 – Publication Summaries). 

• Presented “Surveillance of novel emerging infectious diseases and unknowns:
Is region prepared for novel EIDs and unknowns?” at the 2015 Regional 
Animal Health Laboratory Technical Advisory Group Meeting, organized by 
FAO in Chiang Mai, Thailand. 

• Presented at the Joint International Tropical Medicine Meeting 2015
Conference in Bangkok (December) on “Surveillance for and Diversity of 
Coronaviruses in Bats from Eastern Thailand.”  
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PREDICT 2016 COOPERATIVE AGREEMENT GLOBAL INFORMATION 

COOPERATIVE AGREEMENT GLOBAL INFORMATION 

Objective 1. Managing and Coordinating Operations  
Establish and maintain collaborative and adaptive management of program 
operations and ensure compliance with agency policies and procedures. 

• Successfully organized and held the first PREDICT-2 All-Country Meeting
(February 2-4, 2016) with participants from 26 project countries and
representatives from USAID and the United Nations Food and Agriculture
Organization (FAO). The three-day meeting brought together global and in-
country project staff for presentations, training, and workshops covering a
number of topics including best practices for implementation and rollout of
surveillance and behavioral risk characterization activities. The meeting also
provided a forum to coordinate global planning and implementation for the
upcoming years along with opportunities for country coordinators and key
personnel from around the world to network, resulting in a number of
regional initiatives and plans for surveillance and capacity strengthening.

• Fully-executed subawards with domestic and international partners for
engagement in Bangladesh, China, Cote d’Ivoire, Egypt, Ethiopia, Ghana,
Jordan, Kenya, Liberia, Sierra Leone, and Tanzania and continued
subaward approval processes with partners in multiple new and existing
countries.

• Completed a subaward with Oxford University collaborators to enable an
investigation of select Zika virus cases in Brazil using next generation
sequencing and phylogenetic and molecular clock analyses. This work led
to a publication in the journal Science (See Section 5 – Publication
Summaries).

• Provided subawardees guidance on administration and ensured compliance
with all federal guidelines and regulations.

• Held technical working meetings with EPT-2 partners in October and
December 2015, including representatives from USAID, FAO, One Health
Workforce (OHW), and Preparedness & Response (P&R) to establish a
Monitoring & Evaluation (M&E) working group and draft the EPT-2 M&E
framework and indicators.

• Continued to participate in regular monthly calls with the M&E working
group on planning and coordination.

• Attended M&E working group meetings in Rome, Italy in April 2016 to refine
draft indicators.

• Worked collaboratively with the M&E working group to develop Project
Indicator Reference Sheets (PIRS) to contextualize M&E indicators and
targets, define key terms, identify data sources available for tracking, and
set timelines for reporting.

• Developed project-specific M&E indicators, tracking, and reporting plans.
• Continued managing and facilitating international travel approvals and

authorizations with domestic and international partners.
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• Shared travel calendar with EPT-2 partners to improve coordination. 
• Maintained global and in-country staff contact information spreadsheet to 

facilitate communication and coordination among EPT-2 partners at all 
levels and updated and maintained the EPT-2 partner contact list with input 
from FAO, OHW, and P&R. 

• Submitted equipment approval requests for surveillance activities in 
Cambodia, Democratic Republic of Congo, Indonesia, Jordan, Lao PDR, 
Liberia, Republic of Congo, Sierra Leone, and Thailand. 

• Worked with implementing partners and USAID on solutions to Value Added 
Tax (VAT) exemptions.  

• Maintained communications among Management Team and Executive 
Board members and facilitated information flows with operational teams and 
implementing partners. 

• Responded to all requests for information and reports from USAID 
Emerging Threats Division (ETD), USAID Missions, and EPT-2 and GHSA 
partners. 

• Maintained Environmental Management and Monitoring Plans and reporting 
obligations with all consortium and implementing partners. 

• Developed and submitted monthly and quarterly Global Health Security 
Agenda (GHSA) technical reports, and shared financial reports, quarterly 
accruals, and responses to all information requests on budgets and finances. 

• Completed and updated country implementation plans (CIPs) to provide 
ETD and Mission staff additional tools to facilitate improved EPT-2 
operational planning and coordination. 

• At request of ETD and select Missions, maintained monthly briefings on 
project progress and upcoming plans and customized communications to 
suit USAID needs. 

• Considered and responded to all coordination concerns from USAID, FAO, 
WHO, and other partners and stakeholders; adapted workplans as 
appropriate, in particular the 2016-2017 workplans for GHSA Phase 1 
countries. 

• Held consultations with all country partners on human subjects research to 
facilitate in-country ethical committee applications and approvals at local 
and global levels and secured approvals for conduct of human subjects 
research in nine countries (see 2.1 below for details). 

• Developed procedures and guidelines to ensure compliance among all sites 
engaged in human subjects research at local and global levels. 

• Completed annual renewal and reporting on behavioral risk activities to the 
UC Davis Institutional Review Board. 

• Consolidated animal sampling data from all countries actively conducting 
wildlife and/or domestic animal surveillance activities and produced reports 
for UC Davis Institutional Animal Care and Use Committee’s (IACUC) 
Animal Tracking System. 

• Refined project communications strategy, updated project website 
(http://predict.global), and launched new social media platforms on Twitter  
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(@predictproject) and Research Gate 
(https://www.researchgate.net/project/USAID-PREDICT-Project). 

 
 
Objective 2: Characterizing Biological and Ecological Risk  
Identify the biological and ecological drivers and host-pathogen dynamics at 
high-risk interfaces within three critical pathways of disease emergence and 
spread in Asia and Africa.  
 
Activity 2.1. Targeted monitoring for zoonotic viruses with pandemic 
potential at specific high-risk interfaces  
• Held biweekly consortium-wide surveillance calls with operational leads and 

regional surveillance leads to provide support for standardized surveillance 
operations across Asia and Africa and received regular updates on activities 
in all 31 countries. 

• Presented overall surveillance strategy and guidelines for targeting risk-
based human and animal surveillance activities to detect viral sharing 
across species at the PREDICT All-Country Meeting. Held regional breakout 
sessions on operationalizing surveillance with regional leads and partners to 
encourage cross-border coordination, shared surveillance targets, and 
activities along common epizones.  

• Developed and shared details on country-specific surveillance activities, 
locations, in-country partnerships, and upcoming plans for all countries in 
preparation for regional meetings and EPT-2 Summer Jams in East Africa, 
West Africa, and Asia.  

• Presented plans for surveillance activities and shared surveillance strategy 
at USAID regional meetings (including Summer Jams in East Africa, West 
Africa, and Asia) and country-level partner planning meetings.  

• Refined and optimized 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.  

• Engaged with FAO and WHO counterparts on surveillance coordination, 
both broadly in EPT-2 partner meetings and via regional and local meetings, 
including FAO rollout meetings in Africa, to develop opportunities for 
collaboration, plan systematic and standardized data collection, and 
synchronize surveillance activities across wildlife, livestock, and humans. 

• Communicated with local Ministries, in partnership with FAO where 
appropriate, to prioritize site and animal targets along high-risk disease 
emergence pathways and to coordinate joint surveillance activities and 
reporting frameworks for surveillance data and policy development.  
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• Shared surveillance plans and protocols with FAO and other EPT-2 partners 
to enhance collaboration, including PREDICT’s strategy for targeting high-
priority disease emergence pathways, sites for concurrent sampling, and 
high-risk taxa for focused surveillance activities, as well as diagnostic 
testing plans and designated laboratories in 31 countries.  

• As a proof-of-concept for integrating longitudinal surveillance of viruses 
beyond influenza into existing human and animal surveillance systems 
coordinated by WHO and FAO, participated in development of a pilot 
program Longitudinal Influenza Surveillance Network (LISN) in Viet Nam. 
Planning is ongoing for coordinated surveillance at existing WHO-SARI 
site(s) and areas with intensive animal production and animal value chain, 
including wildlife farms. Held preliminary coordination meetings to discuss 
potential for implementation of LISN in China.  

• Added flaviviruses to surveillance strategy wherever feasible as an 
additional target viral family to inform on potential new animal hosts of Zika 
and other related viruses with focus on several target host species. 

• Developed a filovirus targeted surveillance strategy and initiated sampling 
activities to investigate reservoir and spillover hosts in post outbreak areas 
in the three countries most affected by the West Africa Ebola outbreak 
(Guinea, Liberia, and Sierra Leone). 

• Established a strategy for concurrent sampling to detect anti-microbial 
resistance (AMR) patterns shared between humans and animals in Nepal 
as a pilot for coordinated surveillance. 

• Developed a comprehensive protocol and received approval from the 
University of California, Davis Institutional Review Board (IRB) for human 
subjects research in all countries and sites under a Master Protocol; this 
global approval enabled country teams to prepare ethical clearance 
applications for approval at the country level.  

• Completed translations of IRB research protocols and questionnaires for 
submission to in-country regulatory agencies; to date protocol materials and 
questionnaires have been translated into six languages.  

• To date, nine countries have received in-country ethical board approval for 
human biological and behavioral surveillance, including Cambodia, China, 
Democratic Republic of Congo, Egypt, Ghana, Nepal, Rwanda, Uganda, 
and Tanzania. Drafted and shared our first comprehensive human 
syndromic surveillance guide and human sampling protocol, detailing the 
collection of biological samples and behavioral risk characterization for 
patients in clinics and hospitals.  

• Developed a new Institutional Animal Care and Use Committee (IACUC) 
protocol for safe and ethical animal sampling activities to integrate 
consortium partner activities in all countries under a single protocol and to 
update all methods and procedures to better align with PREDICT-2 
surveillance plans and targets; received approval from the UC Davis IACUC 
in April. 

• Maintained or renewed national and local permits for wildlife sampling. 
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• Implemented plans for longitudinal and concurrent surveillance at highest 
priority sites targeting sampling opportunities for wildlife in contact with 
people and livestock, livestock in contact with people (coordinated with FAO 
as appropriate), humans at high occupational risk for zoonotic spillover at 
sites where wildlife and livestock were proposed for sampling, and humans 
presenting with undiagnosed syndromes at collaborating clinics/hospitals. 

• Specifically, we initiated:  
1) Wildlife sampling activities targeting high-risk wildlife taxa in 25 countries 

(Bangladesh, Cambodia, Cameroon, China, DRC, Egypt, Ethiopia, 
Ghana, Guinea, Indonesia, Jordan, Kenya, Lao PDR, Liberia, Malaysia, 
Mongolia, Myanmar, Nepal, RoC, Rwanda, Sierra Leone, Tanzania, 
Thailand, Uganda, Viet Nam).  

2) Domestic animal and livestock sampling activities in six countries: 
Bangladesh, Jordan (with FAO), Kenya, Malaysia, Sierra Leone, and 
Uganda. 

4) Concurrent wildlife and livestock sampling at sites with FAO partners in 
seven countries: Cambodia, Egypt, Guinea, Lao, Indonesia, Thailand, 
and Viet Nam.	

• 3) Human biological sampling and surveys using PREDICT’s human 
questionnaire in three countries: Cambodia, Egypt, and Nepal. Updated 
table for tracking surveillance, behavioral risk, and laboratory testing 
activities and shared with USAID Management Team on a monthly or as 
needed basis. 

 
Activity 2.2. Characterizing Risk 	
• Conducted weekly Modeling and Analytics (M&A) staff meetings to address 

ongoing analyses and prioritize activities and overarching goals.	
• Held monthly PREDICT-wide M&A team conference calls to prioritize 

project-wide analyses. 
• Established standardized template and online distribution platform for 

PREDICT “Emerging Disease Insights” short reports to highlight and 
summarize new analyses from the M&A team (See Section 6 - Featured 
Products)	

• Finalized and distributed five “Emerging Disease Insights”, including: 
MERS-CoV Surveillance in Africa; Distribution and Seasonality of Potential 
Bat Ebola Reservoirs; Market Size and Avian Influenza Strain Spillover 
Risk; Simulating Outbreak Scenarios: Novel Bat Coronavirus from Guano 
Harvest; and Mapping Hotspots of Emerging Diseases (See Section 6 - 
Featured Products).	

• Hosted a Modeling & Analytics Workshop at the PREDICT All-Country 
Meeting to open communication and identify in-country avenues for M&A 
support (new analyses, available datasets, and potential collaborations or 
training opportunities).  	

• Established PREDICTmodeling@ecohealthalliance.org email point of 
contact to streamline communication with in-country partners and partnering 
organizations (FAO and P&R).	

165



PREDICT 2016 COOPERATIVE AGREEMENT GLOBAL INFORMATION 
	

	

• Continued to coordinate EPT-2 related risk modeling with FAO; including 
during June 28-30, 2016 “Working meeting on risk modeling and 
assessment” in Rome. 

• Finalized database of all known mammal virus-host association; paper in 
review and data will be made publicly available online early in 2016-2017.	

• Revised analysis of host and viral traits to predict the number of total 
zoonotic viruses in mammals and developed maps of the predicted 
distribution ‘missing viruses’ and ‘missing zoonoses’ in wild mammal 
species to guide surveillance (Figure 1).	

	

	
Figure 1. Global distribution of the predicted number of ‘missing zoonoses’ for a) all wild 
mammals (n=584 spp.), b) carnivores (Order Carnivora, n=55), c) even-toed ungulates (Order 
Cetartiodactyla, n=70), d) bats (Order Chiroptera, n=157), e) primates (Order Primates, n=73), 
and f) rodents (Order Rodentia, n=183). Warmer colors highlight areas predicted to be of greatest 
value for discovering novel zoonotic viruses. (Olival et al. In Review). 
	
• Developed preliminary susceptible-infected-recovered (SIR) model to 

assess seasonality of bat viral shedding, and tested with field data from 
Nipah virus and Ebola virus serology in Bangladesh.	

• Developed SIR model, parameterized with data from literature, to assess 
MERS-CoV dynamics in camel populations; shared model framework with 
FAO (Figure 2). 	

	

166



PREDICT 2016 COOPERATIVE AGREEMENT GLOBAL INFORMATION 
	

	

 
 
Figure 2. Model of MERS-CoV dynamics in a camel herd. Indicates that the fraction of juveniles 
infected with MERS will spike shortly after the calving season (Oct-Feb, top), when enough naive 
juveniles have been born to cause small epidemics within herds. These dynamics are highly 
sensitive to herd size, however, and will vary depending on husbandry practices. When young 
camels are brought to market (bottom), the high proportion of susceptibles in this group can lead 
to large, fast outbreaks and many infectious camels. These dynamics are sensitive to the age of 
camels brought to market and the time of year. 
	
• Refined framework to conduct ‘hotspots’ analysis with emerging 

antimicrobial resistance events and identify drivers for these EIDs; analysis 
ongoing. 	

• Finalized and submitted manuscript for Hotspots II model of wildlife-origin 
zoonotic EIDs, Allen et al. "Global Correlates of Emerging Zoonoses." 
Updates to the model include a natural language processing tool to correct 
for research bias globally and improved machine learning and resampling 
methodologies to quantify uncertainty in the model. (Figure 3).	
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Figure 3. Global distribution of disease reporting effort with a correction for human population 
density (PubCrawler). This spatial layer was used to more accurately correct for bias in the 
Hotspots II model. (Allen et al. In Review). 
	
• Completed analysis on the biogeography of human infectious diseases; 

results show that human diseases present similar biogeographic clusters at 
global scale, reminiscent of zoogeographic patterns.	

• Continued biodiversity analysis of Deep Forest data and combined Deep 
Forest testing results data for analysis to understand change in host and 
virus communities across a land use gradient.	

• Identified, compiled, and developed temporal and spatial datasets on land 
use change; ecological, socioeconomic, and other demographic changes; 
and climate variability to apply to disease and epizone maps; and used 
GIDEON human outbreak data in global map of biogeographic patterns in 
viral EID epizones (EIDR). 	

• Collated global datasets on wildlife populations; livestock production 
systems; livestock antimicrobial use; wild animal farming, market, and value 
chains; and human health infrastructure to inform modeling of animal value 
chain and animal production disease pathways.	

• Continued geospatial modeling for the Africa Sustainable Livestock 2050 
(ASL 2050). Specifically, local and global regressions are being used to 
identify underlying EID drivers for different biogeographic regions and 
continents; results will then be used to model hotspots of disease 
emergence with a focus on Africa (Ethiopia specifically).	

• Initiated dynamic modeling analyses for ASL 2050 and developed the first 
version of a dynamic simulation model to examine the role of livestock 
intensification on disease emergence in the African context, to be 
parameterized with data being generated by FAO partners. Initial work has 
focused on Avian Influenza in chicken flocks and MERS-CoV in camel 
herds.  
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• Identified ecological, animal, and health capacity data available to model 
hypothesized drivers of AMR emergence and spread.	

• Developed metrics and identified datasets needed to estimate host species 
range for zoonotic viruses and model outbreak parameters for spread of 
zoonotic viruses based on public health infrastructure, capacity, and 
governance indices.	

• Developed a comprehensive database of mammal and bird hosts and 
known vectors for all recognized flaviviruses. 

• Conducted phylogenetic and nucleotide selection analysis of flaviviruses 
using multiple genes to assess potential genetic markers of zoonotic 
potential. 

• Updated database of all known avian viruses and the bird host species they 
infect. 

• Completed phylogeographic analysis and species distribution modeling of 
Pteropus sp. from Bangladesh to better understand Nipah virus spread, 
evolution, and spillover risk. 

• Conducted phylogenetic analysis of Beta- and Alpha-CoVs in China to 
better understand the spatio-temporal diffusion, evolution, and host switches 
of bat CoVs in China. 

• Identified geographic areas in PREDICT countries at increased risk of 
zoonotic outbreak by mapping mammal biodiversity, Anatidae family 
waterfowl diversity, hotspot risk, and predicted missing zoonoses (Figure 4). 

 
Figure 5. Output from spatial analyses to better understand viral diversity in China (top) and 
Democratic of Congo (bottom). High resolution analysis of these high diversity countries revealed 
that both mammalian biodiversity and missing zoonoses tended to be clustered in high density 
areas (e.g. Southwest China), suggesting potential targets for more efficient sample collection. 
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• Established datasets needed to estimate wild and domestic animal host 
species ranges, vectors, and transmission dynamics for yellow fever virus, 
Zika virus, and relevant flaviruses.  

• Collaboratively developed datasets and transmission dynamics parameters 
to estimate the spread of MERS and other target zoonotic viruses based on 
public health infrastructure, health capacity, and governance indices. 

• Initiated analyses to evaluate sampling effort across the spectrum of 
human-animal interfaces, anthropogenic activities at sites, and habitats at 
PREDICT-1 sites. 

 
Activity 2.3. Viral detection and discovery and longitudinal monitoring of 
viruses to track changes in geographic and host distribution, genetic 
sequences, transmissibility, infectivity, and viral evolution  
• Met monthly with Laboratory Implementation Team to provide guidance on 

laboratory partner selection and testing and to resolve problems to ensure 
consistency for sample handling, testing, and viral detection, as well as to 
provide feedback and new information to labs. 

• Continued development of new cPCR assays including assays for 
filoviruses, flaviviruses orthobunyaviruses, arenaviruses and hantaviruses. 

• Provided guidance to field and lab teams to prioritize samples for PREDICT-
2 testing.  

• Screened 6,396 archived wildlife samples (blood, rectal, oral) from Brazil for 
Zika virus, using the PREDICT consensus broadly reactive flavivirus genus 
assay and a Zika-specific real-time PCR assay. All samples tested by 
consensus PCR and specific real-time PCR were negative. 

• Further characterized a MERS-like virus detected in a bat from Uganda.  
Completed full genome sequence, and results showed high sequence 
identity to MERS in many parts of the genome.  Performed 3-D structural 
modeling of the spike protein to assess the likelihood of this virus using 
human DPP4 (the MERS receptor) for cell entry. Sequence variation in the 
spike (due to a recombination event) suggests reduced affinity for human 
DPP4 and low risk of zoonotic spillover. In-vitro experiments using a 
reverse-engineered infectious clone show that this MERS-like virus is of low 
risk to humans. Manuscript has been submitted for publication. 

• Continued to complete full-genome sequences for PREDICT coronaviruses 
to: 1) understand their evolution and 2) develop primer sets for in-country 
PCR characterization of spike proteins.  

• Completed study of the PREDICT-1 global coronavirus data and submitted 
the manuscript for publication. 

• Began genome of sequencing of PREDICT-1 paramyxoviruses for further 
characterization. 

• Begin finalizing influenza genomes from PREDICT-1 samples collected in 
Brazil, Bolivia, Tanzania, Uganda, and Vietnam. 

• Began to interpret test result data as they were submitted to EIDITH. 
• Started to develop a new strategy for test result interpretation to include 

input from the livestock and human health sectors. 
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• Furthered development of a protein and peptide-based ELISA assay to 
detect Ebola group and Ebola Zaire-specific antibodies for evaluation in 
animal samples (dogs, cats, pigs, bats, goats, rodents, and non-human 
primates). 

• Tested samples from 175 bats from Liberia using the new cPCR filovirus 
assay and compared to three published Ebola Zaire-specific assays. All 
samples were negative. 

• Started sequencing an Ebola host receptor (NPC1) from bats and using 
protein-binding assays to identify which species are likely to be hosts of 
Ebola. 

 
Activity 2.4 Advancing pathogen characterization through refinement and 
development of new diagnostic tools and mainstreaming of testing 
protocols  
• Completed deep sequencing of samples from 250 acute patients (FUO/ILI) 

from Bangladesh, data analysis is ongoing. 
• Continued comparison of viral detection technologies used for testing 

samples, specifically comparing virus capture procedures with traditional 
unbiased high throughput sequencing approaches. Evaluating the 
performance of each of human and wildlife samples. 

• Continued to compare flavivirus genus consensus PCR with a Zika virus-
specific assay to begin to understand assay detection limits and capabilities. 

• Continued to assess current global serologic capacity for Ebola virus 
antibody detection for input into PREDICT diagnostic development needs 
for analysis of samples from a wide range of potential animal hosts. Initiated 
discussions with FAO for coordinated effort in assay development and 
positive controls.   

• Began development of a reverse genetics system for further 
characterization of paramyxoviruses to evaluate viral pathogenicity and host 
range. 

 
Activity 2.5. Assisting host country partners in outbreaks  
• Engaged EPT-2 partners, including WHO and FAO, at international and 

regional in-country meetings to build partnerships and increase synergies 
for outbreak response planning, preparedness, reporting, and data sharing.  

• Engaged host country governments and relevant national ministries to 
provide guidance on PREDICT’s availability for assistance in outbreak 
investigations and response activities during outbreaks with undiagnosed 
causes of illness in humans. 

• Developed outbreak involvement guidance document containing guiding 
principles during outbreaks; roles, responsibilities, and activities during a 
disease outbreak, including an outbreak rapid report and response timeline; 
outbreak assistance checklist; in-country outbreak contact worksheets; and 
a decision tree outlining the chain of command for informing and reporting 
outbreaks to USAID and PREDICT leadership (See Section 6 – Featured 
Products). 
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• Shared global and in-country staff contact information with EPT-2 partners 
to facilitate communication and coordination in the event of an outbreak. 

• Upon request from host country governments, assisted with outbreak 
investigations in six countries (Bangladesh, Cameroon, DRC, Mongolia, 
Rwanda, and Thailand) for ongoing preparedness and training purposes by 
providing expertise, and when appropriate field assistance for animal 
sampling.   

• Tailored syndromic surveillance activities in Malaysia to assist with 
undiagnosed acute encephalitis cases in humans following request from the 
host country government. 

• Participated in a yellow fever technical planning meeting with the Rwanda 
One Health Steering Committee (ROHSC) to discuss the current 
resurgence of yellow fever cases in East-central Africa and the preventive 
measures that can be put into place to minimize the spread of the disease 
and other vector-borne diseases (e.g., West Nile, dengue, chikungunya, and 
Zika viruses) into Rwanda.  

• Conducted MERS and Zika diagnostic testing in humans in Thailand to 
assist with detection of imported diseases of international concern.  

• In response to public health emergency associated with outbreak of Zika 
virus in Brazil, developed and implemented plan for additional testing of 
PREDICT-1 animal samples from Brazil for Zika virus to evaluate potential 
for Zika virus circulation in animal hosts prior to disease emergence in 
humans (see Section 2.3 above for description of results).  

• In the Democratic Republic of Congo, facilitated laboratory diagnosis of 
samples from suspected cases of yellow fever and joint field investigation 
by teams from DRC government and US CDC at sites where suspected 
cases had been reported. Additionally, PREDICT enabled nationwide 
vaccination campaigns that were conducted in Kinshasa and in six other 
provinces and helped procure a new mobile laboratory that will be deployed 
for follow-up surveillance in the Haut-Katanga Province at the border with 
Angola. 

 
 

Objective 3: Characterizing Behavioral Risk  
Characterize contact among people, livestock, and potential wildlife reservoirs; 
investigate the correlation of human behavior and zoonotic disease risk to 
understand the behavioral mechanisms of high-risk pathways for disease 
emergence and spread; identify potential control points and behavior change 
targets. 
 
Activity 3.1. Standardizing approaches to study human behavioral risk  
• Conducted 425 ethnographic interviews and 32 focus groups with 273 

individuals in seven countries (Bangladesh, Cameroon, China, DRC, 
Indonesia, Nepal, and Uganda). 

• Prioritized additional countries for further behavioral risk investigations, 
likely in Viet Nam, Republic of Congo (ROC), Tanzania, Cote d’Ivoire, and 
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Laos and received approval for work in Viet Nam and Tanzania. IRB 
protocols for remaining countries are currently under review. 

• Continued transcription and translation of qualitative data in all active 
countries; standardized methods for coding, expanded coding dictionary 
and added definitions for coding standardization across sites, and 
developed a qualitative database to facilitate analytics. Translated 
transcripts are being coded and site-specific results (when obtained) used to 
support and refine surveillance priorities and 2016-2017 behavioral strategy. 

• Conducted preliminary data analysis on available qualitative observational 
field notes, focus group discussions, and ethnographic interviews from pilot 
sites.  

• Continued qualitative data coding and structured analysis of zoonotic 
disease exposure, risk behavior, and significant attitudes and beliefs 
associated with highly-exposed risk behavior according to key risk pathways. 

• Presented preliminary behavioral risk insights at the All-Country Meeting. 
• Trained country behavioral teams in all IRB-approved countries in 

preparation for implementation of country behavioral work plan (See Section 
4 – Overall Training Summary for details).  

• Expanding on EPT-1 PREVENT research of longitudinal wildlife market 
conditions and practices in ROC and DRC, designed and launched (in DRC) 
additional behavioral risk investigations into the wildlife value chain to 
compliment evolving surveillance and sampling of hunted, traded, and 
consumed wildlife. Trained local DRC interviewers in behavioral data 
analysis. 

• Completed preliminary analysis of Deep Forest Human Contact survey data 
to analyze relationships between land use change and human-animal 
contact from sites in Brazil, Malaysia, and Uganda.	

• In coordination with consortium operational teams, continued planning and 
development of methods to integrate behavioral risk data collection into 
biological data collection protocols and training materials. 

• Developed a distinct Ebola Host Project questionnaire for human handlers 
of wildlife and domestic animals to capture behavioral risk factors and 
practices pre- and post-Ebola (See Section 6 – Featured Products).  

	
 
Objective 4: Improving Global Surveillance Networks  
Strengthen internal data storage and sharing platforms to improve the ease of 
collection, synthesis, storage, access, and dissemination of relevant animal and 
human, spatially explicit epidemiological and ecological data. 
 
Activity 4.1. Standardizing data collection  
• Expanded the reach of PREDICT’s hard-copy/paper-based Human 

Questionnaire Optical Mark Recognition (OMR) forms by translating the 
forms into six languages (French, Swahili, Indonesian Bahasa, Arabic, 
Khmer, Mandarin). 
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• Released the Hospital & Clinic modules and OMR forms for human 
sampling at clinics and hospitals. 

• Developed an application enabling the integration of human OMR forms into 
the database. 

• Continued to develop the EIDITH database structure and developed a 
module to accommodate serologic test results (currently in Beta testing). 

• Released the PCR test result data entry dashboard in the data collection 
application. Continued to improve the user interface in the data collection 
application by developing tools to import data through Excel templates, 
including templates for uploading animal, specimen, and test result data. 

• Added country-level reports to help with analysis and with data quality 
assurance. 

• Refined the online interface to improve user experience for data review, 
extraction, and report generation. 

• Optimized the training application for improved tracking and monitoring of 
project staff and trainee status and to generate customized reports for 
USAID (Section 4 – Overall Training Summary) and M&E needs.  

 
Activity 4.2. Synthesizing global data  
• Completed phase one of development of a respiratory pathogens database 

(AIRWAYS) by conducting extensive literature review and an alpha version 
of the website. 

• HealthMap’s digital disease detection system collected 40,115 alerts lines in 
PREDICT countries (1 Oct 2015-30 September 2016); top diseases 
generating alerts were Dengue, Influenza (avian and human), Zika, and 
Chikungunya. 

 
Activity 4.3. Disseminating global data  
• Distributed surveillance and digital disease detection data through the open 

access public site: http://data.predict.global.   
• Continued to submit PREDICT sequences to the Genbank database, which 

are distributed through the PREDICT bioproject 
(https://www.ncbi.nlm.nih.gov/bioproject/270892); to date paramyxovirus, 
astrovirus, coronavirus and hantavirus sequences have been submitted; 
submission of sequences from other viral families will follow. 

	
	
Objective 5: Validating One Health Approaches  
Conduct a systematic and dedicated effort to validate and evaluate the utility of 
One Health approaches using all available evidence. 
 
Activity 5.1. Promoting policies and practices that reduce the risk of virus 
evolution, spillover, amplification, and spread  
• Compiled and printed One Health ‘Lessons Learned’ document, 

disseminating to EPT partners (Section 6 - Featured Products). 
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• In collaboration with EPT-2 partners, gathered and integrated input on the 
‘One Health in Action’ case study booklet for policy makers (Section 6 - 
Featured Products), and initiated French translation. Began compiling 
examples of One Health success stories for a second edition. 

• Appointed as International Member of the European Union (EU) Cost Action 
Network for the Evaluation of One Health (NEOH) and participated in NEOH 
Working Group 2 meeting on One Health Evaluation to promote cross-
project synergies. Co-authored a draft chapter on One Health governance 
for the NEOH handbook.  

• Appointed to serve on the GHSA Consortium Steering Committee; the 
Consortium serves as the mechanism for private sector and other non-
governmental sector partner engagement in the GHSA. 

• In collaboration with P&R, updated the Audit Tool and Planning Checklist for 
extractive industries and discussed priorities for additional key industries 
where targeted guidance may be needed. 

• Developed parameters for categorizing One Health interventions, 
intermediate indicators, and outcome indicators. 

• Drafted and refined economic analysis strategy with input from health 
economics and cost-effectiveness experts. 

• Compiled list of index cases from all human Ebola virus outbreaks to assess 
policy options for risk mitigation strategies and drafted scenarios for Ebola 
virus intervention and outcomes for One Health cost-effectiveness analyses. 

• Highlighted PREDICT approaches at GHSA, FAO, and OIE meetings. 
• Through the OFFLU Wild Bird/Wildlife Technical Activity, developed a 

concept note for a global strategy for tracking viral diversity in wild birds.  
• Attended the OFFLU Steering Committee meeting and provided an update 

on PREDICT influenza surveillance activities. 
• Highlighted One Health and pandemic and epidemic prevention strategies in 

the health module of the United Nations Environment Programme’s (UNEP) 
Massive Online Open Course on Ecosystem Approaches (non-PREDICT). 

• Presented on PREDICT models of One Health surveillance, data sharing, 
and risk mitigation techniques at the UNEP Convention on Biological 
Diversity 19th meeting of the Subsidiary Body on Scientific, Technical, and 
Technological Advice (non-PREDICT). 

• Presented a poster on One Health evaluation at the Consortium of 
Universities for Global Health conference (Section 6 – Featured Products). 

• Analyzed and synthesized findings of a systematic literature review of 
quantitative and qualitative outcomes reported in >1,800 One Health articles 
to inform a systematic approach to One Health data collection. The findings 
were submitted to the One Health journal in paper titled “One Health: Are 
we Demonstrating Effectiveness?” (co-authored with P&R).  

• Compiled an exploratory brief comparing Lassa fever, Ebola, and Avian 
Influenza outbreaks in Nigeria and their potential One Health efficiencies.	

• Served on the Expert Review Group for the development of the Checklist for 
the One Health Epidemiological Reporting of Evidence.  
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• Through the American Public Health Association Veterinary Public Health 
Group, submitted input on One Health integration into the U.S. Council on 
Education for Public Health curriculum criteria.  

• Assisted OIE in preparation of the “Guidelines for Wildlife Disease 
Surveillance: An Overview”, now published online. 

• With P&R, reviewed the World Bank’s draft environmental and social 
safeguards and provided edits and background justification consistent with 
EPT-2 best practices. Also provided input for a potential update of the 
General IFC Environmental, Health, and Safety Guidelines. 

• Held planning meetings to establish and refine objectives and agenda for a 
2016-2017 meeting on the economics of One Health in follow up to the 2012 
World Bank People, Pathogens and Our Planet report.  

• Presented on zoonotic disease prevention policy lessons from PREDICT at 
the American Public Health Association meeting in November. 

• Served on the GHSA External Assessment Team for Tanzania (non-
PREDICT activity) to pilot the GHSA evaluation tool.  

• Provided information on simplified solutions for international movement of 
emergency diagnostic specimens under the Convention on International 
Trade in Endangered Species of Wild Fauna and Flora (CITES) to assist 
early detection of wildlife disease threats.	

 
Activity 5.2. Improving cross-sectoral collaboration and coordination with 
EPT-2 partners  
• Maintained frequent communication (coordination calls, emails) with P&R, 

OHW and FAO. 
• Discussed opportunities for cross-project coordination at the EPT-2 Partners 

Meeting in Rome. 
• Drafted document for sharing One Health Collaboration best practices from 

PREDICT with P&R. 
• Held phone calls and meetings with P&R to identify key audiences and case 

examples for a One Health case study booklet, coordinate One Health data 
collection, and promote policy synergies. 

• Led the OFFLU Technical Group on Wildlife and Wild Birds conference call 
to compile updates on global influenza surveillance findings. 

• Coordinated sharing of PREDICT protocols with FAO, including viral family 
protocols that were also shared with national veterinary laboratories for 
testing of livestock samples.  

• Participated on the FAO Laboratory Technical Advisory group for the 
Association of Southeast Asian Nations (ASEAN). Held meetings and phone 
calls with World Bank colleagues to coordinate PREDICT and REDISSE 
activities.  

• Provided an overview of EPT-2 and an update on emerging disease issues 
at the Steering Committee meeting of the Global Framework for the 
Progressive Control of Transboundary Animal Diseases meeting, organized 
by the FAO and OIE in October. 
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• Provided input on PREDICT surveillance and testing protocols and findings 
at FAO Technical Meetings on filoviruses and MERS in January and at 
regional and country-specific meetings throughout the year.  

 
Objective 6: Strengthening Capacity  
Add depth and scope to transdisciplinary One Health platforms using a systems 
approach to classify and track biological surveillance and behavioral risk 
characterization advances, thereby strengthening surveillance system capacities. 
 
Activity 6.1. Systems approach to capacity building for wildlife, livestock, 
and human surveillance  
• Held monthly global Capacity Team coordination meetings to help 

standardize approaches to training and assure best practices in 
implementation of project guidelines, protocols, and methods for safe 
operationalization of project activities across all partners and sites. 

• Updated training guides and quizzes related to safety, animal handling, field 
operations, laboratory operations, syndromic surveillance, and outbreak 
support to better prepare in-country teams and implementing partners for 
the scope of project activities. 

• Assembled all complete training guides, master protocols, and capacity 
strengthening resources into an e-Book format intended for training 
PREDICT staff and implementing personnel. The e-Book includes sections 
on: ethical considerations; permissions, permits, and protocols; general field 
sampling station set-up; safe animal capture and sampling for many host 
taxa; general data collection; safe disposal of carcasses and infectious 
material; qualitative research and data collection for behavioral risk 
investigations; syndromic surveillance; implementing a cold chain for safe 
sample transport and storage; basic laboratory safety; data policies and 
plans and data collection for surveillance; biosafety and PPE use; 
emergency preparedness; outbreak support; and spatial analysis using 
QGIS software (Section 6 – Featured Products). 

• Made all training guides and resources from the e-Book available to the 
PREDICT in-country teams during the All-County Meeting in February 2016.   

• Translated training guides and quizzes into French, and prepared the first 
set of English and French training guides for posting online 
(http://publications.predict.global; also highlighted in Section 6 – Featured 
Products) thereby enabling public access by the global community of health 
professionals.  

• Conducted and tracked in-country trainings using e-Book protocols and 
quizzes, as well as ethics training via the UC Davis Institutional Animal Care 
and Use module and the online Collaborative Institutional Training Initiative 
(CITI) module for human subjects research.   

• Continued to provide technical support to in-country laboratories. 
• Supported assessment of and provided guidance for the selection of new 

laboratory partners. 
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• Continued to assess baseline serologic capacity of new collaborating 
laboratories to support the development of appropriate technologies for 
PREDICT activities. 

• Continued to strengthen regional One Health networks by conducting 
multiple trainings of PREDICT and in-country personnel, where teams from 
a new PREDICT country or less experienced field/lab team would travel to 
work closely with the more experienced team (or vice versa) for up to two 
weeks in order to learn new skills and optimize field, laboratory, and data 
procedures involved with surveillance activities.  

• Hosted the first PREDICT Modeling and Analytics International Research 
Fellow for five weeks to develop, refine, and produce a country-specific risk 
model for Nipah virus in Thailand. 

• Hosted a Generalized Additive Model workshop at the Ecological Society of 
America Conference. 	

 
Activity 6.2. Coordinating capacity development across EPT-2 projects 
Support the training of the next generation of the One Health professionals 
through coordinated activities with EPT-2 and inter-agency partners.  
• Continued discussions with FAO and began training of national reference 

laboratories and sharing of PREDICT viral family protocols. Completed joint 
regional training in the Southeast Asia region and provided protocols and 
controls for PREDICT viral family testing to animal health laboratories for 
testing of livestock samples. 

• Furthered collaborations with One Health Workforce to provide pre-service 
training opportunities to students in One Health university networks, such as 
OHCEA and SEAOHUN, and initiated student training through a One Health 
fellowship program in Uganda where a One Health fellow began working 
with PREDICT to learn technical skills in field settings with animal sampling 
teams along with methods for behavioral risk investigations. 
	

 
Objective 7: Assisting Organization of USAID ETD Annual Data 
Review Meetings  
In close coordination with USAID and other EPT-2 projects and partners 
(including FAO, CDC, WHO, etc.), organize annual data reviews to optimize and 
refine ongoing and future activities. 
 
• Coordinated data review meeting dates, goals, venue, and logistics, 

including location cost comparison. 
• Held the first Annual Data Review Meeting in August 2016 in New York City, 

USA, with participation from P&R, FAO, WHO, and USAID, and engaged 
partners in agenda planning and follow-up. The meeting reviewed the goals 
of the EPT-2 program, data collection and analyses conducted or 
anticipated by partners, and potential applications (e.g., policy decisions).  

• Drafted and distributed the Annual Data Review Meeting report. 
• In collaboration with FAO, determined the minimum data fields for reporting. 
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• Identified project focal points to promote strong cross-project collaboration. 
• Identified key stakeholders for data collection and use, in particular for 

influenza and other respiratory viruses.  
• Established a recommendation for use of a shared data platform (EIDITH) 

for wildlife and livestock data, with support from FAO (pending decision by 
country ministries). 

• Established an Evidence for Policy Making Working Group. 
• Determined preliminary priorities for the 2016-2017 meeting.  
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EGYPT 

Highlights and Success Stories 
• In support of strengthening regional One Health networks and capacity for

surveillance of emerging disease threats, two members of the PREDICT/Egypt
team traveled to Jordan to receive training in biosafety and biosecurity, safe
animal capture and handling, wildlife sampling, cold chain, and safe sample
transport in July 2016. This in-service training featured members of the
PREDICT/Jordan team and PREDICT’s global experts in a mix of both classroom
instruction and hands-on field experience with wild, cave-dwelling bat colonies.
Following training, the PREDICT/Egypt team returned home and launched
wildlife surveillance activities, safely and successfully sampling 93 bats near
important human-camel interfaces.

• PREDICT/Egypt launched viral detection activities at the National Health Centre
laboratory, testing samples from 93 bats collected by the surveillance team for
Middle East Respiratory Syndrome (MERS) Coronavirus, other coronaviruses,
and filoviruses. The lab team also performed MERS serology on collected sera.
Final interpreted results will be shared with the government partners for approval
of public release.

A bat captured during the training with the PREDICT/Jordan team in Ajloun, 
Jordan. PREDICT/Egypt field staff participated in the training. Photo: Patrick 
Dawson. 
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PREDICT/Egypt receiving training on bat capture and sampling techniques in 
Ajloun, Jordan in July 2016. Photo: Patrick Dawson. 

	
Summary of Surveillance and Field Activities for the Period Oct. 2015-Sept. 
2016: 
• Sampled a total of 93 bats between July and September 2016 near important 

human-camel interfaces. 
• Continued coordinating with FAO partners and the Egyptian Ministry of 

Agriculture and Land Reclamation’s General Organization for Veterinary Services 
on livestock surveillance exploring camel populations and other livestock sharing 
the same environment as camels. 

• Obtained Institutional Review Board (IRB) approval for human subjects research 
both at the global level and from a local Egyptian IRB committee in August 2016 
and initiated preparations for interviewing and sampling humans with camel 
exposure in various settings including abattoirs, farms, and quarantines 
beginning in October 2016.  

 
Summary of Laboratory Development/Testing for the Period Oct. 2015-Sept. 
2016 
• Tested 93 sera from bats for MERS antibodies at Egypt National Research 

Center for Scientific Excellence in Influenza Viruses; all results were negative. 
• Continued working with the National Research Center, the implementing 

laboratory for wildlife and human surveillance, to test rectal and oral swab 
samples from bats for corona- and filoviruses and to perform MERS serology. In 
addition, the team continued to make preparations for testing human sera for 
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MERS antibodies, planned to begin with the launch of human sampling activities 
in October 2016. 

 
Summary of Stakeholder Engagement and Partner Coordination for the Period 
Oct. 2015-Sept. 2016: 
• Established subaward with implementing partner, Human Link; secured animal 

ethics approval in July 2016 for the wildlife sampling of bats; and officially 
launched field activities in July 2016. 

 
Other Activities this Period 
• Conducted all necessary trainings with laboratory and field teams to ensure 

compliance with project policies and procedures and conducted several online 
and teleconference training courses throughout June 2016 on protocols and 
guidelines for sample collection and transport, fieldwork, data collection, 
occupational health and safety, and ethics. Received training on the project’s 
integrated bio-surveillance information management system and successfully 
launched systems for data collection and management using tablet computers 
and project applications. 

 
Training Summary 
A total of 22 individuals, including 14 men and 8 women, have been trained in Egypt 
since the start of PREDICT-2 activities in 2014.  All of these individuals are 
governmental personnel. A number of individuals completed trainings in more than one 
subject. 
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Training Events by Topic* 

Topic 
Total 

Trainings 
# Trainings by 

Government Personnel 
# Trainings 
by Women 

# Trainings by 
PREDICT staff 

# Trainings 
by Students 

Basic Laboratory Safety 28 28 12 2   
Bat Sampling 14 14 6 2   
Biosafety and PPE 14 14 6 2   
CITI Biomedical Research 15 15 6 1   
CITI Social Behavioral 15 15 6 1   
Emergency Preparedness 14 14 6 2   
Implementing Cold Chain for Safe 
Sample Transport 14 14 6 2   
Information Management 2 2   1   
Lab Protocols and Diagnostics 16 16 6 1   
Packing and Shipping Biological Samples 4 4 2 1   
Rodent Sampling 12 12 6 1   
Safe Animal Capture and Sampling 14 14 6 2   
Safe Disposal of Carcasses and 
Infectious Waste 4 4 2 1   
Safe Sample Transport and Storage 2 2   1   
Total 168 168 70 20  0 
*Some individuals were cross-trained in multiple topics. Individuals may be represented in multiple rows 
per column and multiple columns.  
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GABON 
 
As a limited engagement country, activities in Gabon over the past year focused on 
scoping visits to surveillance sites for potential wildlife and human sampling activities 
maintaining partnerships, and networking with PREDICT teams in the Central Africa 
region. 
 

Summary of Surveillance and Field Activities for the Period Oct. 2015-Sept. 
2016: 
• Conducted a scoping visit to evaluate potential sites for surveillance activities in 

in December and January 2016 in Haut-Ntem Department in Woleu-Ntem 
Province, L’Ogoulou Department in La Ngounié Province, and L’Ivindo 
Department in L’Ogooué-Ivindo. The Haut-Ntem site is a densely forested site, 
parts of which are national park, inhabited by elephants, gorillas, other non-
human primates, and bats in a rich wild animal-human interface. The Ogoulou 
department contains the national park of Mougalaba, animal production, bat 
caves, and some gold mine exploration. The Ivindo Department contains a 
hospital, supports an active mining industry, and features hyro-electric dam and 
agricultural projects.  

 
Summary of Stakeholder Engagement and Partner Coordination for the Period 
Oct 2015-Sept 2016: 
• Identified the Institut National Supérieur d’Agronomie et de Biotechnologies and 

the Université des Sciences de la Santé as key potential in-country partners and 
held in-country meetings in Libreville in May 2015. 

• Held teleconference calls with potential in-country partners and the PREDICT 
global and Cameroon teams to facilitate workplan development. 

 
Other Activities this Period: 
• Held meetings with regional PREDICT teams in Cameroon, Republic of Congo, 

and Democratic Republic of Congo to synergize workplans and coordinate a 
regional approach to surveillance. 

• Facilitated the training of three individuals from potential partner organizations in 
Gabon, including the Institut National Supérieur d’Agronomie et de 
Biotechnologies; all individuals travelled to Cameroon in April 2016 and received 
in-service and field and lab-based training in biosafety; safe animal capture, 
handling, and sampling; data management, and laboratory safety and viral 
detection protocols from the PREDICT/Cameroon team.  

 
Training Summary 
A total of four individuals, including three men and one woman, have been trained in 
Gabon since the start of PREDICT-2 activities in 2014. A number of individuals 
completed trainings in more than one subject. 
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Training Events by Topic* 

Topic 
Total 

Trainings 
# Trainings by 

Government Personnel 
# Trainings 
by Women 

# Trainings by 
PREDICT staff 

# Trainings 
by Students 

ACU 101 1     1   
Basic Laboratory Safety 4   1 4   
Bat Sampling 4   1 4   
Bushmeat Sampling 4   1 4   
Other 8   2 8   
Rodent Sampling 4   1 4   
Total 25  0 6 25 0 
* Some individuals were cross-trained in multiple topics. Individuals may be represented in multiple rows 
per column and multiple columns.  
 
 
Future Activities: Note that activities have been discontinued in Gabon to focus 
resources in higher priority areas.  
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JORDAN 
 

Highlights and Success Stories  
• As part of continuing efforts to strengthen regional One Health networks and 

surveillance capacity for emerging viral threats, PREDICT’s implementing partner, 
the Jordan University of Science and Technology (JUST), hosted a regional 
training workshop on safe wildlife capture, handling, and sampling techniques in 
July 2016. Ten participants from human and animal health sectors in Jordan and 
Egypt received a mix of classroom and field-based training on biosafety, 
biosecurity; safe capture, handling, and biological sampling of bats; and 
maintaining cold chain for samples. The training targeted wild, cave-dwelling bat 
colonies that are part of PREDICT/Jordan’s surveillance plan, further enhancing 
trainee exposure, as participants also gained experience contextualizing sites 
and identifying high-risk human-animal interfaces. PREDICT also conducted 
training for Jordanian and Egyptian partners on the project’s integrated bio-
surveillance information management system and use of data collection tools 
and applications. During field training activities, the PREDICT/Jordan team 
officially launched wildlife surveillance activities, collecting a total of 40 bat 
samples (oropharyngeal, urogenital, and rectal swabs and whole blood).  

• PREDICT provided viral detection and discovery testing protocols and universal 
positive controls to the implementing laboratory, JUST’s Molecular Virology 
Laboratory and Health Center Diagnostic Laboratory, to enable initiation of viral 
detection activities targeting coronaviruses, influenza viruses, paramyxoviruses, 
and filoviruses in both human and wildlife samples. The lab successfully 
launched viral family testing for known and emerging viral threats in Jordan, 
testing PREDICT bat samples for the four viral families along with MERS-CoV 
using a real-time PCR assay. In addition, the lab tested camel samples collected 
in collaboration with FAO and other in-country partners for MERS-CoV. All 
results are pending interpretation and/or government approval for public release. 	
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Bat capture and sampling training in Jordan in July 2016. Photo: PREDICT/Jordan. 

 
Summary of Surveillance and Field Activities for the Period Oct. 2015-Sept. 
2016: 
• Collected a total of 40 bat samples during safe wildlife capture, handling, and 

sampling traning. 
• Coordinated with partners FAO, KSU, and the NIH’s Rocky Mountain 

Laboratories on a sampling operation in May 2016 to collect samples from 
camels at three sites (Azraq, Ramtha, and Aqaba); a total of 120 samples were 
collected and transferred to JUST, PREDICT’s implementing laboratory partner, 
for viral testing. 

 
Summary of Laboratory Development/Testing for the Period Oct. 2015-Sept. 
2016: 
• Initiated viral detection in-country by testing 40 samples collected over the course 

of field training operations at JUST, PREDICT’s in-country implementing 
laboratory for animal and human surveillance, for MERS-CoV by real-time PCR. 
The samples were also tested for paramyxoviruses, coronaviruses, filoviruses, 
and influenza viruses; viral family test results are pending confirmatory 
sequencing and interpretation, after which they will be shared with government 
partners for approval of public release. 

• Performed laboratory diagnostics at JUST for camel samples collected from 
three sites (Azraq, Ramtha, and Aqaba) in May 2016. Nasal swab samples were 
tested for MERS-CoV RNA using real-time polymerase chain reaction (PCR). A 
total of 120 samples were tested; results are pending interpretation and release 
by the government partners. An additional 24 camel samples collected from 
another farm in Ramtha were tested against MERS-CoV using RT-PCR and 
were found to be negative. 
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A PREDICT/Jordan team member preparing master mix for conventional 
PCR. Photo: PREDICT/Jordan. 

 
Summary of Stakeholder Engagement and Partner Coordination for the Period 
Oct. 2015-Sept. 2016: 
• PREDICT attended the Meeting of Human and Animal Health Surveillance 

Stakeholders at the World Health Organization (WHO) Country Office in Amman 
on August 9, 2016. The purpose of the meeting was to review the status of 
human and animal health surveillance operations and the integration of 
epidemiological and laboratory surveillance in Jordan. Participants included 
representatives from the Jordan Ministry of Health, Jordan Ministry of Agriculture, 
WHO, FAO, World Organization for Animal Health (OIE), US Defense Threat 
Reduction Agency, and JUST. At the meeting, PREDICT discussed Middle East 
Respiratory Syndrome Coronavirus (MERS-CoV) surveillance in bats and camels 
and debriefed attendees on PREDICT’s partnership with FAO. The team agreed 
to pursue upgrades to the surveillance system at the Ministry of Agriculture and 
to develop a more formal collaboration with the Ministry of Health and the 
Ministry of Agriculture for reporting zoonotic diseases. 

• PREDICT team members from JUST and FAO conducted a training workshop on 
laboratory diagnosis of MERS-CoV on different animal species specimens at the 
Ministry of Agriculture (MOA) Central Veterinary Laboratories for veterinarians 
and technicians from MOA (September 5-7, 2016). Twelve participants from four 
different governorates participated in the training. 
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• PREDICT identified a list of key government points of contact in case of a 
disease outbreak of potential zoonotic origin, as well as potential areas for 
intergovernmental coordination. The mechanisms for responding to infectious 
zoonoses are established and functional in Jordan, and the Ministry of Health’s 
(MOH) Division of Zoonotic Diseases and MOA’s Veterinary Services have 
developed a strong and cooperative relationship across surveillance and 
laboratory sectors. However, while both MOH and MOA have established priority 
notifiable disease lists, which are used to strengthen surveillance and laboratory 
capacities, there had not yet been a collaborative discussion on cross-linking 
these lists to develop formalized multi-sectoral priorities, particularly with respect 
to zoonotic diseases. 

• PREDICT assisted the Jordan MOA in defining national One Health workforce 
needs and strategies and made plans to support the government of Jordan in 
developing a One Health workforce through training in core competencies and 
skills for preventing, controlling, detecting, and responding to zoonotic diseases.  

• On April 25, 2016, PREDICT participated in the first EPT-2 Partners’ Meeting in 
Jordan at the USAID Mission to coordinate activities and ensure alignment with 
GHSA and USAID goals. The team met with Director of Population and Family 
Health of the USAID/Jordan for a briefing meeting and project coordination 
discussion. Meeting participants included the FAO Representative in Jordan; 
FAO EPT-2 Technical Consultant; Ministry of Agriculture Director of Animal 
Health; and JUST School of Veterinary Medicine Dean, who is the 
PREDICT/Jordan country coordinator. 

• PREDICT continuously updated PREDICT-2 project liaison at USAID/Jordan 
Mission regarding activities and events.  

• On September 26, 2016, PREDICT met with the USAID/Jordan office, along with 
representatives from USAID/Washington, at the US Embassy in Amman to 
discuss the progress and updates of PREDICT-2 in Jordan. The Jordan team 
also met with the Director of Communicable Diseases and Head of Surveillance 
Department at the Ministry of Health (MOH) to introduce the project, particularly 
regarding proposed human surveillance activities. Following, the group visited a 
camel farm together. They also met with FAO representatives in Jordan on 
September 28th, and provided a briefing about PREDICT-2 goals and objectives.	

 
Other Activities this Period 
• Held a workshop in collaboration with Rocky Mountain Lab (National Institutes of 

Health) and Kansas State University (KSU) in May 2016 to introduce the bat 
catching and sampling approach to veterinarians of the Jordan Ministry of 
Agriculture. PREDICT gave lectures on sampling techniques and use of GPS in 
the field.  
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• Conducted several online and teleconference training courses throughout June 
2016 with partner staff at JUST to ensure competency and compliance with 
protocols and procedures for fieldwork, sample transport, and data collection, as 
well as occupational health and safety and ethics policies. 

• PREDICT/Jordan team members received training in safe bat capture and 
sampling techniques from the Jordan Royal Society for Nature Conservation in 
May 2016 at an underground cave in the Ajloun Governorate in northern Jordan.  

 
Training Summary 
A total of seven individuals, including six men and one woman, have been trained in 
Jordan since the start of PREDICT-2 activities in 2014. Two governmental personnel 
and one FAO representative have received training from PREDICT. A number of 
individuals completed trainings in more than one subject. 
 
Training Events by Topic* 

Topic 
Total 

Trainings 
# Trainings by 

Government Personnel 
# Trainings 
by Women 

# Trainings by 
PREDICT staff 

# Trainings 
by Students 

Bat Sampling 6 2 1 3   
Biosafety and PPE 7 2 1 4   
Emergency Preparedness 6 2 1 3   
Implementing Cold Chain for Safe Sample 
Transport 6 2 1 3   
Information Management 6 2 1 3   
Packing and Shipping Biological Samples 7 2 1 4   
Safe Animal Capture and Sampling 6 2 1 3   
Safe Disposal of Carcasses and Infectious 
Waste 7 2 1 4   
Safe Sample Transport and Storage 7 2 1 4   
Total 58 18 9 31  0 
* Some individuals were cross-trained in multiple topics. Individuals may be represented in multiple rows 
per column and multiple columns.  
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REPUBLIC OF CONGO  
 

Highlights and Success Stories: 
• Following approval from the Comité d’Ethique de la Recherché en Sciences de la 

Santé (CERSSA), PREDICT initiated preparations for an in-depth human 
behavioral study investigating risk of viral spillover associated with the animal 
value chains in Republic of Congo and neighboring Democratic Republic of 
Congo. PREDICT recruited staff with social science backgrounds for behavioral 
risk investigations, specifically two individuals who supervised USAID’s 
PREVENT project bushmeat market characterization study in Brazzaville and 
Dolisie during EPT-1. The team also conducted observational research in a 
community surrounding the Sibiti hospital, a planned site for human surveillance 
activities that includes a bushmeat market and surrounding restaurants, as well 
as in Brazzaville bushmeat markets, prior to finalizing an integrated behavioral 
and wildlife sampling plan. The team plans to initiate interviews, focus groups, 
and sampling in these markets in the first quarter of 2016-2017. 

 
Summary of Surveillance and Field Activities for the Period Oct. 2015-Sept. 
2016: 
• Conducted a three-day practical training session on bat and rodent sampling for 

two staff from the Laboratoire de Diagnostique Vétérinaire de Brazzaville in 
Kintele (December 18-20, 2015). A total of 222 samples were collected from 50 
bats and four rodents and sent for testing to the PREDICT lab at Institut National 
de Recherche Biomédicale in neighboring Kinshasa, Democratic Republic of 
Congo.	

• Launched exploratory field visits (January 20-24, 2016) in Cuvette-Ouest to 
identify new sampling sites where the risk of virus transmission between wildlife, 
livestock, and humans is high. PREDICT completed an evaluation of potential 
sites and selected two sites for sample collection: Ouesso (Sangha Department) 
and Sibiti (Lékoumou Department). The PREDICT team established positive 
working relationships with officials in these communities, and both sites are 
suitable for concurrent animal and human surveillance with risk pathways for viral 
emergence identified.	

• Conducted wildlife surveillance activities in Ouesso, in the Sangha Department 
from June 25 to July 5, 2016. A total of 356 samples were collected from 49 bats, 
28 rodents, and one non-human primate. Samples were sent to INRB to be 
tested for priority viral families.	

• Conducted wildlife surveillance activities in Sibiti, in the Lekoumou Department 
from July 18-28, 2016. A total of 509 samples were collected from 65 bats, 59 
rodents, and two bushmeat and sent to INRB to be tested for PREDICT priority 
viral families. 

• In Ouesso and Sibiti areas, PREDICT staff identified potential bushmeat markets 
and health facilities for surveillance. The team performed capacity assessments 
of Ouesso and Sibiti hospitals in preparation for the implementation of the human 
syndromic surveillance study. 
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• September 10-15, 2016, PREDICT/RoC staff attended training held at the Sibiti 
hospital alongside medical personnel considered for PREDICT human syndromic 
surveillance at this site. The participants of the human surveillance training 
included the director of the Sibiti hospital, the major in charge of the inpatient 
department, a triage nurse, the laboratory director, as well as two community 
leads. This training session led by the PREDICT global team detailed the 
project’s human surveillance approach, including analysis of patient load and 
workflow to determine suitability of the Sibiti hospital as a surveillance site.	

 
Summary of Laboratory Development/Testing for the Period Oct. 2015-Sept. 
2016: 
• The Republic of Congo Laboratoire National de Santé Publique (LNSP) (National 

Laboratory for Public Health) and the Democratic Republic of Congo Institut 
National de Recherche Biomédicale (INRB), located in Kinshasa, renewed their 
collaborative agreement to facilitate testing of PREDICT samples from RoC at 
the project lab in DRC.  

• Laboratory assessment and capacity-building efforts have been ongoing 
throughout the year, with testing expected to begin in the PREDICT lab at LNSP 
in 2017. As part of these efforts, a member of the PREDICT/RoC team travelled 
to INRB in December 2015 to work with the PREDICT/DRC team on laboratory 
analysis and project work plans.  

 
Other Activities this Period: 
• Obtained a scientific animal capture permit from the Ministry of Agriculture and 

Livestock to enable animal sampling.	
• Participated in the World Health Organization (WHO) International Health 

Regulations (IHR) meeting on January 19, 2016, with EPT consortium members, 
the General Directorate of Epidemiology and the Fight against Disease (DGELM), 
and the Directorate of Public Health and Health Promotion (DHPPS).  The 
PREDICT team chaired the first quarterly session, during which the Director of 
Public Hygiene and Health Promotion introduced the International Health 
Regulations documents to members and participants were brought up to date 
with ongoing public health concerns. 

• Participated in a meeting organized by the General Directorate of Epidemiology 
and the Fight against Disease (DGELM) on March 14, 2016, to discuss cases of 
yellow fever in neighboring Angola and five suspected cases in Pointe-Noire, 
RoC.  

• Attended a meeting organized by the General Directorate of Epidemiology and 
Fight against Disease (DGELM) on April 26, 2016, to approve the 2016 
operational action plan of the Directorate. During this meeting, PREDICT staff 
delivered a presentation on project activities and achievements and continued to 
promote the One Health concept. 
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Training Summary 
A total of eight individuals, including six men and two women, have been trained in 
the Republic of the Congo since the start of PREDICT-2 activities in 2014. Six of these 
individuals are governmental personnel. A number of individuals completed trainings in 
more than one subject. 
 
Training Events by Topic* 

Topic 
Total 

Trainings 
# Trainings by 

Government Personnel 
# Trainings 
by Women 

# Trainings by 
PREDICT staff 

# Trainings 
by Students 

Avian Sampling 5 4 1 3   
Basic Laboratory Safety 8 6 1 6   
Bat Sampling 7 6 1 5   
Biosafety and PPE 8 6 2 5   
Bushmeat Sampling 7 6 1 5   
CITI Biomedical Research 5 4 1 4   
CITI Social Behavioral 2     2   
Emergency Preparedness 6 4 1 4   
Implementing Cold Chain for Safe Sample 
Transport 4 3 1 2   
Non-Human Primate Sampling 7 6 1 5   
Other 4 4 1 2   
Packing and Shipping Biological Samples 3 3 1 1   
Qualitative Research and Data Collection 4 3 1 2   
Rodent Sampling 7 6 1 5   
Safe Animal Capture and Sampling 7 6 1 5   
Safe Disposal of Carcasses 1     1   
Safe Sample Transport and Storage 1 1   1   
Small Carnivore Sampling 6 5 1 4   
Use of EIDITH Training App 2 2   2   
Total 94 75 16 64  0 
*Some individuals were cross-trained in multiple topics. Individuals may be represented in multiple rows 
per column and multiple columns.  
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SOUTH SUDAN 
		
As a limited engagement country, activities for South Sudan focused on testing of 
archived specimens, setting up and obtaining permission for human behavioral surveys, 
and maintaining partnerships. Implementation of in-country activities was delayed by 
political issues, which resulted in lack of travel approval for South Sudan. 
	

Summary of Surveillance and Field Activities for the Period Oct. 2015-Sept. 
2016: 
• Developed the 2016-2017 workplan and selected potential sites for zoonotic 

disease surveillance. 
• Worked towards implementation of behavioral risk investigations by arranging for 

questionnaire translations to local languages (now complete for Zande with Bari 
translations in process) and applying for and receiving clearance from the South 
Sudan Research Ethics Board for study activities. In addition, identified a local 
community worker as a candidate for implementing the surveys.  

 
Summary of Laboratory Development/Testing for the Period Oct. 2015-Sept. 
2016: 
• Conducted analysis of vial diversity of 258 archived (previously exported) 

specimens from 2011-2015 at the Bucknell University laboratory. These 
specimens were used to help establish baseline data for viral diversity. Archived 
samples were comprised of specimens from 228 bats (one Emballonurid (tomb 
bat); 15 Hipposiderids (horseshoe bats); 67 Molossids (free-tailed bats); three 
Nycterids (slit-faced bats); 110 Pteropids (Epauletted fruit bats); 10 Rhinolophids 
(nose-leaf bats); 22 Vespertilionids (plain faced bats); and 30 rodents (species 
undeclared).  

• Host identity was confirmed by morphological analysis of museum specimens 
from which samples were collected and by barcoding of tissue samples.  

• Liver tissue (spleen in a few cases) was surveyed for filo-, paramyxo, and 
coronaviruses using viral family protocols; results are pending interpretation and 
will be shared with government partners for approval for public release.  

 
Summary of Stakeholder Engagement and Partner Coordination for the Period 
Oct. 2015-Sept. 2016: 
• Drew upon established relationships in South Sudan to continue developing 

partnerships to implement project activities.  
• Interfaced with local and state stakeholders, including governmental officials and 

traditional tribal leaders. At the level of the central government in Juba, interfaced 
with heads of the Ministry for Wildlife Conservation in Tourism and Ministry of 
Health and the Environment. 

• Interfaced with WHO officials and regularly monitored South Sudan weekly 
disease bulletins.  

• Held discussions with the NGO Caritas Internationalis in Western Equatoria State 
(Gbudue State) regarding the development of livelihood programs in areas of 
high human-wildlife interface.  
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• Continued to monitor ministry points-of-contact and regional governmental 
officials due to recent changes in government and evaluate political and security 
conditions to determine if activities could be planned for future implementation. 

 
 

Future Activities: Note that activities have been discontinued in South Sudan to 
focus resources in higher priority and more secure areas. 
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CHINA 

Highlights and Success Stories 
• This year the members of the PREDICT/China team published the article

“Fugong virus, a novel hantavirus harbored by the small oriental vole
(Eothenomys eleusis) in China” in the Virology journal. In the article, the authors
led by X.Y. Ge describe results from characterizing one full-length genomic
sequence of a novel virus, which they named fugong virus, obtained from a small
oriental vole (Eothenomys eleusis), and show that the virus is most closely
related to hantavirus LX309, a virus found in another vole species from the same
genus (Hantavirus, some members of which are known to cause hemorrhagic
fever with renal syndrome in Eurasia and hantavirus pulmonary syndrome in the
Americas). See Section 6 – Publication Summaries for more details.

• Following approval from the School of Public Health of Wuhan University and
Guangdong Center for Disease Control and Prevention Institutional Review
Board committees, PREDICT/China launched behavioral risk investigations in
three provinces: Guangdong, Guangxi, and Yunnan.  The team completed 157
ethnographic interviews and seven focus group discussions exploring behavioral
factors that may be associated with viral transmission and spread. Data
collection is complete, and results informed PREDICT’s human questionnaire
development, which is now being rolled-out globally in other PREDICT countries
through human surveillance activities. Analysis of China behavioral risk data and
manuscript preparation are in process. In addition, PREDICT initiated
implementation of community-based and syndromic surveillance activities for
emerging zoonotic disease threats in high-risk communities identified for
concurrent surveillance; activities are now active in Guangdong, Guangxi, and
Yunnan Provinces.

• Forty-two bat samples tested at Wuhan Institute of Virology were positive for
coronaviruses, 36 of which were bat CoV/SC2013, a lineage C betacoronavirus
related to MERS-CoV.

Summary of Surveillance and Field Activities for the Period Oct. 2015-Sept. 
2016: 
• Collected 1,084 oral and rectal samples from 542 individual bats belonging to 21

species along the animal value chain across Yunnan, Guangdong, and Guangxi
Provinces. All samples were transported to Wuhan Institute of Virology for viral
detection.
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Nutrias (Myocastor coypus) in a wild animal farm in Guangxi Province. Photo: Guangjian 
Zhu, PREDICT/China 

• Completed 154 ethnographic interviews and seven focus group discussions in
Guangdong, Guangxi, and Yunnan Provinces in collaboration with Guangdong
Institute of Public Health (GDIPH), Guangdong CDC, Guangdong Entomological
Institute (GDEI), and Yunnan Institute of Endemic Diseases Control and
Prevention. Audio recordings of all interviews and focus groups have been
transcribed and translated, and coding and analysis are in process. In addition,
PREDICT shared a Qualitative Data Analysis Progress Report with GDIPH in
May 2016.

• Continued developing plans for concurrent livestock/wildlife/community sampling
around large pig farms in Guangdong with FAO and South China Agricultural
University partners. PREDICT shared protocols for animal handling and sampling
with the university and worked to coordinate livestock surveillance activities at
sites in the Shantou region of Guangdong Province. Partners are working on
specific site selection for concurrent sampling that will include wildlife around
large farms, livestock, people with high levels of animal contact, and hospital
cases originating from the area.
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Domestic and wild poultry birds at a local wet markets; pigs at a local livestock farm in Shantou, 
Guangdong where PREDICT, FAO, and South China Agricultural University partners are 
planning concurrent surveillance activities. Photos: Jason Euren/PREDICT. 
 
 

Summary of Laboratory Development/Testing for the Period Oct. 2015-Sept. 
2016: 
• Tested 700 bat rectal swab samples collected during PREDICT-1 at Wuhan 

Institute of Virology for filovirus, influenza virus, and bunyavirus; all samples 
tested negative.  

• Tested 128 rectal swab samples from Vespertillio superans bats collected in 
PREDICT-1 for corona-, paramyxo- and mammalian orthoreoviruses at Wuhan 
Institute of Virology. Forty-two positive samples for coronavirus were detected, 
36 of which were infected with bat CoV/SC2013, a lineage C betacoronavirus 
related to MERS-CoV.  

• Tested 352 oral samples collected during PREDICT-1 from residents who reside 
near bat caves for mammalian orthoreovirus at Wuhan Institute of Virology; 
results are pending interpretation and approval by government partners for public 
release.  

• Enhanced sample transport, establishing both intra-Yunnan and intra-
Guangdong cold chain systems. As a result, prefecture CDCs and hospitals may 
now rapidly deliver project samples from field sites to laboratories while 
maintaining appropriate cold chain and documentation.  

• Shared the latest laboratory protocols and universal controls with Wuhan 
Virology Institute and Guangdong CDC laboratory teams. The Wuhan Institute of 
Virology maintains capacity for testing paramyxo-, corona-, flavi-, bunya-, 
orthomyxo-, reo-, picorna-, and filoviruses. Training and capacity strengthening 
activities continue with lab partners at the Institute of Pathogenic Microbiology, 
Guangdong CDC. 
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Summary of Stakeholder Engagement and Partner Coordination for the Period 
Oct. 2015-Sept. 2016: 
• A human surveillance kick-off meeting was held in Dongguan in January 2016 

with members of PREDICT, GDCDC, GDIPH, Tungwah Hospital, and Shantou 
University. 

• PREDICT/China global leads met with PREDICT’s human surveillance 
coordinator in Wuhan (January and February) and personnel from the Yunnan 
Provincial Center for Disease Control, Yunnan Disaster and Emergency 
Response, as well as Infectious Disease Department Teams from the Kunming 
Third People’s Hospital and The Dali Hospital, to plan field and laboratory 
activities. 

• PREDICT/China coordinator continued to meet regularly with officials from China 
Central CDC and the State of Forestry Administration, FAO China staff, and 
relevant conservation and public health NGOs in China to share project findings 
and promote One Health collaborations. 

 
Other Activities this Period 
• Publications 

o Ge, X. Y., Yang, W. H., Pan, H., Zhou, J. H., Han, X., Zhu, G. J., ... & Zhang, 
Y. Z. (2016). Fugong virus, a novel hantavirus harbored by the small oriental 
vole (Eothenomys eleusis) in China. Virology journal, 13(1), 1. (See Section 5 
– Publication Summaries). 

o Serological and behavioral risk survey of workers with wildlife contact in 
China. Submitted to Emerging Infectious Diseases in August 2016. 

o Serological surveillance and antibiotic susceptibility of Group B Streptococcus 
serotypes in pregnant women in Dongguan, China. Submitted to Scientific 
Reports in August 2016. This is a collaborative publication between 
PREDICT-2 and partners at the Tungwah Hospital, in Dongguan, 
Guangdong. 

 
• Meetings and Presentations  

o In April 2016, attended the ‘Wildlife and Public Health Workshop’ hosted by 
China CDC, the State Administration of Forestry, and EcoHealth Alliance in 
Beijing, to share PREDICT research findings with different Chinese 
governmental departments.  
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The PREDICT China Team exchanges knowledge with the experts from Chinese government 
departments of health, forestry, and agriculture at the Wildlife and Public Health Workshop in 
Beijing. Photo: PREDICT/China. 
 

o Participated in the ‘Stakeholder Consultative Workshop to Strengthen the 
Influenza Surveillance Networks’ during September 2016 in Guangzhou. As a 
result, PREDICT plans to provide technical support to the development and 
implementation of a coordinated, multi-sectoral (human-animal health) 
surveillance and disease outbreak response program, coordinated by FAO 
and Chinese federal and provincial agencies. 

 
• Trainings and Capacity Strengthening 

o Trained 20 field and laboratory team members in qualitative research for 
behavioral risk surveillance and characterization in Guangdong, Yunnan, and 
Wuhan. 

o Completed ethics training for implementation of human surveillance activities; 
all PREDICT/China team members involved in human surveillance activities 
completed the Social and Behavioral Responsible Conduct of Research 
certificate courses in the Collaborative Institutional Training Initiative (CITI) 
Program. 

o Completed all required project trainings using protocols and guidelines in 
PREDICT’s eBook; all PREDICT/China team members, including 28 
individuals from the human surveillance team, wildlife surveillance team, and 
laboratory team, are now trained and prepared for implementation of project 
work. 

o In June 2016, PREDICT China’s lab coordinator from the Wuhan Institute of 
Virology, China Academy of Sciences traveled to New York City to receive 
training in advanced modeling and analytics methods and to work with the 
PREDICT Modeling and Analytics Team on PREDICT-1 coronavirus 
sequence data. 

 
 
 
 
 

201



NON-GHSA EPT-2 COUNTRY REPORTS - ASIA REGION   

Training Summary 
A total of 40 individuals, including 21 men and 19 women, have been trained in China 
since the start of PREDICT-2 activities in 2014, including 29 governmental personnel 
and six students. A number of individuals completed trainings in more than one 
subject. 
 
Training Events by Topic* 

Topic 
Total 

Trainings 
# Trainings by 

Government Personnel 
# Trainings 
by Women 

# Trainings by 
PREDICT staff 

# Trainings 
by Students 

ACU 101 1     1   
Avian Sampling 3 1 1 3   
Basic Laboratory Safety 20 12 12 16 3 
Bat Sampling 3 1 1 3   
Biosafety and PPE 21 12 13 17 3 
Bushmeat Sampling 3 1 1 3   
CITI Biomedical Research 11 4 4 5 3 
CITI Social Behavioral 11 4 4 5 3 
Emergency Preparedness 21 12 13 17 3 
Human Syndromic Surveillance 17 12 10 15 2 
Implementing Cold Chain for Safe Sample 
Transport 21 12 13 17 3 
Livestock Sampling 1     1   
Non-Human Primate Sampling 3 1 1 3   
Other 2 1 2 1   
Outbreak Response 6 3 4 5   
Packing and Shipping Biological Samples 21 12 13 17 3 
Policies and Plans 15 10 10 14 2 
Qualitative Research and Data Collection 31 24 14 15 4 
Rodent Sampling 3 1 1 3   
Safe Animal Capture and Sampling 3 1 1 3   
Safe Disposal of Carcasses and Infectious 
Waste 9 4 6 8   
Small Carnivore Sampling 3 1 1 3   
Totals 229 129 125 175 29 
*Some individuals were cross-trained in multiple topics. Individuals may be represented in multiple rows 
per column and multiple columns.  
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MONGOLIA 
 

Highlights and Success Stories  
• On September 8, 2016 during field surveillance activities targeting migratory 

birds in Mongolia as part of PREDICT efforts to understand the dynamics of 
transmission and spread of influenza viruses, the PREDICT-2 team detected a 
Greater Flamingo (Phoenicopterus roseus) at Doitiin Tsagaan lake of Arkhangai 
province. The species was first sighted in Mongolia in 1947 at Khar Us lake of 
Zavkhan province, and ours was the nation’s second sighting after 69 years. This 
sighting was an exciting encounter because our observation of this healthy bird 
feeding with a swan flock was ~2,500 km west of its range. We suspect the 
flamingo might have followed the swans out of its usual migratory range. Its 
presence at this location indicates that migratory patterns may be changing, 
possibly as a consequence of climate variability. If a pattern with other species 
emerges, there may be implications for pathogen movements into new areas, as 
well.	

		
Summary of Surveillance and Field Activities for the Period Oct. 2015-Sept. 
2016: 
• Identified an initial set of PREDICT surveillance sites in Central, Northern, and 

Eastern Mongolia. Site selection was informed by input from key avian influenza 
surveillance stakeholders in the environmental, agricultural, and public health 
sectors. Spring and fall field missions resulted in the collection of 1,195 
community wild bird fecal samples and samples from seven dead birds 
comprised of three Mongolian gulls, two rock doves, one steppe eagle, and one 
Pallas’s gull. These samples will be tested with PREDICT influenza protocols at 
the State Central Veterinary Laboratory (SCVL) beginning in November 2016.  

• Developed and completed trainings aligned with PREDICT protocols for field 
surveillance and outbreak response. Key partners were targeted at the provincial 
level, including nine province laboratory veterinarians, zoonotic disease center 
biologists, and protected area rangers. A total of 39 professionals were trained 
successfully at three sites, including two SCVL staff members, 27 province 
laboratory veterinarians, six local zoonotic diseases experts, and four protected 
area rangers (25 May - 25 June).  

• During fall field surveillance at the end of the fiscal year, PREDICT trained 13 key 
partners in bird identification, safe sample collection, lake mortality surveys and 
outbreak investigation. The cohort professional mix was: one SCVL staff 
member, one Institute of Biology expert, eight province laboratory veterinarians, 
one zoonotic diseases expert, and two protected area rangers. 
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Summary of Laboratory Development/Testing for the Period Oct. 2015-Sept. 
2016: 
• Completed an initial assessment of the SCVL’s capacity to implement 

PREDICT’s viral detection and diagnostic protocols. The Transboundary Animal 
Disease (TAD) Laboratory within the SCVL will be the designated laboratory for 
all viral detection activities, as this lab contains a BSL-3 facility and is staffed by 
trained virologists. The lab also conducts molecular diagnostic work and has 
existing serological capacity. Lab materials and supplies for sample testing with 
PREDICT influenza protocols were acquired. 

• Trained laboratory virologists on the PREDICT protocols for laboratory safety, 
bio-safety, PPE use, sample collection and storage, and viral detection using the 
consensus-based viral family protocols. In addition, the SCVL virologist attended 
FAO training on PREDICT-2 protocols in Thailand in July 2016. SCVL currently 
has capacity to conduct viral family testing for influenza viruses and is planning to 
initiate testing of collected wild bird specimens in November 2016. 

 
Summary of Stakeholder Engagement and Partner Coordination for the Period 
Oct. 2015-Sept. 2016: 
• Signed a MoU with SCVL, which in addition to WCS is PREDICT’s implementing 

partner in Mongolia. Introduced the project partnership and explored additional 
opportunities for collaboration with the National Human Influenza Center at the 
National Center for Communicable Diseases (NCCD) within the Ministry of 
Health and Sports.  

• Hired an avian specialist to lead avian influenza-focused field surveillance in 
Mongolia in collaboration with SCVL personnel. The avian specialist is a 
Mongolian biologist with extensive wildlife and avian-focused field research 
experience. He is enrolled in a graduate program in ornithology at the National 
University of Mongolia that will integrate PREDICT surveillance data into a 
Master’s thesis project.   

• Held a PREDICT Project Launch Workshop in Mongolia in April 2016. National 
and international stakeholders including the Veterinary and Animal Breeding 
Agency (VABA) of the Ministry of Food and Agriculture (MoFA); the Ministry of 
Environment, Green Development and Tourism; the National Center for 
Communicable Diseases; the National Human Influenza Center; the Institute of 
Biology; the National University of Mongolia, Field Epidemiology Center; National 
Center for Zoonotic Diseases; Veterinary and Biotechnology School of the 
National Agricultural University; WHO; FAO; US Embassy, and the USAID 
Mission were invited and introduced to the project and its scope of work.  	

• Engaged and integrated key government stakeholders into spring and fall 
surveillance and sample collection activities; partners included members from 
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SCVL, Institute of Biology, eight province laboratory veterinarians, six province 
zoonotic diseases experts, and three province protected area rangers.	

 
Other Activities this Period:  
• On June 16-17th at the One Health 5th International Scientific Symposium held in 

Ulaanbaatar, Mongolia, the PREDICT country coordinator presented on avian 
influenza surveillance work in Mongolia over the last decade and the need for a 
One Health approach and platform within Mongolia to engage all stakeholders 
related to influenza surveillance and monitoring. 

 
Training Summary 
A total of 74 individuals, including 49 men and 25 women, have been trained in 
Mongolia since the start of PREDICT-2 activities in 2014. Sixty-one governmental 
personnel have received training from PREDICT. A number of individuals completed 
trainings in more than one subject. 
 
Training Events by Topic* 

Topic 
Total 

Trainings 
# Trainings by 

Government Personnel 
# Trainings 
by Women 

# Trainings by 
PREDICT staff 

# Trainings 
by Students 

Avian Sampling 39 37 14 2   
Basic Laboratory Safety 1   1 1   
Biosafety and PPE 40 37 15 3   
Emergency Preparedness 40 37 15 3   
One Health Approach 73 58 25 6   
Packing and Shipping Biological Samples 40 37 15 3   
Safe Animal Capture and Sampling 1     1   
Safe Disposal of Carcasses and Infectious 
Waste 40 37 15 3   
Safe Sample Transport and Storage 37 37 14     
Total 311 280 114 22  0 
*Some individuals were cross-trained in multiple topics. Individuals may be represented in multiple rows 
per column and multiple columns.  
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MYANMAR 
 

Highlights and Success Stories: 
• Following completion of trainings, PREDICT/Myanmar successfully launched 

wildlife surveillance activities collecting the first set of non-invasive bat samples 
in April 2016. During the event, PREDICT also provided in-service training, and 
an opportunity for University of Yangon students to gain field-based experience 
in safe wildlife sampling. Collected samples were safety secured in cold chain 
and transferred to storage with PREDICT’s implementing partner, the Livestock 
Breeding and Veterinary Department (LBVD), where they await testing for known 
and emerging viruses.  

 

	
A Pteropus bat flying out of a roosting tree in Myanmar. Photo: Suzan Murry/Smithsonian.		

	
Summary of Surveillance and Field Activities for the Period Oct. 2015-Sept. 
2016: 
• Completed a scoping evaluation (April 2016) and identified three priority sites for 

surveillance activities targeting non-human primates, bats, rodents, livestock, and 
humans. Sites include Hpa An, Bagan/Mt. Popa, and areas in Bago region, which 
were identified as high-risk animal-human interfaces.   
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• Collected ~18 non-invasive urine/ fecal samples from macaques and 110 
samples of bat guano via non-invasive tarp collection method in Hpa An (April 
2016); samples will be tested at the Livestock Breeding and Veterinary 
Department (LBVD) laboratory once infrastructure is in place and training 
completed.  

• As part of the collaboration with FAO, developed plans for concurrent wildlife and 
livestock sampling and testing and worked to refine site selection.  

 
Summary of Laboratory Development/Testing for the Period Oct. 2015-Sept. 
2016: 
• Continued working with the Livestock Breeding and Veterinary Department 

laboratory (LBVD) to establish partnerships and strengthen their capacity for viral 
detection. LBVD is the planned lab partner for EPT-2 wildlife and livestock 
surveillance in-country. LBVD has reviewed and signed PREDICT’s data sharing 
agreement and received universal controls and viral family testing protocols. 

• Engaged representatives from the Department of Medical Research (DMR), the 
planned in-country laboratory for human surveillance activities, and continued 
preparations for capacity strengthening activities to enable launch of viral testing, 
planned for 2016-2017. 

 
Summary of Stakeholder Engagement and Partner Coordination for the Period 
Oct. 2015-Sept. 2016: 
• Maintained active engagements with governmental partners, meeting with the 

Ministry of Planning, Department of Medical Research, and the Livestock 
Breeding and Veterinary Department for project start-up, planning, and 
coordination. In addition, PREDICT engaged Myanmar’s Ministry of the 
Environment, Conservation, and Forestry (MOECAF) to discuss appropriate 
permissions, training of MOECAF personnel, and opportunities for collaboration. 

• Held a stakeholders meeting in August 2016 to discuss collaborative 
opportunities between One Health and government organizations, including FAO 
and WHO. Both UN organizations expressed interest in holding joint regional 
training workshops, and PREDICT continued to coordinate with FAO on plans for 
concurrent livestock and wildlife surveillance activities and surveillance site 
selection.  

• Represented PREDICT at an FAO-organized One Health Strategy Workshop in 
Spring 2016 designed to strengthen collaborations between veterinary and public 
health sectors and to expand interdisciplinary communications in key aspects of 
health care for humans, animals, and the environment.  

• Engaged World Wildlife Fund, Wildlife Conservation Society, Fauna & Flora 
International, University of Yangon, Oikos, and Turtle Survival Alliance members 
in discussions exploring areas of collaboration and overlap, such as sampling at 
wildlife markets and identification of illegal trade routes.   

• Collaborated with the Myanmar Health and Development Consortium (MHDC) for 
support in guiding PREDICT through government regulations. PREDICT and the 
MHDC are also working together to offer internships in public health linked with 
PREDICT staff and surveillance activities.  
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Other Activities this Period: 
• Attended the Asian Society of Conservation Medicine’s 8th International 

Conference on Conservation Medicine, ‘One Health in Asia-Pacific’ in October 
2015. The conference, held in Naypidaw, brought together One Health and 
conservation specialists from around the world to discuss issues of urgent 
environmental and animal health concern. 

• Finalized a Letter of Agreement (LOA) with the Livestock Breeding and 
Veterinary Department laboratory; the LOA is under review with the ministry 
partners.   

• Received pre-approval for the ethical conduct of human surveillance activities; a 
proposal is now pending final review with Department of Medical Research.  

• Stationed a Smithsonian team member in-country to assist with project 
implementation and to oversee a successful staff transition.  

• Hired a new project coordinator/medical surveillance officer, well versed in 
Myanmar government protocols, research requirements, public health, and 
international NGO management.  

• Hired a new field supervisor/veterinary surveillance officer with an excellent 
background in zoological medicine and field sampling experience.  

• Hired a project advisor to assist with government communication, project 
administration, staff supervision, and assure compliance and completion of 
project deliverables.  

• Identified a potential collaboration with a local National Institutes of Health study 
that is also using a One Health approach for surveillance of humans and non-
human primate populations and identified synergies to enhance sample size, 
improve efficiency for sample collection and lab analysis, and share costs across 
projects.  

• Developed plans to collaborate with Smithsonian-based research on pangolin 
health and identified opportunities to include PREDICT-related viral surveillance, 
with staff cost-sharing between projects.  

 
 
 
 
 
 
 
 
 
 
 
 
 

208



NON-GHSA EPT-2 COUNTRY REPORTS - ASIA REGION   

Training Summary 
A total of six individuals, including three men, three women, and three students 
have been trained in Myanmar since the start of PREDICT-2 activities in 2014. A 
number of individuals completed trainings in more than one subject. 
 
Training Events by Topic* 

Topic 
Total 

Trainings 
# Trainings by 

Government Personnel 
# Trainings 
by Women 

# Trainings by 
PREDICT staff 

# Trainings 
by Students 

Avian Sampling 1   1 1   
Basic Laboratory Safety 2   1 2   
Bat Sampling 6   3 2 3 
Biosafety and PPE 6   3 2 3 
Bushmeat Sampling 1   1 1   
CITI Biomedical Research 2   1 2   
Emergency Preparedness 6   3 2 3 
Implementing Cold Chain for Safe Sample 
Transport 1   1 1   
Livestock Sampling 1   1 1   
Non-Human Primate Sampling 1   1 1   
Other 4   2   3 
Outbreak Response 1     1   
Packing and Shipping Biological Samples 1   1 1   
Qualitative Research and Data Collection 1   1 1   
Rodent Sampling 1   1 1   
Safe Animal Capture and Sampling 1   1 1   
Safe Disposal of Carcasses and Infectious 
Waste 1   1 1   
Small Carnivore Sampling 1   1 1   
Total 38  0 24 22 12 
*Some individuals were cross-trained in multiple topics. Individuals may be represented in multiple rows 
per column and multiple columns.  
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NEPAL 

Highlights and Success Stories: 
• After identifying the local Chepang community in the Chitwan region as

potentially high-risk for emerging viral threats, PREDICT engaged Chepang
community members at a field site, working with local bat hunters to learn about
traditional methods of bat capture and bushmeat consumption habits and to
explore risks of viral spillover. PREDICT trained two local members of the
community as field assistants, providing them with One Health skills in biosafety
and PPE use and safe bat capture, handling, and sampling techniques, then
worked with the local assistants to trap bats for viral surveillance activities. The
team collected samples from a total of 43 bats and stored samples for viral family
testing at the project lab in Kathmandu. In addition, to learn more about this
community and potential zoonotic disease risks in the Chitwan region, PREDICT
launched behavioral risk investigations and conducted observational research
and key informant interviews. In September 2016, in Silinge village, PREDICT
launched syndromic surveillance at a mobile clinic collecting samples and
conducting behavioral interviews with patients presenting with fevers of unknown
origin (FUO). The mobile clinic was deployed during an epidemic of fever and
rash with unknown origin and provided community members with the opportunity
to receive a professional health consultation from certified medical staff. All
samples collected from PREDICT/Nepal’s first concurrent wildlife-human
surveillance event will undergo testing for known and novel viral threats, and
behavioral data will be analyzed to learn more about potential risks for spillover
along with risk mitigation options and potential intervention strategies.

PREDICT/Nepal’s wildlife surveillance team well prepared for sampling bats and processing 
specimens in the mobile field tent. Photo: PREDICT/Nepal. 
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Summary of Surveillance and Field Activities for the Period Oct. 2015-Sept. 
2016: 
• Collected biological samples from 107 rodents and 104 waterfowl at the

Kathmandu informal settlements of Teku Dovan and Jadibuti in order to
investigate disease transmission in temporary settlements that have expanded in
the aftermath of the 2015 earthquake.

• In February, conducted site assessments and pilot sampling of fruit bats
(Rousettus leschenoulti) at the Silinge, Makwanpur field site in Southern Nepal in
a community dependent on bat hunting and consumption.

• Collected biological samples in wet and dry seasons from 43 bats and 102
rodents during the wet season within the Chepang community, Silinge,
Makwanpur.

• Collected samples from 148 patients presenting at a mobile clinic in the Silinge
village, including samples from 75 patients meeting case definitions for targeted
syndromes.

• Collected 304 non-invasive samples (saliva, fecal, and urine samples) in wet and
dry seasons from macaques at the ecotourism interfaces at Pashupatinath,
Swayambhunath temples in Kathmandu and Daunne Devi temple in Nawalparasi.

• Performed a survey of the macaque population distribution at the Swayambhu
and Pashupati temple complexes and surrounding urban areas.
The surveys revealed average macaque count of (N) = 687 ± 39.50, and (N) =
931 ± 46.30, respectively. Collection of macaque observational behavioral data
(n=10/each survey site) was also implemented.

• Conducted behavioral risk investigations with 72 individuals through 40
ethnographic interviews and three focus group discussions in Kathmandu’s
Jadibuti informal settlement.

• Conducted site assessments and selected three clinics, the Patan Academic
Health Center and Kantipur Hospital in Kathmandu and the Chitwan Medical
College to conduct syndromic sampling of patients presenting with fevers of
unknown origin.

Summary of Laboratory Development/Testing for the Period Oct. 2015-Sept. 
2016: 
• Conducted testing on saliva samples collected from 304 non-human primates

during the wet and dry seasons for corona, paramyxo, influenza, filo, and
flaviviruses; confirmation of PCR results is ongoing.

• Conducted testing for corona, paramyxo, influenza, and filoviruses on 148
mallard samples (69 oral and 79 cloacal specimens) and 227 rodent samples
(107 oral, 107 rectal, and 13 blood specimens) collected at Jadibuti and Teku
Dovan field sites.

• Cross-trained project staff on pipetting techniques, volume concept,
concentration calculations, serum separation, and updated laboratory protocols,
including biosafety and biosecurity, PPE, waste and bio-hazardous disposal, and
viral detection protocols to optimize and increase throughput.
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Summary of Stakeholder Engagement and Partner Coordination for the Period 
Oct. 2015-Sept. 2016: 
• Maintained ongoing stakeholder relationships with the Central Veterinary Lab

(CVL), FAO Nepal, Walter Reed/AFRIMS Research Unit Nepal (WARUN), WHO
Nepal, the Department of National Parks and Wildlife Conservation (DNPWC),
and the Patan Academy of Health Sciences (PAHS) for coordination for the
implementation of PREDICT sampling activities at priority sampling sites.

• Participated in the Wildlife Disease Research Workshop hosted in Chitwan,
Nepal (February 2016) and attended by governmental and non-governmental
One Health stakeholders, which provided a forum to effectively and collectively
evaluate needs for wildlife health surveillance in the country.

Other Activities this Period: 
• Applied and received ethical approval from the Nepal Health Research Council

(NHRC) for permission to conduct clinic and community based human syndromic
surveillance research activities at selected locations in Kathmandu and Chitwan
District.

• Conducted follow-up trainings on project operations, including in-depth training
on the implementation of qualitative research at prioritized sites by the behavior
team.

• Trained two local community field assistants to build capacity for surveillance of
emerging viral threats in at-risk communities. Training covered biosafety,
emergency preparedness, and sampling techniques to optimize surveillance and
sampling activities.

Training Summary 
A total of 24 individuals, including 16 men and eight women, have been trained in 
Nepal since the start of PREDICT-2 activities in 2014. A number of individuals 
completed trainings in more than one subject. 
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Training Events by Topic* 

Topic 
Total 

Trainings 
# Trainings by 

Government Personnel 
# Trainings 
by Women 

# Trainings by 
PREDICT staff 

# Trainings 
by Students 

Avian Sampling 8 1 8 
Basic Laboratory Safety 9 4 9 
Bat Sampling 6 6 
Biosafety and PPE 17 5 17 
Bushmeat Sampling 2 2 
CITI Biomedical Research 3 1 3 
CITI Social Behavioral 3 1 2 
Emergency Preparedness 8 1 8 
Implementing Cold Chain 
for Safe Sample Transport 12 3 12 
Lab Protocols and 
Diagnostics 4 2 4 
Livestock Sampling 4 1 4 
One Health Approach 6 3 6 
Other 5 2 5 
Packing and Shipping 
Biological Samples 12 4 12 
Policies and Plans 3 3 
Qualitative Research and 
Data Collection 7 4 7 
Rodent Sampling 8 1 8 
Safe Animal Capture and 
Sampling 4 1 4 
Safe Sample Transport and 
Storage 12 3 12 
Total 133 0 37 132 0 
*Some individuals were cross-trained in multiple topics. Individuals may be represented in multiple rows
per column and multiple columns. 
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SECTION 5. OVERALL TRAINING SUMMARY 

STRENGTHENING THE ONE HEALTH WORKFORCE 

Preparing for emerging disease threats requires investments in infrastructure, 
institutions, and human resources across a broad array of health and social systems to 
operationalize One Health platforms. In collaboration with country governments, Global 
Health Security Agenda, and EPT partners, PREDICT is committed to developing the 
infrastructure and core skills and capabilities required by today and tomorrow’s One 
Health workforce.  

Since the start of PREDICT-2 in October 2014, PREDICT teams around the world 
have trained 913 individuals (including 447 governmental personnel, 329 in-service 
professionals, and 137 students), supporting the development of an extensive 
network of global One Health professionals prepared to lead and maintain long-term 
zoonotic disease surveillance efforts. From 2015 to 2016, trainings intensified in 
preparing for launch of field and lab activities with the number of trained individuals 
increasing by 169% (from 339 in 2014-2015 to 574 over the past year). Trainings to 
date covered a variety of One Health skills, including biosafety, ethics, field 
epidemiology and surveillance, data and information management, laboratory safety 
and viral detection, social sciences and behavioral risk investigations, and modeling and 
analytics.  

Descriptions of these trainings are provided below; for details on trainings completed in 
each country please see Section 1 (GHSA country reports) and Section 3 (Non-GHSA 
EPT-2 country reports). 

Total Number of Individuals Trained (October 2014 – November 2016) 

Total # of 
Individuals 

Government 
Personnel 

In-service 
Professionals*  Students 

Female 319 144 126 49 
Male 577 303 186 88 
Undeclared 17 17 

Total to Date 913 447 329 137 
2015-2016 Total 574 241 239 94 

 Increase from 2014-2015 169% 117% 266% 219% 
*Includes PREDICT staff.
Note: Some individuals are represented in more than one category (e.g., Student and In-service 
Professionals).  
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TRAINING BY GENDER AND SECTOR 
 

 
Number of men (outer ring; N = 577) and women (inner ring; N = 319) trained by sector since the start 
of PREDICT-2 activities in 2014. Seventeen individuals of undeclared gender, all in-service 
professionals, are not shown in the figure. 
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Number of individuals trained by country and separated by gender. As of November 2016, a total of 913 individuals, including 577 men, 319 
women, and 17 individuals of undeclared gender have been trained in 30 countries around the world. 
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Number of trainings completed by category since the start of PREDICT-2 activities in October 2014. A 
total of 4,701 trainings have been completed by PREDICT staff and local partners (including government 
staff in national health systems). Many individuals completed trainings in multiple topics. 
 
  

1186 

695 

620 

557 

506 

343 

289 

170 

167 

110 

54 

4 

0 200 400 600 800 1000 1200 

Safe Animal Capture, Handling, & Sampling 

Safe Sample Transport & Shipping 

Biosafety 

Project Management 

Lab Safety & Viral Detection 

Other 

One Health Approach 

Ethics 

Behavioral Risk 

Outbreak Response 

Human Surveillance & Sampling 

Modeling and Analytics 

TRAINING EVENTS BY TYPE 
N = 4,701  

218



PREDICT-2 TRAINING EVENTS BY COUNTRY (2014-2016) 

Country 
Total # 

Trainings 

# Trainings by 
Government 

Personnel 
# Trainings 
by Women 

# Trainings by 
PREDICT staff 

# Trainings 
by Students 

Bangladesh 171 36 23 61 78 

Cambodia 111 33 22 56 22 

Cameroon 228 48 62 90 228 
Canada 111 48 109 

China 229 129 125 175 29 

Cote d'Ivoire 39 7 2 29 2 
Democratic 
Republic of the 
Congo 268 134 87 123 27 
Egypt 168 168 70 20 

Ethiopia 31 31 11 

Gabon 25 6 25 

Ghana 40 40 40 
Guinea 346 3 229 

Indonesia 206 106 80 57 1 

Jordan 58 18 9 31 

Kenya 34 43 42 
Laos 143 92 41 55 

Liberia 55 24 30 

Malaysia 286 263 68 21 

Mongolia 311 280 114 22 
Myanmar 38 24 22 12 

Nepal 133 37 132 
Republic of the 
Congo 94 75 16 64 

Rwanda 25 1 23 2 

Senegal 6 6 
Sierra Leone 449 149 86 351 

Tanzania 125 5 68 66 33 

Thailand 190 53 63 

Uganda 38 1 6 22 15 
United States 474 54 289 405 10 

Viet Nam 270 160 95 50 
Total number of trainings completed since the start of PREDICT-2 activities in October 2014 (data 
sourced on November 18, 2016). Individuals may be represented in multiple columns per row. 
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SECTION 5. PREDICT PUBLICATION SUMMARIES 

This past year, PREDICT research led to 11 publications, including seven original 
research articles, many in top-tier journals like Science, Emerging Infectious Diseases, 
and PLOS One.  Summaries of highlighted publications are provided below, showcasing 
practical implications for the scientific, policy, and development sectors. A 
comprehensive bibliography with all PREDICT publications to date may be found online 
at publications.predict.global  

You can also follow PREDICT on ResearchGate to explore our current work, receive 
notifications of new publications, and interact with PREDICT’s authors and research 
collaborators.  

All summaries appearing herein were developed or reproduced with author permission. 
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ORIGINAL RESEARCH HIGHLIGHTS 
 
Detection of viruses using discarded plants from wild mountain 
gorillas and golden monkeys 
 
 
In brief: This study evaluated the potential use of discarded chewed plants from primates as a 
novel non-invasive biological sampling method to detect viruses that are shed orally. The 
authors tested plant samples discarded by mountain gorillas (Gorilla beringei beringei) and 
sympatric golden monkeys (Cercopithecus mitis kandti) for the presence of mammalian-specific 
genetic material and two ubiquitous DNA and RNA primate viruses, herpesviruses and simian 
foamy virus, respectively. The authors successfully recovered mammalian-specific genetic 
material from all plant species and portions of plant bitten or chewed by gorillas and golden 
monkeys. They more consistently recovered gorilla herpesviral DNA from plants in which leafy 
portions were eaten by gorillas. They also recovered simian foamy virus nucleic acid from plants 
discarded by golden monkeys, which indicates that this method also allows for detection of RNA 
viruses. This study demonstrated that discarded plants are a useful non-invasive sampling 
method for detection of viruses that are shed orally in mountain gorillas and sympatric golden 
monkeys and could potentially also be used in other species. This method offers an innovative 
sampling alternative that can be combined with collection of feces and urine to evaluate the 
most common routes of viral shedding in wild primates. Monitoring primate pathogens is 
important for detection of pathogens that could jump the species barrier, as well as primate 
population health and endangered species management. 
 
 

 
A family of mountain gorillas in Volcanoes National Park, Rwanda. Photo: Tierra Smiley Evans/UC 
Davis 
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Zika virus in the Americas: Early epidemiological and genetic findings 
 
In brief: Zika virus (ZIKV) is a single stranded, positive-sense RNA virus in the family 
Flaviviridae, genus Flavivirus. It is transmitted among humans by Aedes mosquito species. The 
virus was first isolated in 1947 in Uganda and is classified into two genotypes, African and 
Asian. The Asian genotype recently caused epidemics in Micronesia (2007) and several Pacific 
Islands (2013–2014). In May 2015, ZIKV was reported for the first time in Brazil and 
subsequently in several countries of South and Central America and the Caribbean. In 
particular, Brazil has experienced an unprecedented ZIKV epidemic with ~30,000 cases 
reported until April 2016. With autochthonous transmission and high incidence in 22 out of its 27 
states, ZIKV is now widespread in Brazil. Infection during pregnancy is thought to cause 
microcephaly and congenital abnormalities. Between November 2015 and 30th January 2016, 
4,783 suspected cases of microcephaly were reported in Brazil. The authors selected 1,118 of 
these cases for analysis, using next generation sequencing to identify seven Brazilian ZIKV 
genomes from which they performed phylogenetic and molecular clock analyses. These 
analyses indicated a single introduction of ZIKV into the Americas, estimated to have occurred 
between May and December 2013, more than 12 months prior to the detection of ZIKV in Brazil, 
suggesting this timeframe overlaps with an increase in air passengers to Brazil from ZIKV 
endemic areas and Pacific Islands with recent or ongoing outbreaks. The failure to identify ZIKV 
early is attributed to an overlap in symptoms with Chikungunya and dengue fever. The team 
also showed that ZIKV genomes from Brazil are phylogenetically related to those from other 
South American and Caribbean countries, suggesting it was first introduced to Brazil and then 
spread throughout the continent. The data presented here provides an invaluable baseline for 
future studies of the evolution and molecular epidemiology in the Americas of this emerging 
virus. 
 

 
Zika virus and microcephaly reported cases in Brazil 2015-2016. Maps show total incidence of ZIKV 
cases (b) and suspected microcephaly cases (c) per 100,000 people in each state.  
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Fugong virus, a novel hantavirus harbored by the small oriental vole 
(Eothenomys eleusis) in China 
 
In brief: Rodents are natural reservoirs of hantaviruses (genus Hantavirus, family 
Bunyaviridae). These viruses cause hemorrhagic fever with renal syndrome in Eurasia and 
hantavirus pulmonary syndrome in the Americas. To date, 23 distinct species of hantaviruses 
have been identified worldwide, yet the full diversity of these viruses is very likely 
underestimated. The team sampled 189 animals, including 15 species belonging to 10 genera, 
5 families, and 4 orders in Fugong county, Yunnan province, China and found seven positive 
species for hantavirus: Eothenomys eleusis (42/94), Apodemus peninsulae (3/25), Niviventer 
eha (3/27), Cryptotis montivaga (2/8), Anourosorex squamipes (1/1), Sorex araneus (1/1), and 
Mustela sibirica (1/2). The full-length genomic sequence was identified as of a novel virus and 
named fugong virus (FUGV). It is most closely related to hantavirus LX309, a virus found in 
another vole species. Given the high prevalence and diversity of hantaviruses in the 
Eothenomys genus, additional investigations should be considered.  
 
Citation: Ge, X-Y, W-H Yang, H. Pan, J-H Zhou, X. Han, G-J Zhu, J.S. Desmond, P. Daszak, Z-L Shi, Y-
Z Zhang. 2016. Fugong virus, a novel hantavirus harbored by the small oriental vole (Eothenomys 
eleusis) in China. Virology Journal, 13(27). doi: 10.1186/s12985-016-0483-9. Original article available 
online at: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4754816/; Erratum including PREDICT 
acknowledgement available at: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4858850/  
 
 
Wildlife trade and human health in Lao PDR: An assessment of the 
zoonotic disease risk in markets 
 
In brief: Although the majority of emerging infectious diseases can be linked to wildlife sources, 
most pathogen spillover events to people could likely be avoided if transmission was better 
understood and practices adjusted to mitigate risk. Wildlife trade can facilitate zoonotic disease 
transmission and represents a threat to human health and economies in Asia, as well as a 
serious threat for biodiversity conservation. To asses the combined impacts of Asian wildlife 
trade on public health and biodiversity, this work evaluated surveys from markets selling wildlife 
in Lao PDR (2010 to 2013) and recorded information on volume, form, species, and price of 
wildlife; market biosafety; and visitor origin. The potential for traded wildlife to host zoonotic 
diseases was then evaluated at the seven markets with highest volumes of trade. During 21 
surveys, 1,937 alive or fresh dead mammals were recorded (approximately 1,009 kg) for sale, 
including mammals from 12 taxonomic families previously documented to be capable of hosting 
36 zoonotic pathogens. Furthermore, to examine the potential conservation impact of trade in 
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markets, the status of 33,752 animals observed during 375 visits to 93 markets was assessed. 
Of these animals, 6,452 were found listed by Lao PDR as near extinct or threatened with 
extinction. In these markets, the combination of high wildlife volumes, high-risk taxa for 
zoonoses, and poor biosafety increases the potential for pathogen presence and transmission. 
The combined risks of wildlife trade in Lao PDR to human health and biodiversity highlight the 
need for a multisectoral approach to effectively protect public health, economic interests, and 
biodiversity. 
 

 
Wildlife for sale at a market in Lao PDR. Photo: WCS/Zoe Greatorex. 

 
Citation: Greatorex, Z.F., S.H. Olson, S. Singhalath, S. Silithammavong, A.E. Fine, W. Weisman, B. 
Douangngeun, W. Theppangna, L. Keatts, M. Gilbert, W.B. Karesh, T. Hansel, S. Zimicki, K. O'Rourke, 
D.O. Joly, J.A.K. Mazet. 2016. Wildlife trade and human health in Lao PDR: An assessment of the 
zoonotic disease risk in markets. PLOS One. doi: 10.1371/journal.pone.0150666 Available online at: 
http://dx.plos.org/10.1371/journal.pone.0150666  
 
 
Detection and identification of coxsackievirus B3 from sera of an 
Indonesian patient with undifferentiated febrile illness 
 
In brief: Coxsackievirus B3 (CVB3) is a non-enveloped single-stranded positive-sense RNA 
virus of the Picornaviridae family. CVB3 is an important human pathogen and has been 
associated with type 1 diabetes mellitus, myopericarditis, aseptic meningitis, herpangina, 
pancreatitis, and hand, foot, and mouth diseases (HFMD). Infections from this virus can be fatal, 
especially among infants and pregnant women, in whom it may also cause fetal growth 
retardation and miscarriage. It was identified during a recent outbreak of HFMD in China and 
France. This publication represents the first-ever detection of a CVB3 infection in Indonesia. 
Samples from factory workers who displayed symptoms of acute febrile illness were screened 
via Enterovirus genus-level PCR. In one patient who presented with symptoms of fever, 
headache, myalgia, and nausea, CVB3 virus exposure was confirmed. The virus found showed 
97% homology to a CVB3 virus previously isolated in Taiwan. Further surveillance to 
characterize CVB3 virus circulation in Indonesia to determine if this was an isolated case or 
outbreak or if the virus is endemic was recommended. 
 
Citation: Wiyatno, A., U. Antonjaya, C.Nisa Ma'roef, S.F. Riswari, H. Djauhari, I.M. Artika, C. Monagin, 
B.S. Schneider, K.S. Myint, B. Alisjahbana, D. Safari, H. Kosasih. 2016. Detection and identification of 
coxsackievirus B3 from sera of an Indonesian patient with undifferentiated febrile illness. The Journal of 
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Infection in Developing Countries, 10(8): 880-883. doi: 10.3855/jidc.7573 Available online at: 
http://www.jidc.org/index.php/journal/article/view/27580335  
 
Optimizing Viral Discovery in Bats 
 
In brief: While emerging infectious diseases may spillover from various wildlife species, bats 
have been found to be a primary reservoir for numerous recent zoonoses of global concern, 
such as Ebola, Marburg, Nipah, and Middle Eastern Respiratory Syndrome (MERS-) and 
Severe Acute Respiratory Syndrome (SARS)-like coronaviruses. Second only to rodents in 
numbers of living genera and species, bats comprise one of the most diverse and ecologically 
important groups of mammals. The team analyzed patterns of viral discovery in bats from 93 
peer-reviewed papers published from 2007–2013 to identify the most efficient approach to 
identifying novel pathogens in this taxa. A total of 60,416 specimens from 44,322 bats (17 
families, 110 genera, and 340 species) were collected and tested across all published studies 
over the time-period examined. Overall, the number of bat species sampled and the number of 
novel and total viruses found per year have been increasing. Viruses from 24 viral families and 
248 putative novel viruses were detected; 9.83% of these positive reports by serology and 
2.22% by PCR assays. Major taxonomic gaps in recent bat viral discovery efforts were 
identified, suggesting ways to improve future viral detection through the design of more efficient 
and targeted sample collection and screening approaches. The data provided in this study can 
be used to streamline future bat viral discovery efforts through better study design, the adoption 
of non-invasive field collection methods, identification of taxonomic gaps in discovery efforts, 
and focusing of efforts on the host species and specimens most likely to result in detection for 
pathogens of interest. 
 

 

Heat map of viral richness by host and viral families, clustered by host and viral families. 
Source: Young and Olival, 2016 (http://dx.doi.org/10.1371/journal.pone.0149237.g005). 
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Citation: Young, C.C.W., K.J. Olival. 2016. Optimizing Viral Discovery in Bats. PLOS One 11: 2. doi: 
10.1371/journal.pone.0149237. Available online at: 
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0149237  
 
 
PERSPECTIVE 
 
Joint China-US call for employing a transdisciplinary approach to 
emerging infectious diseases 
 
In brief: Despite intensive, high-quality research efforts globally, we are still not able to predict 
which viruses will become pathogenic to people; which will cause new epidemics in animals; nor 
where and under what circumstances disease will emerge. To address this pending challenge, 
the National Science Foundations of both China and the United States convened a small 
working group of infectious disease experts representing the Chinese Academy of Sciences, 
academia in both countries, private research institutes, China Centers for Disease Control, and 
US National Institutes of Health. The need for expanding collaborative, interdisciplinary work 
was clear. To this extent, the working group agreed that China and the US are well positioned to 
lead a call for an ambitious and scientifically sophisticated program that yields relevant, high 
quality science, and sets examples for best practices around the world, through a collaborative 
and open communication framework. Specifically, the experts further agreed that increasingly 
collaborative, transdisciplinary attention is needed for a detailed understanding of the drivers of 
disease emergence and their implications and associated recommendations for infectious 
disease control. The drivers identified by the group as in most immediate need for increased 
effort were a) landscape change; b) migration, transportation, and trade; c) economic 
development and food preferences; and d) climate variability and change. By working more 
closely together, the world can head off the threat of pandemics with benefits for science, 
health, ecological integrity, and economic well-being.   
 
Citation: Mazet, J.A.K., Q. Wei, G, Zhao, D.A.T. Cummings, J.S. Desmound, J. Rosenthal, C.H. King, W. 
Cao, A.A. Chmura, E.A. Hagan, S. Zhang, X. Xiao, J. Xu, Z. Shi, F. Feng, X. Liu, W. Pan, G. Zhu, L. Zuo, 
P. Daszak. 2015. Joint China-US call for employing a transdisciplinary approach to emerging infectious 
diseases. EcoHealth 12(50). doi: 10.1007/s10393-015-1060-1. Available online at: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4700097/pdf/10393_2015_Article_1060.pdf  
 
 
To cull, or not to cull, bat is the question 
 
In brief: Bats are an extremely diverse group of mammals with over 1300 species, second in 
diversity only to rodents within the Mammalia. Furthermore, each species has ecological, 
evolutionary, and life history traits that make it a unique and integral component of the 
ecosystem in which it is found. Currently, one third of all bat species around the world are 
considered threatened or lack sufficient data to assess their conservation status. Major 
recognized threats to bats are habitat destruction and hunting for human food. Moreover, an 
emerging threat is a call for culling bat populations to mitigate conflict with farmers and reduce 
zoonotic disease risks. In this paper, culling bats is identified as an inhumane and ineffective 
way to mitigate conflict with fruit growers and that the ecological disruption of culling would be 
likely to increase the risk of disease emergence in the human population. The ecosystem 
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services derived from bats, such as crop pollination and insect control, also lead to food security 
and vector-borne disease control – the lack of which would clearly impact human populations.  
 

 
Fruit bat (Eidolon helvum) in a mist net in Tanzania. Photo: PREDICT/Tanzania. 

 
 
Citation: Olival, K.J. 2015. To cull, or not to cull, bat is the question. EcoHealth, 12. doi: 10.1007/s10393-
015-1075-7. Available online at: https://www.ecohealthalliance.org/wp-
content/uploads/2016/11/Olival_Cull_EH-2015.pdf  
 
 
CONCEPTUAL SYNTHESIS 
 
Quantifying global drivers of zoonotic bat viruses: A process-based 
perspective 
 
In brief: Emergence of zoonotic diseases is often driven by anthropogenic activity, such as 
travel and land use change. Multiple steps, from initial zoonotic transmission to human-to-
human spread, are part of disease emergence frameworks. A process-based framework to 
analyze components of individual steps in disease emergence was created, focused on early 
phases of emergence and processes leading to pathogen richness, transmission opportunity, 
and establishment, each with its own hypothesized drivers. Models were built in a spatial 
context so priority high-risk regions (hotspots) could be identified and to further understand the 
biogeographic determinants of these patterns. The synthesis model confirms that drivers of both 
viral richness (host diversity and climatic variability) and transmission opportunity (human 
population density, bushmeat hunting, and livestock production) are associated with virus 
sharing between humans and bats. Beyond basic spatial gradients of pathogen and host 
diversity, anthropogenic activity is a significant determinant of the global distribution of emerging 
diseases. The practical recommendation is that high-priority sites for pathogen discovery and 
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surveillance in wildlife (i.e. hotspots of viral richness) may not necessarily coincide with those for 
public health intervention (i.e. bushmeat regulation and reducing bat-human or bat-livestock 
contact).  
 

	
Determinants of pathogen richness and opportunity for transmission and constructed 
process-based models to better characterize spillover. Source: Brierley et al., 2016.  

 
Citation: Brierley, L., M.J. Vonhof, K.J. Olival, P. Daszak, K.E. Jones. 2016. Quantifying global drivers of 
zoonotic bat viruses: A process-based perspective. The American Naturalist, 187(2). 
doi: 10.1086/684391. Available online at: http://www.journals.uchicago.edu/doi/10.1086/684391  
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GUIDELINES AND MANUALS (in addition to PREDICT protocols and 
guides in the eBook) 
 
IUCN Best Practice Guidelines for Health Monitoring and Disease 
Control in Great Ape Populations 
 
In brief: Due to their phylogenetic 
relatedness, great apes and humans share 
susceptibility to many diseases. As great ape 
tourism becomes more popular, great ape 
research more imperative, and landscape 
conversion more rampant, the risk that 
human pathogens will be introduced to 
immunologically naïve wild populations, 
leading to catastrophic losses of great apes, 
becomes greater. Therefore, it is critical that 
tourism and research projects involving close 
proximity between great apes and people 
assess the risks entailed and establish and 
implement disease prevention and control 
measures. These guidelines provide 
governments, policy makers, conservation 
practitioners, researchers, great ape tourism 
professionals and funding agencies with 
recommendations of best practices for great 
ape health monitoring and disease 
prevention. Recommendations are primarily 
aimed at preventing or controlling disease 
spread. They advise continual monitoring of 
the health of great apes to improve current 
knowledge of great ape population health, 
determine the effectiveness of disease 
prevention and health management 
strategies implemented, and provide a basis for conducting responsible and reasonable health 
interventions when needed.  
 
Citation: Gilardi, K.V., T.R. Gillespie, F.H. Leendertz, E.J. Macfie, D.A. Travis, C.A. Whittier, E.A. 
Williamson. 2015. IUCN Best Practice Guidelines for Health Monitoring and Disease Control in Great Ape 
Populations. IUCN, 56. ISBN: 978-2-8317-1274-1. Available online at: 
https://portals.iucn.org/library/sites/library/files/documents/SSC-OP-056.pdf  
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SECTION 6. FEATURED PRODUCTS 

6.1. Sharing Knowledge and Tools to Conduct Surveillance for 
Zoonotic Viral Threats 

PREDICT continued to expand, refine, and roll out One Health toolkits to conduct 
surveillance for zoonotic viral threats in 2015-2016, providing staff and health 
professionals around the world with training guidelines, protocols, and methods to 
sample animal and human populations, detect high-risk viruses, and identify the human 
behaviors associated with risks of pathogen spillover, amplification, and spread.  

PREDICT’s experts in animal field sampling, biosafety, laboratory safety, behavioral 
risk, and other key fields updated and enhanced project training materials, increasing 
the total number of project-developed training guides to 30 (at over 600 pages), 
including French translations for seven guides, providing critical resources to help grow 
the knowledge base and One Health skillsets for viral surveillance around the world.  

A 16-unit subset of these training guides (including French translations when available) 
is now available online for the global health and development community at: 
http://publications.predict.global   

PREDICT’s Operating 
Procedures eBook features 30 
training guides and provides 
additional resources to teams 
developing One Health 
surveillance and risk mitigation 
skills around the world. Several 
are available to the public and 
can be accessed at 
http://publications.predict.global 
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PREDICT Public Training Guides 
 

General Information 
• Basic Laboratory Safety (English-pdf, French) 
• Biosafety and PPE Use (English-pdf, French) 
• Emergency Preparedness (English-pdf, French) 
• Implementing Cold Chain for Safe Sample Transport and Storage (English-pdf) 
• Packing and Shipping Biological Samples (English-pdf) 
• QGIS User Guide (English-pdf) 

 
Field Sampling Guides 
• Avian Sampling Methods (English-pdf) 
• Bat Sampling Methods (English-pdf, French) 
• Bushmeat Sampling Methods (English-pdf)    
• Livestock Sampling Methods (English-pdf) 
• Non-Human Primate Sampling Methods (English-pdf)  
• Rodent Sampling Methods (English-pdf) 
• Safe Animal Capture and Sampling (English-pdf) 
• Small Carnivore Sampling Methods (English-pdf) 
 
Qualitative Research Guides 
• Qualitative Research: Introduction & Observational Research Methods (English-pdf) 
• Qualitative Research: Focus Groups, Ethnographic Interviews, & Data Analysis (English-pdf) 
 
 
Also this year, PREDICT developed specialized instruments for qualitative research 
activities in Guinea and Sierra Leone, where project staff will administer questionnaires, 
perform in-depth ethnographic interviews, and conduct focus groups as part of targeted 
Ebola Host Project activities. These new tools (provided in the accompanying appendix) 
ensure that investigations will be systematic, standardized, and strong enough to help 
bring the Ebola virus’ wild animal reservoir host or hosts into focus. 
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6.2. Emerging Disease Insights: Modeling and analytics for improved 
understanding of zoonotic disease spillover, amplification, and 
spread 
 
In 2016, PREDICT’s Modeling and Analytics team released the results of several 
analyses intended to improve our understanding of the dynamics of zoonotic disease 
spillover, amplification, and spread. These five briefs can be found online at the 
Modeling and Analytics team Live Science page. Key insights and direct links to PDFs 
of each brief are featured below.  
 
In Mapping Hotspots of Emerging Zoonoses,  “the PREDICT-2 Modeling & Analytics 
team advances on previous work, focusing on the mechanisms driving emergence of 
zoonoses from wildlife (these are the diseases most often responsible for pandemic 
risk).” In the brief, PREDICT examined  “a broader set of potential drivers, used updated 
and refined data sets, incorporated advanced machine-learning techniques, and 
developed new ways to estimate and account for reporting bias and uncertainty in the 
information available.”  The resulting analysis and “new map of EID hotspots shows that 
the highest risk of new zoonotic EID emergence is concentrated in tropical regions with 
high wildlife biodiversity, dense and growing human populations, and rapid land use 
change. These are the places where the next pandemic is most likely to originate, and 
therefore most valuable for surveillance in wildlife, livestock or people.” 
 

 
Heat map of predicted relative risk of zoonotic EID events, taking into account bias and under-reporting. 
Green indicates lowest risk, yellow mid-level risk, and red is the highest. Source: Mapping Hotspots of 
Emerging Zoonoses: http://livescience.ecohealthalliance.org/predict/reports/2016-07-11-hotspots2.pdf 

 
 
In Simulating Outbreak Scenarios: Novel Bat Coronavirus from Guano Harvest, a 
hypothetical scenario is used to examine “what might occur if one of the viruses 
discovered through the PREDICT-1 project spilled over into humans. We also examine 
ways to reduce this risk. In 2013, the PREDICT project discovered a novel beta-
Coronavirus in bat guano in Thailand. This virus does not currently pose a known threat 
to human health, but its presence in bat guano, which is harvested in Thailand for use in 
fertilizer and in other countries for traditional medicine, highlights a potential pathway for 
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viruses to emerge. This scenario hypothesizes that a different strain or alternate 
coronavirus with pathogenicity similar to SARS-CoV emerges from bat guano. It allows 
us to test the efficacy of various intervention strategies, and explore how analysis of air 
travel networks could be used to anticipate the spread of such a virus.” 
 
 

 
 
 
 

 
The brief, Market Size and Avian Influenza Strain Spillover Risk uses models to 
explore how the risk of spillover and the drivers of viral evolution likely change along the 
animal value chain by modeling a typical live bird market with 500 animals and species 
diversity from three to 40 animals “compared against the introduction of a novel virus of 
a single genotype, in one specific host in the ‘virtual market’”.  Scenarios reveal that risk 
for zoonotic disease spillover increases relative to species diversity at the market, 
regardless of market size. Findings support existing market studies by showing that 
targeting surveillance at markets where risk is greatest (e.g., markets where wild birds 
and poultry comingle near wetlands vs. those with only ducks and chickens) would 
increase the chances for identifying the origins of future avian influenza pandemics. 
 
 

 
 
 
 

A figure illustrating how the 
risk of zoonotic spillover (in 
this case avian influenza from 
animals to people), and 
epidemic failure (the inability 
of a novel virus to spread 
among animals within a 
market) changes depending 
on the diversity of species in 
the market. Source: Market 
Size and Avian Influenza 
Strain Spillover Risk: 
http://livescience.ecohealthalli
ance.org/predict/reports/2016-
07-11-bat-guano-
coronavirus.pdf  
 

Findings from the brief 
demonstrate the potential 

impact an intervention using 
personal protective equipment 

and hygiene could have in 
reducing the risk of viral 

spillover to workers harvesting 
and using bat guano. Source: 

Simulating Outbreak Scenarios: 
Novel Bat Coronavirus from 

Guano Harvest: 
http://livescience.ecohealthallian

ce.org/predict/reports/2016-07-
11-bat-guano-coronavirus.pdf   
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In the brief MERS-CoV Surveillance in Africa, PREDICT explores why there have 
been no human cases of Middle East Respiratory Syndrome (MERS) in Africa despite 
evidence that MERS Coronavirus has been circulating for several decades in camels. 
By collating previous evidence of MERS-CoV circulation in camels and data on camel 
and human population densities, modelers “estimate the potential human MERS 
burden” in countries where the virus has been detected and “developed a model of 
MERS-CoV circulation dynamics in camel herds”.  Findings reveal that MERS-CoV 
infections are most likely found in juvenile camels during or immediately after calving 
season, and along with camel value chain “at markets, trade points, and 
slaughterhouses where young camels from small herds aggregate.” Model results have 
important implications for targeting surveillance for MERS-CoV in camels to “more 
precisely identify the locations, periods, and conditions that result in high spillover risk”. 
 
 
 

 
In this figure “Missing MERS cases in Africa”, a model from Saudi Arabia (left) shows that the number 
of primary MERS cases can be predicted by the interaction of human and camel populations. These 
findings are extrapolated to African countries (right) with model findings suggesting MERC-CoV could 
cause thousands of human cases if the virus behaves in Africa as it has in the Arabian Peninsula. 
Source: MERS-CoV Surveillance in Africa: 
http://livescience.ecohealthalliance.org/predict/reports/2016-01-08-mers-cov-in-africa.pdf  
 

 
The brief Distribution and Seasonality of Potential Ebola Bat Reservoirs, highlights 
results from work conducted to help predict the spatial occurrence of 10 African bat 
species that have tested positive for Ebola virus exposure and provides 
recommendations for targeting surveillance. Through a literature review, the team 
consolidated known information on the bats, their reproductive seasonality, and other 
life-cycle characteristics and produced ensemble ecological niche models that highlight 
widespread risk of future Ebola virus spillover across West and Central Africa. These 
maps also have utility for targeting surveillance, and findings from life history analysis 
support PREDICT’s existing surveillance approach, which is examining seasonality as 
viral shedding can vary over time.  
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Stacked ecological niche models 
for 10 African bat species that 
potentially harbor Ebola virus.  

Source: Distribution and 
Seasonality of Potential Ebola Bat 

Reservoirs: 
http://livescience.ecohealthalliance

.org/predict/reports/2016-01-08-
ebola-bat-reservoir-distribution.pdf  
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6.3. Strengthening One Health Networks and Partnerships 
 
On a country basis and at a global level, PREDICT enables and supports 
implementation of One Health practices. Toward this goal, PREDICT has worked 
closely with a wide range of government ministries, scientific institutions, local 
organizations, and other stakeholders to further One Health initiatives. 
 
These initiatives have taken the form of inter-ministerial data sharing and interpretation, 
interdisciplinary capacity building and surveillance, and coordinated outbreak response 
activities. Building on these best practices, PREDICT worked with Emerging Pandemic 
Threats program partners in 2015-2016 to develop an evidence base to demonstrate 
the value of the One Health approach. 
 

 
 
 

 
 

One Health in Action 
showcases trans-disciplinary 
collaborative success stories 
gleaned from PREDICT-1 
(2009-2014) and PREDICT-2 
events to date.  
 

In One Health Lessons from 
PREDICT: Approaches to support 

sustained collaborations, 
PREDICT and EPT-2 partners offer 

insights into ways in which One 
Health efforts may be 

operationalized at the country level 
to synergistically build capacity and 

meet the needs of diverse 
stakeholders. Available at 

http://onehealth.predict.global 
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Beyond Operationalization: The Need for Evaluation in One Health 
Authors: Baum, S.E., C. Machalaba, P. Daszak, and W.B. Karesh 
“Building a strong evidence base for One Health through program evaluation may 
provide a greater incentive to change the currently siloed system.” In this research 
poster presented at the Consortium of Universities for Global Health conference in April 
2016, authors examine how One Health is being reported in scientific literature, analyze 
how interventions are being evaluated, and explore metrics of success. They find that 
evaluations of One Health interventions are in need of standardized methods and 
metrics to compare outcomes across interventions. Authors then suggest steps towards 
mainstreaming evaluation efforts, advancing the evidence base for use of the One 
Health approach. 
 
Read more about PREDICT’s efforts to strengthen One Health networks and 
partnerships at http://onehealth.predict.global  
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6.4. Engaging Stakeholders 

Several PREDICT country teams created materials in 2015-2016 to introduce and 
describe the project, promoting awareness about PREDICT’s strategy for viral detection 
and utility of the One Health approach for disease surveillance. Materials from six 
PREDICT countries (Cambodia, Indonesia, Jordan, Liberia, Sierra Leone, and Viet 
Nam) are included in the appendix.  

A partner update for the October 2015 to March 2016 period from the PREDICT/Viet Nam team. 

PREDICT/Nepal also created an informational video this year to highlight the project’s 
local successes and showcase the enhancements to local disease surveillance 
capacity. This video is available on YouTube: 
https://www.youtube.com/watch?v=SrC9pKdEUoQ&feature=youtu.be  
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6.5. In the Media 
 
PREDICT was featured in a number of films/videos, radio programs, news articles, and 
press releases this year, further extending the project’s global reach.  
 
Film and video 
 
Spillover: Zika, Ebola & Beyond aired on the United States’ Public Broadcasting 
Service (PBS) first on August 3, 2016 and offered viewers insight into the science of 
infectious zoonoses, the efforts – including those by PREDICT through interviews with 
several key team members – to detect and prevent zoonotic disease transmission, and 
the human behaviors that drive humans closer to critical spillover events.  
 

 
Spillover: http://www.pbs.org/video/2365815991/ 
 
 
Radio 
 
PREDICT’s global director joined the discussion on KCRW’s To The Point radio show 
(February 25, 2016). Tropical Diseases, Global Crisis took a specific look at the Zika 
virus outbreak in Latin America, considering the environmental and human-activity links 
between “mosquitos, public health, water, and women” that are quintessential hallmarks 
of a One Health approach.  
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To The Point: http://www.kcrw.com/news-culture/shows/to-the-point/tropical-diseases-
global-crisis  
 
PREDICT’s Modeling and Analytics deputy lead and bat surveillance expert Kevin Olival 
spoke with Hawaii Public Radio: The Conversation (February 25, 2016), describing 
work the project has done to identify risks for pandemic disease outbreaks and the 
steps that may be taken to strengthen disease detection, core laboratory capacity, and 
public health communications to prevent disease outbreaks of significant concern.  
 
The Conversation: http://hpr2.org/post/conversation-thursday-february-25th-
2016  

 
 

News (by publication date) 
 
How Vietnam Mastered Infectious Disease Control. Joanne Silberner. PBS: Nova 
Next. November 5, 2015. http://www.pbs.org/wgbh/nova/next/body/one-health-vietnam/  
 
Disease prevention a boost to human health and great ape conservation. Elizabeth 
Devitt. Mongabay: Mongabay Series: Global Palm Oil, Great Apes. April 21, 2016. 
https://news.mongabay.com/2016/04/disease-prevention-boost-human-health-great-
ape-conservation/ 
 
The planet’s health is essential to prevent infectious disease. Sonila Cook and 
Oren Ahoobim. The Guardian (US Edition): Global development professionals network. 
May 15, 2016. https://www.theguardian.com/global-development-professionals-
network/2016/may/15/the-planets-health-is-essential-to-prevent-infectious-disease 
 
These scientists are racing to prevent the next Ebola. Adriana Cargill and Lydia 
Randall. VICE News: Global Health. July 6, 2016. https://news.vice.com/article/these-
scientists-are-racing-to-prevent-the-next-ebola 
 
Chew on this new way to detect disease in primates. Julia John. Mongabay: 
Wildtech. July 28, 2016. https://wildtech.mongabay.com/2016/07/chew-new-way-detect-
disease-primates/  
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Virus Hunting: UC Davis researcher heads global effort to avert the next Ebola or 
Zika outbreak. Claudia Buck. The Sacramento Bee: Health and Medicine. August 1, 
2016. http://www.sacbee.com/news/local/health-and-medicine/article92997847.html  
 
Meet the virus hunters trying to prevent the next Zika. Mackenzie Dawson. New 
York Post: Entertainment. August 3, 2016. http://nypost.com/2016/08/03/meet-the-virus-
hunters-trying-to-prevent-the-next-zika/ 
 
How the Zika response is going beyond reactive approaches. Catherine Cheney. 
Devex: News: Inside Development: Focus on: Global health. August 16, 2016. 
https://www.devex.com/news/how-the-zika-response-is-going-beyond-reactive-
approaches-88448 
 
 
Press Releases 
 
Risky Business: Practices at wildlife markets in Lao PDR endangering both 
biodiversity and human health (See Section 6 – Publications Summary for description 
and details). Wildlife Conservation Society. https://newsroom.wcs.org/News-
Releases/articleType/ArticleView/articleId/8665/RISKY-BUSINESS-Practices-at-wildlife-
markets-in-Lao-PDR-endangering-both-biodiversity-and-human-health.aspx  
 
Noninvasive health monitoring could help save gorillas. University of California: 
News. July 11, 2016. https://www.universityofcalifornia.edu/news/noninvasive-health-
monitoring-could-help-save-gorillas.  
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SECTION 6. FEATURED PRODUCTS APPENDIX 

1. Ebola Host Project Behavior Risk Investigation Tools
a. Ethnographic interview guide
b. Focus group guide
c. Questionnaire

2. Beyond Operationalizing: The Need for Evaluation in One
Health (CUGH Poster)

3. Select country information sheets, flyers, partner updates
a. Cambodia
b. Indonesia
c. Liberia
d. Sierra Leone
e. Viet Nam
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EBOLA HOST PROJECT ETHNOGRAPHIC INTERVIEW GUIDE  
Ebola Host Project Core Themes  
1. Human-animal contact 
2. Illness, medical care/treatment and death of humans   
3. Human movement   
4. Biosecurity in human environments 
5. Socioeconomics 
 
 
HUMAN ANIMAL CONTACT  
GOAL: To gain knowledge about interactions with animals, animal health and animal perceptions and 
knowledge  
Encourage but don’t lead discussion about which animals. Allow respondent to name the animals. If no non-human 
primates, rodents, or bats are mentioned, follow up by asking specific questions about those species.  
 
Direct contact  
• Do you or someone in your household handle live animals? In what context? (e.g., ranching/animal husbandry, 

hunting, wet markets, work, around dwelling/other building, pets)  
• What are the animals that you keep/raise or sell? How many different kinds of animals? How many of each?  
• For how long do you have the animals?  
• Where do live animals come from? Where is the furthest away an animal comes from?  
• Who buys/trades for your live animals? Where do the animals go?  
• Have you been bitten, scratched or had bleeding after handling an animal? By a wild animal? What did you do 

(e.g., visit a doctor, wrap it up, nothing)?  
• Where are live animals slaughtered? Butchered? Do people buy or sell parts?  
• Do you travel with animals? Explore details of the process, specific routes and encounters (e.g., with other 

animals, with animal transport supporting industries, such as holding areas, restaurants, hotels) along the way.  
• Explore for differences over time in animal handling (e.g., seasonality, legal, religious, animal reproduction). 
 
Indirect contact  
• What kind of meat do people in your household eat? How do you get it/where does it come from?  
• What is furthest away an animal comes from?  
• Is meat dead or alive when you get it? If dead (or prepared), how can you tell if good/fresh?  
• If alive, how long are live animals kept before being sold or eaten? How do you get live animals home? Who 

slaughters it?  
• How is meat prepared (Probe about raw/undercooked meta)? Is meat prepared in the same place as other 

activities (e.g., preparing vegetables, cleaning babies/changing diapers, where other food or drinking water is 
stored)?  

• Do animals come in or near the dwelling? Which animals? How do you know animals are/have been there?  
 
Animal products/rituals  
• Other uses of animals (e.g., as pets, medicine, magic, fertilizer, for trading)?  
• Rules for children around wild animals as pets, playing with wild animals or dead animals  
 
Animal health  
• How do you care for your animals: how are they fed, what do they eat, where do they eat/graze and sleep? Are 

they segregated or all together? Differences by season? Day/night? Does anyone live or stay with the animals?  
• Is there a central area for animal waste? How often are animal cages, stalls, or penned areas cleaned?  
• Who cleans them?  
• Do the animals get veterinary care? Vaccinations?  
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• How do you know when an animal is sick? What’s the first thing you do about a sick animal?  
• Have you seen an animal outbreak or die-off? What happened?  
• During the Ebola outbreak, did you ever see domestic, livestock, or wild animals get sick or die? What 

happened? What did you think of this?  
 
Animal Contact 
• During the Ebola outbreak, did you ever see animals come into contact with people who were sick or who had 

died from Ebola? What happened?  
 
Perceptions and knowledge  
• What are the most unusual animals anyone can buy?  Seasonal? Expensive? Who buys?  
• Are there any animals you avoid eating? Why? Ever heard of anyone eating/selling dead or infected animals?  
• Do people ever eat non-domesticated animals/wildlife? Where do they get them?  
• Who usually buys wildlife products? Have there been changes over time?  
• What do you do when you find a dead animal?  
• What laws about animals do you know (e.g., limiting/outlawing hunting, reporting and culling of sick animals)?  
• Do you think you can get sick from animals/animal fluids? If yes, how?  

o If yes, what do you do to protect yourself from getting sick?  
• Do you think that working with animals is dangerous? If yes, why?  
• Do you think that you can get sick from an animal that is sick or dead? Follow up for details.  
• If another outbreak happened, what would you do (interviewer can use the following examples to stimulate 

conversation: avoid public transport, avoid eating or drinking at public places, limit shopping to essential items, 
take absence from work, keep children out of school (if still open), limit physical contact with friends and family, 
avoid seeing doctors, go to see doctors or take traditional medicine, stay indoors.  

• Has the Ebola outbreak changed the way you think about or interact with animals? If so, in what ways?  
 
ILLNESS, MEDICAL CARE/TREATMENT, DEATH  
GOAL: To identify any unusual disease experiences—signs, symptoms and sources  
 
Household illness  
• During the Ebola outbreak, that is from 1 June 2013 through 31 March 2016, were you diagnosed 

with Ebola?   
• If yes, what happened (explore when, with what, how did they get sick, who told/consulted, anyone 

else get sick after, final outcome)?  
• What causes this sickness? Where did it come from?  
• Who took care of you when you were ill?  
• Who else in your household got sick? 
• During the Ebola outbreak, was there quarantine in your community and did you leave quarantine for 

any reason? Tell me about that. 
• While someone was sick at your home with Ebola, what (if anything) did you do to try to avoid getting 

sick with Ebola? 
 
Illness from animals  
• While you were sick with Ebola (or if a family member was sick) what was your/their contact with 

animals?  
• Do you believe that Ebola comes from animals? (wild or domestic animals?) Why do you think this?  
• Can animals get sick from Ebola?  
• How did people Ebola? What happened? How does the animal give the illness to the person?  
• Do you think that wild animals can give Ebola to domestic animals? How is it transmitted? 
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Medical care/treatment  
• How sick would you have to feel to stay home and not do your normal routine? Where do you go when you are 

sick?  
• Do you prefer to use traditional medicine, western medicine or a combination?  
• What kind of medical care did you seek during the Ebola crisis? What about other family members? 
 
Death  
• What is the tradition when someone dies? (Explore if reported to authorities, differ by age or gender, what 

happens to the body, does the community come together or is it private, burial rituals).  
• Did you have family members that did not survive Ebola? What happened? 
 
HUMAN MOVEMENT  
GOAL: To understand living environment and ‘home range’ (e.g., how far people travel and why).  
 
Work  
• What kind of work or activities do you do that might cause you to travel? 
• How far do household members travel from home and why? (Follow up on animal related travel: shopping, 

selling/buying/trading, hunting, transport, etc.)  
• Please tell me about the kinds of areas you travel to: forest, extractive industry areas, markets, zoos, farms 

where animals are raised, etc. 
• Do you cross national borders when you travel? If so, is this to visit family, buy/sell products, to work, or 

something else?  
• What issues come up when you travel? (Probe on health, security, border crossing issues, quarantine of 

animals, etc.)  
• How do you travel (by foot, bike, cart, truck, plane)? What do you transport? 
 
Observed environment 
• Have there been any changes in the environment (e.g., new roads, more boats or ports, fields, buildings, 

population movement (in or out), land clearing or abandonment, new houses, other new buildings)? If so, when 
did these changes start?  

• Who is responsible for the changes?  
• Are the changes good or bad?  
 
 
BIOSECURITY IN HUMAN ENVIRONMENTS  
GOAL: To determine if any sanitation or hygiene factors could play a role in disease spillover  
 
Water and food  
• Is there a central source of water? What is the source? (e.g., pond, uncovered well, rainwater, taps, covered 

well)  
• Is there a water source you like better? Why?  
• How far away is the water source? Do animals drink from the same source? Was this different during the Ebola 

outbreak? 
• Do you do anything to your drinking water to clean it before you drink it?  
• How do you store your food (e.g., open containers, covered, hanging, refrigerate)? 
• Do you eat or drink things where you suspect animal contact (e.g., teeth/scratch marks, feces or urine seen or 

smelled)?  Was this different during the Ebola outbreak? 
• Do you regularly clean your food prep station/kitchen and tools? How? (Probe about soap use if not mentioned)  
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Sanitation  
• Are there toilets, latrines or other designated areas for human waste? Are these cleaned and used regularly?  
• Are butchering and slaughtering areas separate from work or living space? How often are they cleaned and 

how? Who does the cleaning?  
• Are there any official rules or laws about human waste and garbage disposal?  
• Are there any animal pest control laws? What do you do to control animal pests around your property?  
 
Hygiene  
• When are the best times to wash your hands? Do you use soap? How much does soap cost and where get it?  
• Do you wash your hands at home? at work?  
• How often and where do you and your household members bathe?  
 
 
SOCIOECONOMICS  
GOAL: To understand a typical day and how money and social standing impact opportunity and risk.  
 
Daily routine  
• Tell me about your daily routine (get description of work on a usual day, include purchasing and preparing food, 

timing of types of meals, responsibilities/duties related to animals, any changes by season). 
• How do people in the household contribute to earning money and getting food (and water)?  
• Where do the children play? Who takes care of the children when you are at work?  
 
Animal responsibilities  
• Describe the animal related jobs and responsibilities for people at every age (i.e., young children, older children, 

young adults, adults, elderly).  
• What are the skills/knowledge needed before moving to the next stage of duties/responsibilities?  
• Are there differences in responsibilities between boys and girls, men and women, by ethnicity or class?  
• Do animals live in or near the house? Why or why not?  
• Who takes care of the animals when they get sick?  
• Who slaughters animals for food, sale, or culling?  
 
Education  
• How many of your children are currently in school?  
• Until what age do your children go to school? (Boys and girls?)  
• What is your level of education? Why did you stop school?  
 
Economics  
• Are there times of year when you make less money? What happens then?  
• Are there times when food is more expensive than others? Tell me about that (e.g., different food availability, 

seasonal, festival related).  
• During the Ebola outbreak, where there any food shortages? What did you do to deal with them?  
• Do you think you and your household are better off than most people? Could you do things to make it better?  
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EBOLA HOST PROJECT FOCUS GROUP GUIDE 

The focus group discussion is initiated by naming all of the animals that can be found in 

the community. The goal of this exercise is to explore animal diversity. The community 

mapping activity locates where the different kinds of animals can be found relative to the 

site of the focus group. It should be emphasized that this will not be an ‘accurate’ map. 

This exercise is designed to assess the distribution and overlap of animals. Prompts 

such as ‘anywhere else?’ should be used. The animal list will contain insects, reptiles 

and fish. Map key taxa (non-human primates, rodents, bats) and domestic species.  

This mapping exercise should be limited to 10-15 minutes. The themes to be explored in 

the discussion are 1) contact and context, 2) illness in animals and humans, and 3) rules 

and restrictions. Events such as animal die-offs should be added to the map, if they are 

discussed.  

1) Contact and context  

• Which of these animals do you see the most often? The least? (Probe: where, why)   
• What animals do you come into physical contact with? (Probe: where, why, how often) 
• Which of these animals do you eat?  Where do you get them? How are they 

prepared? Which are for special occasions only?   
• What are animals good for other than food? (probe: labor, medicinal, magic, pets, by-

product uses)   
• Which animals come into buildings or places where people are? Is water shared with 

animals?   
• How are unwanted animals kept out? (probe: which animals, all methods used)   
• Who takes care of the animals? (Probe: who, specific jobs, animal movements)   
• How did the Ebola outbreak affect these things?  
• During the Ebola outbreak, did you ever see animals come into contact with people 

who were sick or who had died from Ebola? What happened?  
• During the Ebola outbreak, were there ever food shortages? How did you deal with 

them?  
 
2) Illness in animals and humans   
 
Animals   
• What happens when animals get really sick? How are the animals cared for?  Did this 

happen during the Ebola outbreak? 
• Has this happened recently? Do people try to hide animal sickness?   
• Is animal sickness reported to anyone? (probe for differences between wild and 

domestic animals)   
• During the time of Ebola, were any animals destroyed or killed by authorities? 

Describe.   
• What happens to animals when they die? (probe: eaten, buried, left to rot, depends if 

wild or not)   
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Humans   
• What are the causes of illness or sickness?  What about Ebola? 
• When Ebola crisis started in your community, did people believe that animals were 

part of the cause of the outbreak? What happened?   
• During the Ebola outbreak, were there quarantines in your community? Tell me about 

that. 
• Do you know anyone who has gotten sick from an animal? What happened?   
• What do you know about animals that can give you infections or diseases?   
 
3) Rules and restrictions   
• Are there places in the community where you aren’t allowed to go? Why not?   
• Are there any rules about hunting or trapping animals? (Probe: cultural, legal)   
• Are there any animals that you don’t eat or that are avoided? Why?   
• Are there official rules or laws about garbage disposal? Human waste? Animal waste?  
• How did that work during the Ebola crisis?  
• Is garbage a problem in this community? What’s the problem?   
• What is the one thing you learned from the Ebola outbreak? What might you do to 

prevent it from happening again?  
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Unique'ID:____________________________'
Interviewer:______________________________'
' 
INTERVIEW CHECKLIST  

CORE THEMES  
Illness, medical care/treatment and death  

! Household illness 
! Illness from animals  
! Medical care/treatment  
! Death  

Human-animal contact  
! Indirect contact 
! Direct contact 
! Animal products/rituals  
! Animal health 
! Perceptions/knowledge  

Human movement  
! Home 
! Work 
! Travel 
! Observed environment  

Socioeconomics  
! Daily routine 
! Animal responsibilities 
! Education 
! Economics  

Biosecurity in human environments  
! Water and food  
! Sanitation 
! Hygiene 

!
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Beyond Operationalizing: 
 The Need for Evaluation in One Health  
S.E. Baum1,2, C. Machalaba1,3, MPH, P. Daszak1, PhD, and W.B. Karesh1, DVM 

1EcoHealth Alliance, New York, NY, 2Barnard College, New York, NY, 3City University of New York School of Public Health, New York, NY

, 

1.  See	how	One	Health	is	being	reported	in	current	scien8fic	literature	
2.  Analyze	whether	or	not	interven8ons	are	being	evaluated
3.  Report	the	types	of	metrics	(if	any)	used	to	measure	indicators	and	targeted	outcomes	

A	systema8c	literature	review	was	conducted	using	the	search	term	(‘One	Health’)	restric8ng	
publica8on	date	from	year	2003	(based	on	the	formal	introduc8on	of	the	term)	un8l	May	26,	
2015,	when	the	literature	review	was	first	started.	References	from	Scopus,	PubMed,	and	Web	
of	Science	were	extracted	into	EndNote	cita8on	manager	and	screened	in	various	stages:	

I.  Primary	Screening:	Ar8cles	were	separated	into	‘Topical’-	whether	One	Health	was	
referred	to	as	a	concept,	‘Non-Topical’-	One	Health	was	not	referred	to	as	a	concept	or	if	
the	ar8cle	was	printed	in	a	language	other	than	English.	If	an	abstract	could	not	be	found,	
ar8cles	were	categorized	by	8tle.		

II.  Secondary	Screening:	‘Topical’	abstracts	were	screened	to	determine	whether	an	ar8cle	
should	be	included	in	a	full-text	review	based	on	whether	it	referenced	specific	One	Health	
research,	interven8on,	or	case	studies	of	One	Health	in	prac8ce.	If	no	full-	text	could	be	
located,	ar8cles	were	excluded.

III.  Full-Text	Review:	Ar8cles	were	screened	for	topic,	sectors	involved,	metrics	used	(if	any),	
policy	and	regula8ons	implemented,	challenges	posed,	and	best	prac8ces	(if	any	
suggested).

What	is	One	Health?	:	
Many	global	health	challenges	have	ecological	or	animal	origins.	Some	of	these	include:		

Recognizing	that	the	health	of	animals,	humans,	and	the	environment	are	interdependent,	One	
Health	calls	for	mul8disciplinary	and	cross-sectoral	approaches	to	address	health	risks	through	these	
channels.	While	most	oVen	applied		to	mi8ga8ng	the	threat	of	zoono8c	diseases,	its	scope	has	
expanded	to	incorporate	food	security,	poverty,	gender	equality		and	health	systems	strengthening.		

Current	State	of	One	Health:	From	concept	to	implementaEon	
Since	the	formal	introduc8on	of	the	term	in	2003,	One	Health	has	gained	notable	aXen8on.	In	2010,	
the	Food	and	Agriculture	Organiza8on	(FAO),	World	Organisa8on	for	Animal	Health	(OIE),	and	World	
Health	Organiza8on	(WHO)	formed	a	tripar8te	agreement	to	share	and	coordinate	interna8onal	
ac8vi8es	to	address	health	risks	at	the	animal,	human,	and	ecosystem	level.		Regional	
implementa8on	of	One	Health,	such	as	the	Mekong	Basin	Disease	Surveillance	(MBDS)	networks,	
One	Health	Alliance	of	South	Asia	(OHASA),	and	South	African	Center	for	Infec8ous	Disease	
Surveillance	(SACIDS)	have	contributed	to	One	Health’s	transi8on	from	concept	to	interven8on.		

Despite	the	broad	recogni8on	by	many	One	Health	champions	around	the	world	(such	as	
prac88oners,	policy	stakeholders,	funders,	NGOs	alike),	the	overall	culture	and	systems	are	not	
suppor8ve	nor	conducive	to	One	Health	opera8ons.	Building	a	strong	evidence	base	for	One	Health	
through	program	evalua8on	may	provide	a	greater	incen8ve	to	change	the	currently	siloed	systems.	

Objectives 

How	‘One	Health’	was	applied	in	the	literature	was	oHen	unclear	

Methods 

• HIV/AIDS	 • West	Nile	Virus

• Lyme	Disease	 • Ebola	Virus	
• RiV	Valley	Fever	 • Avian	Influenza	
• An8microbial	Resistance	from	food	produc8on	
prac8ces	

• Severe	Acute	Respiratory	Syndrome	
(SARS)	

Discussion 

Results 

Background 

• 	Ar8cles	referenced	effec8veness	of	One	Health	approaches	without	ci8ng	measured	outcomes	

• 	Reported	outcomes	are	oVen	based	on	modeled	projec8ons

• Effec8veness	was	oVen	assumed	without	suppor8ng	evidence	

• Efficacy	was	usually	determined	subjec8vely	through	stakeholder	percep8ons	

• Majority	of	the	literature	base	called	for	One	Health	approaches,	but	did	not	iden8fy	how	
interven8ons	would	influence	linkages	betweens	animals,	humans	and	the	environment

• Interven8ons	were	oVen	limited	to	a	single	phase	of	the	disease	transmission	process	(i.e.	
preven8on	or	control)	

• Interven8ons	were	usually	limited	to	a	single	discipline	or	certain	type	of	analysis	(i.e.	
economic,	epidemiological)	with	environmental	drivers	oVen	excluded	from	the	
implementa8on

• Reported	metrics	did	not	represent	the	integrated	nature	of	One	Health	(i.e.	DALYs	
averted,	livestock	produc8vity,	impact	on	ecosystem	services)	

EvaluaEon	of	One	Health	intervenEons	is	not	widely	employed	

When	intervenEons	were	evaluated,	assessments	rarely	followed	a	systemaEc	methodology	

A	small	sample	of	papers	did	conduct	systemaEc	evaluaEons	of	their	approach,	however,	different	
metrics	were	usually	reported	making	it	difficult	to	compare	outcomes	across	intervenEons	

	Determine	a	set	of	target	metrics	that	demonstrate	outcomes	across	the	One	Health	conEnuum	
to	idenEfy	best	pracEces	and	entry	points	for	intervenEon	

DisEnguish	components	of	evaluaEon	in	terms	of	the	intermediate	inputs	required	to	capture	
desired	outputs	

Incorporate	evaluaEon	protocols	into	the	design	and	planning	of	intervenEon	strategy	

This	study	was	made	possible	by	the	generous	support	of	the	American	people	through	the	United	States	Agency	for	Interna8onal	Development	
(USAID)	Emerging	Pandemic	Threats	PREDICT	project.	The	contents	are	the	responsibility	of	the	authors	and	do	not	necessarily	reflect	the	views	
of	USAID	or	the	United	States	Government.	Internship	and	travel	funding	was	generously	provided	through	the	Shirley	Estabrook	Wood	Fund	and	
the	Tow	Founda8on	Public	Service	Program	and	Special	Professional	Opportuni8es	Fund	of	Barnard	College.		

• 	May	allow	for	comparability	within	and	between	interven8ons	highligh8ng	best-prac8ces	
• 	Incorporate	metrics	that	are	standard	across	sectors	and	relevant	to	stakeholders	involved	or	
have	a	vested	interest	in	related	issues	

• 	Proac8vely	inform	how	data	is	collected	and	compared,	specifically	when	measured	One	
Health	outcomes	can	be	compared	to	baseline	data		

• 	May	iden8fy	where	contribu8ons	are	being	made	in	other	parts	of	the	public	health	system	
from	more	systema8c	One	Health	approaches		

Table	1:	Summary	of	quan8ta8ve	evidence	found	in	One	Health	literature		
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•  73	of	these	‘Topical’	ar8cles	
were	included	for	full-text	
review	because	they	
referenced	One	Health	
research,	an	interven8on	or	
case	study	

•  39	ar8cles	detailed	a	specific	
One	Health	interven8on	
(such	as	collabora8on	
between	sectors,	integrated	
surveillance	or	control	
program	across	the	animal-
human-ecosystem	interface)	

•  15	ar8cles	evaluated	the	
approach,	of	which	seven	
used	quan8ta8ve	metrics	(i.e.	
DALYs,	cost	savings,	livestock	
produc8vity)	to	report	
outcomes	

Country	 Disease	 IntervenEon	 Outcome	Metric(s)	 Outcome	 Reference	

In
te
rm

ed
ia
te
	In

di
ca
to
rs
	

Mexico	 Chagas	 • Window	installa8on	
program	

•  Cost 																																												
•  #	windows	

installed	

•  Average	cost	spent	on	Chagas	
increased	from	$US	32	to	$US	35

Walekcx																									
(2015)	•  	Number	of	windows	installed	

Increased	to	822	windows	installed	
into	1606	homes	

Tanzania	
Bovine		

Tuberculosis	
Brucellosis	

•  Tes8ng	wildlife,	livestock	
and	water	sources	for	
zoono8c	pathogens
•  Monitoring	water	

quality	and	use	
•  Evalua8ng	livestock	

	and	human	disease	
impact	on	pastoral	

livelihoods
• Zoonoses	training	

•  	Iden8fica8on	of	
pathogens																																												

• 	Local	percep8ons	
	of	disease	
transmission	

•  Iden8fied	BTB	and	Brucellosis	in	
livestock	and	wildlife

•  More	than	2/3	of	par8cipa8ng	
pastoral	households	do	not	believe	
that	illness	can	be	contracted	from	
livestock	and	1/2	believe	the	same	of	

wildlife	

Mazet	et	al.	
(2009)	

Ghana	 NA	 •  Field	epidemiology	and	
	lab	training	

•  Number	of
disease	outbreaks																																		
• Number	of

disease	
surveillance	
inves8ga8ons	

•  23	disease	outbreak	inves8ga8ons	
were	conducted	by	GFELTP	residents	

between	2007	and	2011	
•  31	evalua8ons	of	various	disease	
surveillance	systems	were	conducted	

between	2008	and	2011	

Wurapa	et	
al.	(2011)	
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Chad	 Trypanosomiasis	 •  Insec8cide	footbath	 •  Vector	prevalence	
•  Total	tsetse	catches	decreased	by	80%	

by	end	of	6-month	footbath	
treatment	

Ndeledje	et	
al.	(2013)	

India	 Rabies	 •  Vaccina8on	and	post-
exposure	prophylaxis

Incidence	in	animal	
bite	and	exposure	

•  Reduced	animal	bite	and	exposure	
cases	reported	by	30%	

Masthi	et	al.	
(2014)	

Sri	Lanka	 Rabies	 •  Vaccina8on	and	dog	
steriliza8on	campaign	

•  DALYs
• Social	impact

• Cost 		 																															
• Case	load	

•  738	DALYs	averted
• Increased	acceptance	of	dogs	roaming	

in	society	(5.68	mean	acceptance	
score) 														

• 	Increased	net	cost	to	society	by	US	
$1.03

•  Caseload	decreased	from	an	average	
of	43	per	year	to	2	in	first	six	months	

Hasler	et	al.	
(2014)	

Thailand	 Opisthorchiasis	
•  Community	educa8on	

curriculum															 										
•  Praziqantel	treatment	

•  Vector	prevalence	

•  Reduced	liver	fluke	infec8on	rate	from	
67%	to	16%

• 9	schools	cer8fied	as	liver	fluke	free	
schools 								

• Fish	species	showed	less	than	1%	
prevalence	compared	to	70%	

Sripa	et	al.	
(2015)	

Figure	1:	Flow	chart	of	systema8c	review	of	One	Health	
literature	

Towards Mainstreaming Evaluation 
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Historically,	attempts	to	control	deadly	viruses,	such	as	SARS	and	MERS	coronaviruses,	influenza,	and	

Ebola,	have	been	almost	entirely	reactionary.	In	recognition	of	the	costs	of	emerging	infectious	diseases	

(EID),	in	both	lives	lost	and	dollars	spent	on	treatment	and	control,	and	the	need	for	a	more	proactive	

paradigm,	 USAID	 initiated	 the	 PREDICT	 project	 in	 2009,	 which	 conducted	 the	 most	 comprehensive	

zoonotic	 pathogen	 and	 EID	 surveillance	 and	 capacity	 building	 program	 in	 the	world	 to	 date.	 A	 risk-

based	 surveillance	 strategy	 was	 used	 in	 regional	 “hotspots”	 for	 emerging	 diseases	 with	 the	 aim	 of	

targeting	efforts	toward	early	detection	and	response	to	potentially	high-consequence	animal	viruses	

before	they	become	significant	public	health	threats.	

During	the	first	phase	of	PREDICT	in	Cambodia	(2009-2014),	

3,887	 animals	 were	 sampled	 including	 300	 nonhuman	

primates,	 552	 rodents,	 and	 2,503	 bats,	 and	 other	 animals	

hunted,	 consumed,	 and	 traded	 commonly	 by	 local	 people,	

such	as	wild	pigs,	deer,	and	civets.	Wildlife-human	interfaces	

targeted	 for	 surveillance	 included:	wildlife	 hunting;	wildlife	

trade	by	middle-men;	crop	raiding	by	wild	animals;	wildlife	

rescue	centers;	markets	and	restaurants	selling	wildlife;	bat	

guano	 farms;	 religious	 and	 ecotourism	 sites;	 and	 rodents	

around	 human	 dwellings	 and	 traded	 to	 Vietnam	 for	 food.	

Polymerase	 Chain	 Reaction	 (PCR)	 screening	 for	 16	 viral	

families	and	additional	pathogens	of	regional	concern	at	the	

Institute	Pasteur	Cambodia	detected	17	known	and	31	novel	

viruses.	

Phase	two	of	PREDICT	in	Cambodia,	led	by	the	University	of	

California	 Davis	 and	 the	 Institute	 Pasteur	 Cambodia	 (IPC),	

further	 focuses	 surveillance	and	 interventions	at	 the	source	
of	pathogen	emergence,	amplification,	and	spread	in	human	

populations	 and	 forecasts	 risk	 from	 viruses	 before	 they	

emerge	through:	

• Expanded	characterization	of	pathogens	of	known	epidemic	and	unknown	pandemic	potential	and

their	dynamics	among	hosts:	

- Further	 characterizing	 potential	 pathogens	 detected	 in	 the	 first	 phase	 (Coronavirus,	

Arenavirus,	Flavivirus,	Enterovirus	families)	and	any	novel	viruses	identified	in	the	next	phase.	

- Expanding	testing	of	syndromic	surveillance	samples	to	 identify	novel	agents	associated	with	

Influenza	 Like	 Illness	 (ILI),	 Sudden,	 Acute,	 Respiratory	 Infection	 (SARI),	 Fever	 of	 Unknown	

Origin	(FUO),	hemorrhagic	fever	and	encephalitis		

- Conducting	viral	 family	 testing	on	animal	and	human	samples	 for	10	 families	using	PREDICT	

protocols	 at	 IPC	with	 concurrent	 training	 and	 transfer	 of	 PREDICT	protocols	 to	 the	National	

Institute	of	Public	Health	(NIPH),	and	National	Veterinary	Research	Institute	(NaVRI)		

• Building	on	global	One	Health	initiatives	for	effective	collaboration	across	disciplines	and	geographic

borders

- Engaging	with	Zoonotic	Technical	Working	Group	&	veterinary	and	human	health	university	

faculties	

Cambodian	government	veterinarian	and	

PREDICT	team	training	students	in	PREDICT	

protocols	for	sampling	hunted	wildlife	
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• Documenting	pathogen	sharing	between	wildlife,	domestic	animals,	and	people:

- Simultaneous	 sampling	 of	wildlife,	 domestic	 animals	 and	humans	 at	 high-risk	 interfaces	 for	

disease	 emergence	 with	 the	 Forestry	 Administration	 (FA),	 NaVRI,	 Communicable	 Disease	

Control	Department,	Cambodia	(CDC),	and	veterinary	and	medical	students	

• Targeting	surveillance	at	high-risk	pathways	for	disease	emergence,	spillover	&	spread	to	identify	social

and	ecological	drivers	and	to	determine	appropriate	targets	for	intervention:

-	Intensifying	Animal	Production:	Bat	guano	trade	
															(Kampong	Cham	Province)					

- Targeting	wildlife	(bats,	rodents),	livestock	(coordinated	with	

FAO)	and	humans	(farmers,	family,	guano	transporters)		
- Simultaneous	 collection	 of	 data	 on	 human	 behavior,	

movements,	practices	&	ecological	conditions	

-	Market	Value	Chain:	Rodent	trade	
															(Kandal	Province,	border	with	Viet	Nam)	

- Targeting	 wildlife	 (rodents),	 livestock	 (in	 coordination	 with	

FAO)	 and	 humans	 (trappers,	 drivers,	 middle	 men,	 children	

assisting	with	handling)	

- Simultaneous	 collection	 of	 data	 on	 human	 behavior,	

movements,	practices	&	ecological	conditions	

Syndromic	SARI/	ILI	surveillance	of	humans:	
- Kampong	Cham	district	hospital	

- Kandal	district	hospital	

- Phnom	Penh,	Kantha	Bopha	Children’s	Hospital	

PREDICT	Partners	and	Responsibilities	
• University	 of	 California,	 Davis:	 PREDICT	 lead	 and

implementing	partner

• IPC:	 Coordination	 of	 PREDICT	 2	 in	 Cambodia,	 including

wildlife,	 human	 &	 livestock	 surveillance;	 diagnostics	 and

viral	characterization

• Ministry	of	Health	(MOH):	CDC	in	human	field	surveillance	&

NIPH	for	diagnostics

• NaVRI	 (Department	 of	 Animal	 Health	 and	 Production	 of

MAFF)	and	FAO:	livestock	surveillance	&	diagnostics

• FA	 (MAFF)	 and	 Wildlife	 Conservation	 Society	 for	 wildlife

surveillance

• Royal	 University	 of	 Agriculture	 (RUA)	 and	 University	 of

Health	Sciences	(UHS)	for	training	of	veterinary	and	medical

students

A	bat	guano	farm	demonstrating	woman	collecting	

guano	from	netting	under	artificial	bat	roosts		

Contact information: 

Dr. Veasna Duong 

Institute Pasteur Cambodia�5 
Preah Monivong Blvd (93), 
Phnom Penh, Cambodia�

Email: dveasna@pasteur-kh.org 
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EPT-2 PREDICT Indonesia: Working to prevent, detect, and 
respond to diseases from wildlife to humans 

 

April 2016 

Partners: 
Food and Agriculture Organization, World 
Health Organization, U.S. Centers for Disease 
Control & Prevention, EPT-2 One Health 
Workforce, EPT-2 Preparedness & Response 

 
 

Locations of Local Partners: 
Universities and hospitals in the Provinces of 
Gorontalo, North Sulawesi, Central Sulawesi, 
South Sulawesi, South Kalimantan, East 
Kalimantan, Bali, and West Java. 

 
 

Period of Performance: 
Five years: 2014-2019 

 
 

Country Coordinator: 
Joko Pamungkas 
jpi-pssp@indo.net.id 
Tel: (62251) 8320417 
 

   
CHALLENGE 

Emerging infectious diseases pose a significant burden on human and animal 
health and global economies. Conventional approaches to epidemic control 
have most often been reactive. However, explosive human population 
growth, dramatic changes in land use, and increased global trade and travel 
require a shift toward a proactive, predictive approach. The PREDICT 
project aims to prevent, detect, and rapidly respond to the spillover of novel 
infectious pathogens from wildlife to humans.  

INITIATIVE 

In Indonesia, PREDICT-2 is a collaborative effort of the Primate Research 
Center at Bogor Agricultural University (PRC-IPB), the Eijkman Institute for 
Molecular Biology (EIMB), EcoHealth Alliance, Metabiota, and the 
Smithsonian Institution, in coordination with the Ministries of Health, 
Agriculture, Environment and Forestry, the Indonesian Institute of Science 
(LIPI), the National Commission for Zoonosis Control, and in close 
collaboration with other partners from local universities and hospitals. 

Increasing contact between wildlife and humans, due to expanding animal 
trade and rapid ecological changes, leads to greater risk of human exposure 
to new and previously known pathogens. Development of early zoonotic 
disease warning systems and collaboration between government agencies and 
research and academic institutions are urgently needed to better serve and 
protect the public. The threat of emerging pandemic diseases is facilitated by 
the interaction of wildlife, domestic animals, and humans (the human-animal 
interface). PREDICT Indonesia implements field and laboratory activities to 
enable the early detection and characterization of viruses across these high-
risk, human-animal interfaces, and will conduct human behavioral studies to 
determine which human behaviors and practices are associated with 
potential disease spillover, and identify which risk mitigation measures may 
be the most effective.  

EXPECTED RESULTS  

1. Support the government of Indonesia in the surveillance of viral families 
with zoonotic disease potential in high-risk wildlife, domestic animals, and 
human populations. 

2. Conduct human behavioral research to better understand the behaviors, 
beliefs and practices that may increase zoonotic disease risk from wildlife.  

3. Strengthen networking, collaboration, and diagnostic capacity through 
training and implementation of PREDICT laboratory protocols and 
technology within the human and animal health national laboratories in 
Indonesia.  

Building	an	early	warning	system	
to	reduce	the	threat	of	potential	
zoonotic	disease	through	
partnerships	with	scientific	and	
government	institutions.  
 

 

Roasted	bats	are	sold	together	with	other	basic	
needs	in	a	traditional	market	in	North	Sulawesi	
(Photo	by	PREDICT	Indonesia	Team).	

PREDICT	Indonesia	staff	collecting	bat	and	
rodent	specimens	for	viral	testing	in	North	
Sulawesi	and	Gorontalo	provinces	(Photo	by	
PREDICT	Indonesia	Team).	

 
 
 

 
    

  
 

 

Contact at USAID 
Jakarta: 
Jonathan Ross 
jross@usaid.gov 
Tel: (6221) 3435 4376 

 
Bambang Heryanto 
bheryanto@usaid.gov 
Tel: (6221) 3435 9465 

USAID partners to end extreme 
poverty and promote resilient, 

democratic societies while advancing 
our security and prosperity 270



SNAPSHOT 
 
Life of Activity: 2016–2019 
 
Goal:  
IDENTIFY	EBOLA	ANIMAL	RESERVOIRS;	
ENHANCE	SURVEILLANCE	AND	DETECTION	
OF	NOVEL	ZOONOTIC	VIRUSES	WITH	
PANDEMIC	POTENTIAL;	AND	TO	
INVESTIGATE	BEHAVIORS,	PRACTICES	AND	
CONDITIONS	ASSOCIATED	WITH	VIRAL	
SPILLOVER,	AMPLIFICATION	AND	SPREAD. 
 
Lead	Organization:	EcoHealth	Alliance-EHA	

Lead	Administrator:	Jonathan	Epstein	

Country	Coordinator:		
James	Desmond	(interim)	
Tel:	+231776147565	
Email:	desmond@ecohealthalliance.org	
	

Implementing	Partner:		

Society	 for	 Conservation	 of	 Nature	 of	
Liberia	(SCNL)	

Government Partners:  
MINISTRY	OF	HEALTH	(MOH) 
FOREST	DEVELOPMENT	AUTHORITY	(FDA)		
MINISTRY	OF	AGRICULTURE	
LIBERIAN	INSTITUTE	FOR	BIOMEDICAL	
RESEARCH	(LIBR)	
Other	EPT	Partners:	FAO,	Preparedness	and	
Response	(DAI)	

 

	
	
	
	

PREDICT-2  
A	Project	of	USAID’s	Emerging	Threats	Program-
EPT-2 
	

Updated August 2016	

PHOTO:		The	PREDICT	team	measuring	and	sampling	a	
bat,	which	will	be	tested	for	Ebola	virus.	

  Activity Overview 
The Ebola Host Project (EHP), a sub-project of PREDICT-2, will 
be the primary focus of PREDICT activities in Liberia.  EHP 
activities are also being conducted in Guinea and Sierra Leone. 
Its main objective is to identify the animal reservoir for Ebola 
virus and to determine whether any ‘spillback’ events may have 
occurred during the epidemic where Ebola may have been 
transmitted from humans to domestic animals. The PREDICT 
team will target bats and domestic animals in the search for 
Ebola virus.  In addition, there is a social science component of 
the project that aims to better characterize human/animal 
interactions and how human behavior contributes to potential 
spillover events. 

 
Current Activities 
The EHP field team was recently assembled and a first training 
conducted in July 2016 in Yekepa, Nimba County at the Arcelor 
Mittal mining site.  
 
75 bats were sampled as part of field team training in Yekepa.  
Two more field expeditions are planned for September 2016.   
 
PREDICT has established an office in Congo Town with its 
implementing partner, the Society for Conservation of Nature of 
Liberia. 

Planned Outcomes 
Identify the animal reservoir for Ebola virus and gain a better 
understanding of transmission dynamaics. 
 
Determine whether any ‘spillback’ events may have occurred 
during the recent West African Ebola epidemic where Ebola may 
have been transmitted from humans to domestic animals. 
 
Build capacity in the fields of biosurveillance and molecular 
diagnostics by training personnel in proper field and laboratory 
techniques.  
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Sierra Leone: PREDICT’s goal in Sierra Leone is to identify animals that may 
act as reservoirs or transmission hosts for Ebola virus to develop targeted prevention 
measures that reduce the risk of spillover from animals to people. 
 
Background 

The PREDICT-2 project, part of USAID’s Emerging 
Pandemic Threats-2 program (EPT- 2), is developing a 
global early warning system to detect, track, and predict 
the emergence of new zoonotic pathogens from animals 
that could pose a threat to human health. In Sierra Leone, 
PREDICT is implemented by Metabiota Inc., in 
cooperation with the Ministry of Health and Sanitation 
(MOHS), the Ministry of Agriculture, Forestry, and Food 
Security (MAFFS), and the University of Makeni 
(UNIMAK), as well as local stakeholders, and 
communities. 

In Sierra Leone, Guinea and Liberia, PREDICT is implementing the Ebola Host Project 
(EHP) to identify the animals that may act as reservoirs or transmission hosts for Ebola and 
other filoviruses; to enhance surveillance and detection of novel zoonotic viruses with 
pandemic potential; and to investigate human behaviors, practices, and conditions that may 
be associated with viral spillover, amplification, and spread. This comprehensive, three-year 
effort is designed to sample a broad range of possible animal hosts for Ebola virus and other 
filoviruses that can cause severe infections in humans and non-human primates.  

Ebola virus (Zaire ebolavirus) is suspected to be present in animal populations in West 
Africa. Rapid control of any future spillover event, is dependent on a number of factors, 
including the strength of infectious disease surveillance and response capacity in the region, 
and understanding which animals are natural reservoirs and potential intermediate hosts for 
the virus so that preventive measures can be put in place to prevent another protracted high-
impact outbreak. Because people in West Africa (and elsewhere) have routine contact with 
multiple types of animals including wildlife, livestock, and companion animals (e.g. cats, 
dogs) – identifying which of these animals may act as transmission hosts for the Ebola virus 
is critical for developing targeted prevention measures to reduce the risk of Ebola virus 
spillover from animals to people. The project is focused on three critical factors: geographic 
distribution, seasonality, and distribution of filovirus infection among host species. 
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Zoonotic Disease Surveillance  
EHP focuses on identifying animal reservoir(s) and novel hosts for Ebola virus through 
surveillance in four domestic species (dogs, cats, domestic pigs, and goats) and three broad 
wildlife taxa (rodents, non-human primates, and bats). PREDICT will conduct routine, 
longitudinal collection and analysis of samples from these seven animal targets across Sierra 
Leone. 	
 
Operational Districts and 
Communities  
PREDICT is being implemented in five 
districts in Sierra Leone (Bombali, Western 
Area, Kono, Kambia and Koinadugu) with 
more than 20 communities involved as 
targeted animal  
sampling sites. Prior to conducting 
surveillance activities, PREDICT engages 
local communities in these districts and sites 
by holding meetings to discuss intended activities and promote project ownership with key 
district and community stakeholders at the national, district and chiefdom levels.  
 
Capacity Strengthening 
PREDICT works with the MOHS and MAFFS district-level staff (through the oversight of 
District Medical Officers) and with the Livestock and Forestry leads of the Ministry of 
Agriculture when engaging local communities and during livestock and wildlife sampling.  
PREDICT is also training local teams in safe collection and handling of domestic and 
wildlife animal samples, working to strengthen laboratory capacity for detection of novel and 
known health threats like Ebola, and enhancing scientific capabilities for data analysis and 
risk mapping. 

	 
 

Contact 
Professor Aiah Gbakima 
(gbakimaaa2009@gmail.com) 
PREDICT Sierra Leone Country 
Coordinator 
53 Byrne Lane, Drive 5 
Freetown, Sierra Leone  
 
http://predict.global  

Photo:	Community	engagement	meeting	in	Yeli	
Sande,	Bombali	District.	Credit:	James	Bangura,	
PREDICT	Sierra	Leone		

Photo:	PREDICT	team	performing	safe	animal	
sampling	in	Yeli	Sande,	Bombali	District.	Credit:	
James	Bangura,	PREDICT	Sierra	Leone		
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CÁC THÔNG TIN CẬP NHẬT DỰ ÁN PREDICT TẠI VIỆT NAM
từ tháng 10/2015 đến tháng 3/2016

Dự án PREDICT-1 đã thu thập gần 7.000 mẫu từ hơn 
2.000 cá thể động vật hoang dã. Hơn 16.300 phản ứng 
PCR đã được thực hiện tại các phòng thí nghiệm trong 
và ngoài nước để sàng lọc các virus trong 13 chi/họ 
virus (Arena, Flavi, Paramyxo, Hanta, Bunya, Corona, 
Henipa, Filo, Herpes, Alpha, Seadorna, Influenza và 
Rhabdoviruses). Các mẫu dương tính được xác nhận 
bằng phương pháp nhân dòng và giải trình tự để phát 
hiện virus.

Tại Việt Nam, trong 5 năm đầu tiên, dự án đã phát hiện 
24 virus mới (trong đó có 2 Corona-, 5 Paramyxo-, 
2 Herpes- và 15 Rhabdoviruses) và 3 virus đã biết 
(1 Corona-, 1 Paramyxo- và 1 Influenza-) (Xem bảng 1) 

PREDICT-2: Mở rộng quan hệ đối tác

Các đại biểu cấp cao từ các cơ quan đối tác Chính phủ 
Việt Nam, bao gồm Viện Vệ sinh Dịch tễ Trung ương 
(NIHE); Cục Thú y (DAH); Học viện Nông nghiệp Việt 
Nam (VNUA) và Cơ quan Thú y vùng VI (RAHO6) đã 
tham dự và đóng góp tích cực tại cuộc họp giữa tất cả 
các nước thực hiện dự án PREDICT diễn ra tại Dubai, 
Các Tiểu Vương quốc Ả Rập Thống nhất vào tháng 2 
năm 2016.

 Đã biết/Mới
 

Động vật
 

Địa điểm
 

 

 

   

 

 

  

 

Virus

Herpes
viruses

2 virus mới
Cầy vòi 
hương và 
Gấu ngựa

Cầy tại nhà hàng 
và Gấu tại trung 
tâm cứu hộ được 
tịch thu từ hoạt 
động buôn bán

Được bán tại 
nhà hàng

Được bán tại nhà 
hàng, chợ, trong 
hoặc gần khu vực 
sinh sống của 
con người
Được bán tại nhà 
hàng; trong hoặc 
gần khu vực sinh 
sống của con 
người và trang trại 
gây nuôi ĐVHD

Chùa; trong hoặc 
gần khu vực sinh 
sống của con người

Dúi

Chuột, Dơi

Dúi, Chuột, 
Dơi và Linh 
trưởng

Dơi

1 virus 
đã biết

1 virus đã 
biết & 5 
virus mới

15 virus mới

 2 virus mới

Influenza A

Paramyxo
viruses

Rhabdo
viruses

Corona
viruses

* Ảnh trang bìa: Thịt động vật hoang dã được mua, bán tại các nhà hàng là nguồn lây nhiễm bệnh dịch từ động vật sang con người. 

  Từ trái qua phải: Thịt lợn rừng, thịt đồi/nhen, thịt nhím, thịt dúi.  Ảnh:  WCS Việt Nam   

Bảng 1: Các virus phát hiện được trong dự án PREDICT-1 tại Việt Nam
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  Hồ sơ nghiên cứu định tính của dự án PREDICT-2 đã được        
Hội đồng đạo đức của trường Đại học  tế Công cộng Hà Nội 
phê duyệt vào ngày 24 tháng 3 năm 2016. Theo đó, dự án 
PREDICT có thể b t đầu thực hiện giám sát hành vi của con 
người tại Việt Nam trong những tháng tới.
  Dự án PREDICT-2 đã thu thập 2  mẫu từ 7 cá thể tê tê tại 

Chương trình bảo tồn thú ăn thịt nh  và tê tê - Vườn uốc gia 
Cúc Phương và 3 mẫu từ 41 cá thể động vật (trong đó bao 
gồm 3 cá thể chim, 4 cá thể thú ăn thịt, 3 cá thể lợn rừng, 2  
cá thể gặm nhấm, 1 cá thể th  và 3 cá thể đồi/nhen) tịch thu 
được từ hoạt động buôn bán trái ph p ĐVHD tại t nh Đ k 
Nông.
  Dự án PREDICT-2 đã phối hợp với NIHE  Cơ quan đối tác 

của dự án PREDICT trong l nh vực nhân y để tiến hành đánh 
giá địa điểm giám sát tại 2 t nh ở mi n B c (Hà Nội và Lạng 
Sơn)

Nhóm đánh giá địa điểm hoạt động thực địa chu n bị và s  dụng trang thiết bị bảo hộ cá nhân 
(PPE) trước khi vào thăm hang dơi tại t nh Lạng Sơn. Các thành viên trong nhóm bao gồm các 
đại diện của NIHE, WCS và Trung tâm  tế dự phòng t nh B c Giang. Ngày 1  tháng 10 năm 
2015. Ảnh: Trần V  Phong.

WCS Việt Nam tham gia k  kết hung đối tác Một sức kh e Phòng chống dịch bệnh từ động vật 
sang người. Ngày 01 tháng 03 năm 2016. Ảnh: Ban thư k  Đối tác Một sức kh e.

Họp với khoa Côn trùng và Động vật y học để giới thiệu các hoạt động của dự án PREDICT 
và thảo luận hợp tác giữa PREDICT và Viện Vệ sinh Dịch tễ Trung ương. Ngày 21 tháng 4 
năm 2015. Ảnh: Trần V  Phong

Ho t động ph ng th  nghiệm/ch n đoán 

n v  đối tác v  các b n i n quan

N ng cao n ng c

 Dự án PREDICT-2 tiến hành ch n đoán chuyên sâu những 
virus được phát hiện trong dự án PREDICT-1 và chu n bị 
ch n đoán mẫu của dự án PREDICT-2.
 Hoàn thành đánh giá chi tiết phòng thí nghiệm tại NIHE, 

nơi được lựa chọn là phòng thí nghiệm ch n đoán mẫu trên 
người, nhằm xác định năng lực phòng thí nghiệm và độ s n 
sàng để thực hiện các quy trình ch n đoán của dự án
PREDICT.

Ho t động giám sát 
v  ho t động ngo i th c đ a

  WCS k  kết th a thuận với NIHE để h  trợ Phối hợp đi u 
tra nghiên cứu và ứng phó với bệnh truy n nhiễm của các đại 
dịch có thể xảy ra tại những địa điểm có sự tương tác giữa 
ĐVHD và con người có nguy cơ cao tại Việt Nam, Dự án PRE-
DICT  Một hợp phần của Chương trình Các mối đe dọa Đại 
dịch mới n i của USAID tại Việt Nam , từ đó đã chính thức 
hóa cam kết của dự án với cơ quan đối tác là Bộ  tế tại Việt 
Nam.

  WCS k  kết th a thuận hợp tác với Học viện Nông nghiệp 
Việt Nam v  Đi u tra bệnh dịch trên động vật hoang dã tại 
các khu vực có sự tương tác giữa người, vật nuôi và động vật 
hoang dã  đã hợp tác từ dự án PREDICT-1 và tiếp tục phối 
hợp trong các hoạt động của dự án PREDICT-2 tại Việt Nam.

  PREDICT-2 tham dự hội thảo đa phương v  xây dựng Mạng 
lưới giám sát Cúm theo chi u dọc (LISN) tại Việt Nam, góp 
phần vào việc lập kế hoạch thực hiện giám sát Cúm và các tác 
nhân gây bệnh đường hô hấp đồng thời ở trên các quần thể 
người, ĐVHD và động vật nuôi. Các đối tác của mạng lưới 
LISN bao gồm Cơ quan Phát triển uốc tế Hoa  (USAID), 
T  chức  tế Thế giới (WHO), T  chức Lương thực và Nông 
nghiệp Liên Hiệp uốc (FAO), NIHE, Viện Pasteur TP. Hồ Chí 
Minh (PI-HCM), DAH, Trung tâm iểm soát và Phòng ngừa 
dịch bệnh Hoa  (US CDC), Cục  tế dự phòng (GDPM) và 
các cơ quan, Viện nghiên cứu khác.

  Cán bộ dự án PREDICT tham dự lễ ra m t và k  kết khung 
đối tác Một sức kh e Phòng chống dịch bệnh từ Động vật 
sang người. PREDICT cung cấp các thông tin cho việc triển 
khai ế hoạch Một sức kh e uốc gia t ng thể tại Việt Nam 
giai đoạn 2016-2020 thông qua các cuộc ph ng vấn và tham 
gia các cuộc họp tham vấn chính thức cho kế hoạch 5 năm 
được t  chức tại Hà Nội vào ngày 24 tháng 03 năm 2016

Từ khi b t đầu các hoạt động của dự án PREDICT-2 năm 
2014, t ng số 34 cá nhân (bao gồm 25 nam và  nữ) đã được 
tập huấn v  định hướng Một sức kh e và Giám sát Bệnh 
truy n nhiễm tại các địa điểm có sự tương tác giữa người và 
ĐVHD có nguy cơ cao tại Việt Nam.

ối tác PREDICT t i Việt Nam:

 Cục Thú y (DAH), Bộ Nông nghiệp 
  và Phát triển nông thôn (MARD)
 Viện Vệ sinh Dịch tễ Trung ương

  (NIHE), Bộ  tế (MOH)
 Học viện Nông nghiệp Việt Nam     

  (VNUA)
 Cơ quan Thú y Vùng VI (RAHO6)

Th ng tin th m xin i n hệ:

Tiến s  Amanda E. Fine
Hiệp hội Bảo tồn Động vật
hoang dã (WCS)
P. 1302, 57 Láng Hạ, 

. Ba Đình,
Hà Nội, Việt Nam
SĐT: 4 4 3514 750
Email: afine cs.org
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VIET NAM UPDATE
October 2015 - March 2016

PREDICT-1 collected nearly 7,000 samples from over 
2,000 wild animals. Over 16,300  consensus PCR assays 
were implemented in national and international laborato-
ries to screen for viruses from 13 viral families/ genus 
(Arena, Flavi, Paramyxo, Hanta, Bunya, Corona, Henipa, Filo, 
Herpes, Alpha, Seadorna, Influenza and Rhabdoviruses). The 
positive suspect samples were confirmed by cloning and 
sequencing to identify the viruses.   

In Viet Nam, during 5 years of the project, 24 novel viruses 
(2 Corona, 2 Herpes, 5 Paramyxo and 15 Rhabdoviruses) 
and 3 known viruses (1 Corona, 1 Paramyxo and 1 Influen-
za) were detected (Table 1).

 

PREDICT-2 : Expanding partnerships in Viet Nam
Senior representatives from Viet Nam Government partner 
agencies, including the National Institute of Hygiene and 
Epidemiology (NIHE); the Department of Animal Health 
(DAH); Viet Nam National University of Agriculture 
(VNUA); and the Regional Animal Health Office No. 6 
(RAHO6), showed their support for PREDICT-2 by attend-
ing and actively contributing to working sessions at the 
PREDICT All-Country Meeting in Dubai, UAE,  
February 2016.

 Known/Novel
 

Animal
 

Interface
 

 

 

   

 

 

  

 

Viral Family/ 
Genus

Herpes
viruses

2 novel
Common 
Palm Civet 
and Asiatic 
Black Bear

Civet in restaurant; 
bear rescued from 
trade in wildlife 
rescue center

For sale in restaurant

For sale in restaurant, 
for sale  in the large 
market or near 
human dwellings

For sale in restaurant, 
in or near human 
dwellings and 
Wildlife farms

Contact during 
religious activities, in 
or near human 
dwellings

Rhizomyinae 
subfamily of 
bamboo rats

Rats,bats 

Rhizomyinae 
subfamily of 
bamboo rats, 
rats, bats and 
non-human 
Primate

Bats

1 known

1 known
 & 5 novel

15 novel

2 novel

Influenza A

Paramyxo
viruses

Rhabdo
viruses

Corona
viruses

* Cover photo:  Wildlife meat sold and consumed in restaurants represents a pathway for zoonotic disease transmission. From left to right: wild boar, treeshrew, porcupine 
and bamboo rat confiscated from the illegal wildlife trade in Viet Nam. Photo credit:  WCS Viet Nam    

Table 1:  Viruses detected during PREDICT-1 in Viet Nam
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• The PREDICT-2 qualitative research package received local 
IRB approval from the ethics committee at the Ha Noi School 
of Public Health on 24th March 2016, opening the door to 
PREDICT to begin human behavioral surveillance operations in 
Viet Nam in the coming months. 
• PREDICT-2 collected 28 samples from 7 pangolins at 
Carnivore & Pangolin Conservation Program (CPCP) in Cuc 
Phuong National Park, and 93 samples from 41 animals (3 birds, 
4 carnivores, 3 wild boar, 29 rodents, 1 rabbit, and 1 tree shrew) 
confiscated from the illegal wildlife trade in Dak Nong Province.
• PREDICT-2 conducted surveillance site assessments in two 
northern provinces (Ha Noi and Lang Son) of  Viet Nam in 
collaboration with NIHE, PREDICT’s human health sector 
partner agency. 

The field site assessment team prepared and wearing Personal Protection Equipment (PPE) before 
entering a bat guano cave in Lang Son Province. The field team participants included representatives of 
NIHE,  WCS and Bac Giang Provincial Preventive Medicine Center.  October 19, 2015. 
Photo credit: Tran Vu Phong.

WCS Viet Nam signed the Viet Nam One Health Partnership for Zoonoses Framework. March 1, 2016.  
Photo credit: One Health Partnership Secretariat.

Meeting with the Medical Entomology and Zoology Department to introduce PREDICT project 
activities and discuss the cooperation between PREDICT and the National Institute of Hygiene and 
Epidemiology.  April 21, 2015. Photo credit:  Tran Vu Phong.                  

Laboratory Development/Testing

Stakeholder Engagement and 
Partner Coordination

Capacity Building

• PREDICT-2 engaged in further characterization of viruses 
indentified during PREDICT-1 and prepared for PREDICT-2 
testing. 
• A detailed laboratory assessment at NIHE, the designated 
PREDICT human health laboratory in Viet Nam, was com-
pleted to determine the institution’s capacity and readiness to 
implement PREDICT protocols.

Surveillance and Field Activities 

• WCS signed a Memorandum of Understanding with NIHE 
to support “Collaborative Investigation and Response to 
Infectious Diseases of Pandemic Potential at High Risk Wild-
life/Human Interfaces in Viet Nam, as part of the USAID 
Emerging Pandemic Threats Program – PREDICT-2 Project, 
Viet Nam” thereby formalizing the project’s engagement with 
a Ministry of Health (MoH) partner in Viet Nam. 

• WCS signed an Agreement of Collaboration with the Viet 
Nam National University of Agriculture on “Investigating 
wildlife diseases at the human/livestock/wildlife interface” 
continuing collaboration under PREDICT-1, to carry out 
PREDICT-2 activities Viet Nam.  

• PREDICT-2 participated in a multi-stakeholder workshop 
on developing the Longitudinal Influenza Surveillance Net-
work (LISN) in Viet Nam, contributing to plans to implement 
concurrent surveillance in human, wildlife and livestock 
populations for  influenza and respiratory pathogens.  LISN 
partners include USAID, WHO, FAO, NIHE, PI-HCM, DAH, 
US CDC, GDPM, and other agencies and research institu-
tions.

• PREDICT staff participated in the Viet Nam One Health 
Partnership for Zoonoses (OHP) launch in Viet Nam with the 
signing of the OHP Framework. PREDICT provided input into 
the development of the Viet Nam Integrated National One 
Health Plan for the period 2016-2020 through interviews and 
participation in the formal consultation meeting for the 
five-year plan held in Ha Noi,  March 24th 2016

A total of 34 individuals, including 25 men and 9 women,          
have been trained in the One Health approach and Infec-
tious Disease Surveillance at high risk interfaces between 
humans and wildlife in Viet Nam since the start of PREDICT-2 
activities in 2014.

PREDICT partners in Viet Nam: 

• Department of Animal Health, Ministry of 
Agriculture and Rural Development (MARD)
• National Institute of Hygiene and Epidemiology 
(NIHE), Ministry of Health (MoH)
• Viet Nam National University of Agriculture 
(VNUA)
• Regional Animal Health Office No. 6 (RAHO6)

Contact information: 

Amanda E. Fine, VMD, PhD
Wildlife Conservation Society
Room 1302, 57 Lang Ha Street, 
Ba Dinh District,
Hanoi, Viet Nam
Tel: +84 4 35149750
Email: afine@wcs.org
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