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TRAINING EXERCISE OVERVIEW



Motivation for the Training

• Research translation plays a critical role in the development 
of evidence-based policies and programs for preventing, 
detecting, and responding to infectious diseases.

• A One Health approach to combating zoonotic diseases can 
strengthen prevention of and enable more rapid detection of 
and response to zoonotic disease threats. 
• One Health is a multi-sectoral, interdisciplinary approach that involves 

the collaborative efforts of multiple sectors and disciplines to achieve 
the best health for people, animals, and the environment. 

• Research translation to address zoonotic disease challenges is 
complex given the diversity of stakeholders involved and the 
multi-sectoral nature of the challenges and solutions.  
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Goals of the Training

• Overarching Goal: Build participants’ skills in translating 
research to enhance capabilities for preventing, detecting, and 
responding to zoonotic disease threats in Egypt. 

• Learning Goal 1 | Evaluate if and how research can be applied to public 
health and veterinary policy to enhance capabilities for preventing, 
detecting, and responding to zoonotic diseases in Egypt.

• Learning Goal 2 | Recognize key factors that support cross-sectoral 
communication about how research can be applied to public health and 
veterinary policy to enhance capabilities for preventing, detecting, and 
responding to zoonotic diseases in Egypt.
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Learning Goal 1: Objectives

• Learning Goal 1 | Evaluate if and how research can be applied 
to public health and veterinary policy to enhance capabilities 
for preventing, detecting, and responding to zoonotic diseases 
in Egypt.

• After completing this training, participants will be able to:
• Describe at least three applications of the research findings in the 

scientific literature provided to public health and veterinary policy.

• Identify at least three limitations of the research methodology and 
findings in the scientific literature provided that weaken their 
application to public health and veterinary policy.

• Identify at least three examples of health systems barriers that may 
prevent, limit, or delay translation of the research findings in the 
scientific literature provided to public health and veterinary policy.
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Learning Goal 2: Objectives

• Learning Goal 2 | Recognize key factors that support cross-
sectoral communication about how research can be applied to 
public health and veterinary policy to enhance capabilities for 
preventing, detecting, and responding to zoonotic diseases in 
Egypt.

• After completing this training, participants will be able to:
• Define research translation in a One Health context.

• Identify key stakeholders and their roles in research translation for 
preventing, detecting, and responding to zoonotic diseases.

• Identify at least three challenges and potential solutions for two-way 
communication between researchers and policymakers during research 
translation to address zoonotic disease challenges.

7



Overview of Training Materials

These activities focus on the translation of applied research and 
surveillance findings to community-level challenges in public and 
animal health.
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Training activity Purpose

Communication Pathways 
Mapping Activity

To identify, map, and analyze communication 
pathways between institutions involved in research 
translation to zoonotic disease challenges in Egypt

Case Study Exercises on 
highly pathogenic avian 
influenza and brucellosis

To use published research conducted in Egypt to 
identify and assess potential applications of 
research to public health and veterinary policy and 
practice in Egypt

Using the One Health 
Research Translation 
Framework in Your Work 
Activity

To identify opportunities to promote research 
translation to address zoonotic disease challenges in 
your work and build your professional One Health 
research translation network



Training Outcomes

• Build workforce capabilities in the translation of 
local research to enhance national capabilities for 
preventing, detecting, and responding to zoonotic 
disease threats.

• Strengthen One Health research translation 
networks including researchers and policymakers 
from the public health and veterinary sectors. 
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Ground Rules for Participation

1) Ask the facilitator to clarify questions about the background 
information on research translation, case study publications, 
and activity instructions.

2) In all workshop activities, be willing to contribute your ideas 
and experiences and actively engage in group discussions.

3) Interact with one another in a way that encourages open 
communication and exchange of ideas. For example, listen to 
everyone’s ideas respectfully.
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Guide to Your Participant Packet

Your participant packet includes the following components:

• Introductory and background information to be used as a 
reference during and after the training:
• Introduction to training 

• Glossary of key definitions

• One Health Research Translation Framework

• Activity worksheets:
• Communication pathways mapping activity

• HPAI and brucellosis case studies

• Using the One Health Research Translation Framework in Your Work

• Appendices:
• Additional references on research translation

• Additional space for note-taking
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RESEARCH TRANSLATION AND ONE HEALTH

CONCEPTS: KEY DEFINITIONS



Definitions: One Health Concepts
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One Health
A multi-sectoral, interdisciplinary

approach that:

• Recognizes that the health of 
people, animals, and the 
environment is interconnected, and

• Encourages the collaborative efforts 
of multiple sectors and disciplines 
working locally, nationally, and 
globally to address shared health 
threats and achieve the best health 
for people, animals, and 
environment.



Definitions: One Health Concepts
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Whether the mission and primary area of responsibility of 
an academic, professional, government, or other 
organization relates to human, animal, or 
environmental/ecosystem health

• Multi-sectoral: Involving participation of more than one 
sector

Sector

A branch of knowledge, instruction, or learning (for example, 
economics, virology, epidemiology, law, clinical medicine)

• Interdisciplinary: Involving actions occurring between or 
among more than one discipline, resulting in the synthesis of 
perspectives and information to achieve integration of 
knowledge

• Multisectoral/multidisciplinary: Involving participation of 
more than one sector and/or more than one discipline; here, 
refers to including multiple entities across the human-animal-
environment interface to jointly address health in a way that is 
more effective, efficient, or sustainable than might be achieved 
by one sector acting alone

Discipline



Definitions: One Health Concepts
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Any individual or group that:

• Is involved in preventing or managing a health threat at 
the human-animal-environment interface (such as 
researchers or policymakers), or

• Affects, is affected by, or perceives themselves to be 
affected by such a health threat, including those that 
may be affected by associated risk management 
measures (such as community members or farmers)

One Health

Stakeholder

All public, private, and voluntary entities that contribute 
to the delivery of human, animal, and environmental 
health, whether at the local, national, or global scale

Health

Systems



Definitions: Research Translation Concepts
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The use of research findings to modify existing or inform the 
development of new programs, policies, practices, products or 
services for preventing, detecting, or responding to zoonotic 
diseases

Research 
Application

Laws, regulations, administrative actions, strategies, and other 
decisions, plans, and practices of governments and other 
institutions formulated to direct actions in pursuit of specific 
societal goals

• Policymaker: Any individual with the authority and 
responsibility to influence the development, 
implementation, enforcement, monitoring, and/or 
evaluation of policies at the local, national, or regional levels

Policy



Definitions: Research Translation Concepts
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A dynamic and iterative process of applying research 
findings that includes synthesis, dissemination, 
exchange, and application of knowledge to improve 
health systems 

Research 
Translation

Ongoing, bi-directional communication between:

• Researchers and policymakers about research findings 
that could be applied to health systems challenges and 
health systems needs that could be informed by 
research; and

• Human, animal, and environmental health stakeholders
about the cross-sectoral effects of health system 
challenges and potential research applications

Two-way 
Communication



Definitions: Research Translation Concepts
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Steps in the One Health Research Translation 
Framework are categorized into three pillars: research 
evidence, policy, and integration. 

• The research evidence pillar focuses on the generation 
and evaluation of research evidence; 

• The policy pillar focuses on understanding health 
systems challenges that could be informed by research 
and implementing research applications; 

• The integration pillar focuses on integrating research 
and policy perspectives to inform the development of 
research applications that are locally relevant, 
beneficial, and effective.

Pillar



Definitions: Research Translation Concepts
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A dynamic and iterative process involving collaborative 
efforts between the human, animal, and environmental 
health sectors to apply research findings to address shared 
health threats at the human-animal-environment interface. 
Key features include:

• Consideration of how information from multiple sectors 
can inform research applications;

• Evaluation of the cross-sectoral effects of research 
applications; and

• Refinement of research applications to maximize cross-
sectoral benefits.

Research 
Translation in 
a One Health 

Context



OVERVIEW OF THE ONE HEALTH RESEARCH

TRANSLATION FRAMEWORK



One Health Research Translation Framework: 

Overview

• The One Health Research Translation Framework provides a 
structure for analyzing how research evidence can be applied to 
improve human, animal, and environmental health systems.

• The Framework expands upon existing research translation frameworks to 
consider multi-sectoral effects and help identify the particular challenges 
and opportunities for research translation in a One Health context. 

• Goals of the framework include:

• Conceptual goals: Understand and explain factors influence research 
translation to One Health challenges.

• Operational goals: Describe and guide the process of translation research to 
policy and practice. 

• This framework will guide the case study exercises and other training 
activities. 
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Importance of Communication Supporting 

Research Translation in a One Health Context
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Research translation to 
address One Health 
challenges requires 
communication 
between diverse 
stakeholder groups.



Research Translation Cycle | Step 1
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• Cyclical and iterative process for 
designing research applications 
that are locally relevant, 
effective, and beneficial

• Step 1 description: Design and 
perform research to address gaps in 
scientific knowledge about zoonotic 
diseases.

Light blue: primarily involves researcher input/activities



Research Translation Cycle | Step 2
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• Step 2 description:
Identify applications of the 
research findings (Step 1 
output) to policies and 
programs for preventing 
and controlling zoonotic 
diseases.

• Consider ways in which the 
research could strengthen 
existing policies and 
programs or help the 
development of new 
policies/programs.

Light blue: primarily involves researcher input/activities
Dark blue: joint input of researchers and policymakers is critical



Research Translation Cycle | Step 3
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• Step 3 description: Adapt 
the research application 
(Step 2 output) to the 
needs, culture, and health 
systems of the target 
jurisdiction(s).

Light blue: primarily involves researcher input/activities
Dark blue: joint input of researchers and policymakers is critical



Research Translation Cycle | Step 4
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• Step 4 description: Adapt 
the research application 
(Step 3 output) to 
maximize its benefits to all 
One Health sectors by:
• Considering effects on 

other sectors, and
• Incorporating relevant 

research findings and 
resources from each 
sector.

Light blue: primarily involves researcher input/activities
Dark blue: joint input of researchers and policymakers is critical



Research Translation Cycle | Step 5
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• Step 5 description:
Implement research 
application (Step 4 
output).

• Involves additional steps 
(implementation, 
monitoring, evaluation) 
that are not captured in 
this research translation 
cycle. 

Light blue: primarily involves researcher input/activities
Dark blue: joint input of researchers and policymakers is critical
Intermediate blue: primarily involves policymaker input/activities



Research Translation Cycle | Step 6
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• Step 6 description: 
Synthesize information 
about outstanding 
scientific knowledge gaps 
and zoonotic disease 
challenges to identify and 
prioritize research needs.

• After Step 6, researchers 
design and perform studies 
to address the identified 
research needs (Step 1), 
beginning the cycle anew.

Light blue: primarily involves researcher input/activities
Dark blue: joint input of researchers and policymakers is critical
Intermediate blue: primarily involves policymaker input/activities



Research Translation Cycle | Communication
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• Communications thread 
description: Communicate 
about research findings and 
needs.

• Communication across 
sectors and between 
researchers and 
policymakers supports 
research translation.

• Involving all relevant 
stakeholder groups 
throughout the cycle is 
critical.

Light blue: primarily involves researcher input/activities
Dark blue: joint input of researchers and policymakers is critical
Intermediate blue: primarily involves policymaker input/activities



Research Translation Cycle Entry Points
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• One Health stakeholders can 
enter the research translation 
cycle at multiple points:
• Step 1: The design and 

conduct of studies to 
address priority research 
needs that have already 
been identified.

• Step 2: The identification 
of applications of research 
that has already been 
conducted.

• Step 6: The identification 
of research needs to 
address health systems 
challenges.

* *

*

* Entry point for research translation cycle
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One Health Research Translation Framework: 

High Level Structure

Draws from scientific 
literature and 
researchers’ 

experience to enable 
assessment of the 

relevance and 
strength of research 

findings as they relate 
to polices and 
programs for 

preventing and 
controlling of 

zoonotic diseases.

Synthesizes knowledge 
and experience of 
researchers and 

policymakers about 
research and local 

health systems to apply 
research findings in a 

locally relevant, 
effective, and 

beneficial manner.

Draws from 
policymakers’ 

knowledge and 
experience to enable 
evaluation of health 

system needs and the 
governance structures, 
current practices, and 
prevailing culture in 
public, animal, and 

environmental health 
systems that influence 
research translation to 

One Health 
challenges. 

Involves two-way communication and information sharing between researchers and policymakers and across sectors about research 
findings, applications, and health systems needs to support Integration pillar concepts and activities.

Communications Thread



Integration of Research and Policy Perspectives in 

Research Translation
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Integration of Research and Policy Perspectives in 

Research Translation
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Integration of Research and Policy Perspectives in 

Research Translation
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Integration of Research and Policy Perspectives in 

Research Translation
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Integration of Research and Policy Perspectives in 

Research Translation
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Integration of Research and Policy Perspectives in 

Research Translation
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Questions?
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MAPPING COMMUNICATION PATHWAYS FOR

RESEARCH TRANSLATION TO ADDRESS ONE

HEALTH CHALLENGES



Goals of Activity

• Purpose:
• To identify, map, and analyze communication pathways between 

institutions involved in research translation to enhance capabilities for 
preventing, detecting, or responding to zoonotic diseases in Egypt.

• Learning goal: Recognize key factors that support cross-
sectoral communication about how research can be applied to 
public health and veterinary policy to enhance capabilities for 
preventing, detecting, and responding to zoonotic diseases in 
Egypt.
• Objective: Identify key stakeholders and their roles in research 

translation for preventing, detecting, and responding to zoonotic 
diseases.

• Objective: Identify at least three challenges and potential solutions for 
two-way communication between researchers and policymakers during 
research translation to address zoonotic disease challenges.
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Overview of Activity

• This activity uses a systems mapping approach to explore the 
communication networks needed to support research 
translation to zoonotic disease challenges in Egypt.

• You will:
• Identify institutions from the research, public health, animal health, 

and environmental health sectors that participate in research 
translation, including institutions that conduct research and that use 
research to inform policy and practice;

• Characterize their roles in the research translation process;

• Map communication pathways between institutions, including existing 
and desired pathways; and 

• Describe potential challenges to and solutions for communication 
between institutions. 
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Mapping Demonstration: Salmonellosis in 

poultry/eggs

1. List relevant institutions

42

MOA Lab (AHRI) MOA Epi (GOVS)

MOH Lab (PHL) MOH Epi

Consumer 

Protection



Mapping Demonstration: Salmonellosis in 

poultry/eggs

1. List relevant institutions

2. Determine the role of each institution
• Symbols used to designate sector and research vs policy activities
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MOH Lab (PHL) MOH Epi
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Mapping Demonstration: Salmonellosis in 

poultry/eggs

1. List relevant institutions

2. Determine the role of each institution
• Symbols used to designate sector and research vs policy activities

3. Draw communication pathways between institutions
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Activity Instructions

• Participants will split into small groups of 5 – 9 people.

• Refer to the Participant Worksheet: Mapping 
Communication Pathways for Research Translation to 
Address One Health Challenges in your Participant Packet.
• This worksheet provides detailed instructions, questions for 

consideration during the activity, and space to record your notes. 

• Facilitators will lead the mapping process.
• If you have questions about the purpose of a step or the meaning of 

questions in the worksheet, ask your facilitator for clarification.

• At the end of the activity, small groups will reconvene to 
compare maps and share highlights from the small group 
discussions.
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Summary Discussion: Share and Compare 

Communication Pathways Maps

• Consider the communication maps created by the other small 
groups:
• How are their communication pathway maps similar to or different from 

yours?

• Did any groups identify stakeholders or communication pathways that 
your group did not identify?

• Each group will share one or two interesting or surprising 
things they learned about communication and One Health.
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CASE STUDY: HIGHLY PATHOGENIC AVIAN

INFLUENZA IN EGYPT



Overview of Case Study Exercise

• Purpose:

• To use published research on highly pathogenic avian 
influenza (HPAI) conducted in Egypt to explore research 
translation to public health and animal health systems. 

• Using the One Health Research Translation 
Framework, you will:

• Identify and analyze potential applications of research 
findings in the selected literature to policies and programs 
for preventing and controlling HPAI. 

• Describe communication pathways supporting the 
proposed research applications. 
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Learning Goals and Objectives

• Learning goal: Evaluate if and how research can be applied to 
public health and veterinary policy to enhance capabilities for 
preventing, detecting, and responding to zoonotic diseases in Egypt.
• Describe at least three applications of the research findings in the scientific 

literature provided to public health and veterinary policy.

• Identify at least three limitations of the research methodology and findings 
in the scientific literature provided that weaken their application to public 
health and veterinary policy.

• Identify at least three examples of health systems barriers that may prevent, 
limit, or delay translation of the research findings in the scientific literature 
provided to public health and veterinary policy.

• Learning goal: Recognize key factors that support cross-sectoral 
communication about how research can be applied to public health 
and veterinary policy to enhance capabilities for preventing, 
detecting, and responding to zoonotic diseases in Egypt.
• Define research translation in a One Health context.
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Case Study Outline

• Part 1: Introduction to avian influenza in Egypt

• Part 2: Introduction to selected publications

• Part 3: Research translation discussion

• Conducted in small groups

• Part 4: Summary discussion

• Small groups reconvene
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INTRODUCTION TO AVIAN INFLUENZA IN EGYPT

Case Study: Highly Pathogenic Avian Influenza 



Image credit: Webster, R. G., Hakawi, A. M., Chen, H., & Guan, Y. (2006). H5N1 Outbreaks and Enzootic 

Influenza. Emerging Infectious Diseases, 12(1), 3-8. https://dx.doi.org/10.3201/eid1201.051024.
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Emergence and transmission of highly 
pathogenic avian influenza H5N1 

Transmission routes:
• Solid lines: transmission demonstrated
• Dotted lines: transmission postulated but not demonstrated
Opportunities for control: 
1) Prevent contact between wild and domestic poultry
2)Prevent contact between domestic waterfowl and gallinaceous 

poultry
3)Eradicate H5/H7 influenza viruses from gallinaceous poultry 
4)Prevent contact between poultry, pigs, and humans and make 

vaccines and antiviral drugs available

• Influenza A viruses belong to 
the orthomyxovirus family

• 16 HA and 9 NA subtypes are 
known to circulate in wild 
birds

• Occasionally infect domestic 
poultry (H4, H5, H7, H9, H10)

• Can be highly pathogenic in 
birds causing severe 
symptoms and mortality

• Can cross the species barrier 
to also infect humans (H5, H7, 
H9)

Avian Influenza Overview



Image credit: Mohamed Moussa, FAO

Avian Influenza in Egypt
• H5N1 and H9N2 are the avian influenza (AI) 

virus subtypes detected in Egypt since 2006 
and 2011, respectively.

• In poultry:
• The virus circulates in farms, markets, and 

backyard flocks.

• HPAI typically causes high morbidity and 
mortality, but HPAI has been detected in 
apparently health poultry.

• H9N2 does not cause severe morbidity or 
mortality in poultry but exacerbates infections 
with other pathogens.

• In humans: Egypt ranks first in the world 
among countries with high incidence of 
H5N1 in humans.
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Avian surveillance activities for 
poultry in Zagazig district, Sharkia
governorate, 2016

• Disease contracted through direct contact with infected poultry or contact with 
contaminated environments

• Limited human-to-human transmission suspected



AI viruses in Egypt 2006-2018

Figure prepared by Ahmed Kandeil, Mohamed Ali, Ghazi Kayali

H5N1 Clade 2.2.1

H5N1 Clade 2.2.1.1a

H5N1 Clade 
2.2.1.1

H5N1 Clade 2.2.1.2

Vaccination H9N2 (G1 like linage)

H5N8  2.3.4.4

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

• Variants of H5N1 are evolving.
• H5N8 was recently detected in wild birds in Egypt and spread into poultry.
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AIV Dynamics in Egypt

Figure prepared by Ahmed Kandeil, Mohamed Ali, Ghazi Kayali
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H5N1/H5N8

• Co-circulation and co-infection of influenza viruses allows for reassortment presenting 
additional concerns for human and animal health.  

• Newly introduced viruses become more prevalent than previously circulating ones.
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H5N8 has been introduced into Egyptian poultry populations several times, 
during separate introductions from Eurasian sources.

Salaheldin AH, El-Hamid H, Elbestawy AR, et al. Multiple Introductions of Influenza 

A(H5N8) Virus into Poultry, Egypt, 2017. Emerging Infectious Diseases. 2018;24(5):943-

946. doi:10.3201/eid2405.171935.

H5N8 in Egypt

Putative ancestors of the different gene segments of H5N8 viruses from Egypt 
compared with reference viruses
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Kayali, G., Kandeil, A., El-Shesheny, R., Kayed, A. S., Maatouq, A. M., Cai, Z....Ali, M. A. 

(2016). Avian Influenza A(H5N1) Virus in Egypt. Emerging Infectious Diseases, 22(3), 379-

388. https://dx.doi.org/10.3201/eid2203.150593.
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Seasonal Pattern of AI in Poultry
A seasonal pattern is shown by sharp increases in influenza during colder 
months (November – March). 

Monthly positivity rate of poultry infection in 
farms, backyards, and markets with avian 
influenza viruses (all types), Egypt.

Emergence 

of H9N2

Increase 

in human 

cases
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Co-circulation and Co-infection of AI viruses

Subtypes of influenza A viruses detected in poultry in Egypt 
by month, February 2013–December 2014

• H5 and H9 AI 
viruses were co-
circulating from 
Feb 2013 – Feb 2014.

• During that time 
period, co-infection 
was common.

Kayali, G., Kandeil, A., El-Shesheny, R., Kayed, A. S., Maatouq, A. M., Cai, Z....Ali, M. A. 

(2016). Avian Influenza A(H5N1) Virus in Egypt. Emerging Infectious Diseases, 22(3), 379-

388. https://dx.doi.org/10.3201/eid2203.150593.
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Cumulative Number of Confirmed Human Cases of Avian Influenza A/(H5N1) Reported to WHO

WHO/GIP, data in HQ as of 25 January 2018

Country 2003-2009 2010-2014 2015 2016 2017 2018 Total

cases deaths cases deaths cases deaths cases deaths cases deaths cases deaths cases deaths

Azerbaijan 8 5 8 5

Bangladesh 1 6 1 1 8 1

Cambodia 9 7 47 30 56 37

Canada 1 1 1 1

China 38 25 9 5 6 1 53 31

Djibouti 1 1 0

Egypt 90 27 120 50 136 39 10 3 3 1 359 120

Indonesia 162 134 35 31 2 2 1 1 200 168

Iraq 3 2 3 2

Lao People's 
Democratic 
Republic

2 2 2 2

Myanmar 1 1 0

Nigeria 1 1 1 1

Pakistan 3 1 3 1

Thailand 25 17 25 17

Turkey 12 4 12 4

Viet Nam 112 57 15 7 127 64

Total 468 282 233 125 145 42 10 3 4 2 860 454

Avian Influenza in Humans

• Egypt has experienced the highest number of confirmed human cases of H5N1.
• Additionally, 2-3 cases of H9N2 were recorded in Egypt in 2015.
• Serological evidence suggests a higher prevalence of H5/H9 exposure in humans.
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Plan for Avian Influenza Control

• Animal-centered approaches:

• Active surveillance

• Culling and disinfection

• Quarantine measures

• Vaccination

• Restriction of live poultry movement between governorates 

• Registration of poultry slaughter houses

• Human-centered approaches:

• Increasing awareness among population

• Training of veterinarians and farmers

• Increasing biosecurity and biosafety measures
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Clade 2.2.1.1

New Cluster

Clade 2.2.1

 A/Chicken/Egypt/Q2247A/2010

 A/Chicken/Egypt/Q2247B/2010

 A/Chicken/Egypt/Q1995A/2010

 A/chicken/Egypt/Q1995D/2010

 A/Chicken/Egypt/Q1112C/2010

 A/chicken/Egypt/Q1182/2010

 A/Chicken/Egypt/Q1118D/2010

 A/Chicken/Egypt/Q1182E/2010

 A/Chicken/Egypt/Q1397D/2010

 A/Chicken/Egypt/Q1184B/2010

 A/chicken/Sharkia/CAI38/2009

 A/chicken/Egypt/1/2009

 A/chicken/Sharkia/CAI3/2009

 A/duck/El_Fayoum/CAI1/2010

 A/chicken/Egypt/Q1011/2010

 A/chicken/Egypt/Q1185/2010

 A/Chicken/Egypt/Q1089E/2010

 A/Chicken/Egypt/Q1090E/2010

 A/Chicken/Egypt/Q1769B/2010

 A/chicken/Menofia/CAI35/2010

 A/chicken/Menofia/CAI36/2010

 A/chicken/Menofia/CAI39/2010

 A/chicken/Menofia/CAI10/2010

 A/chicken/Menofia/CAI29/2009

 A/chicken/Giza/CAI22/2008

 A/chicken/Qalubia/CAI19/2008

 A/chicken/Qalubia/CAI5/2008

 A/chicken/Menofia/CAI28/2009

 A/chicken/Sharkia/CAI41/2009

 A/chicken/Sharkia/CAI27/2009

 A/chicken/Giza/CAI15/2008

 A/chicken/Giza/CAI8/2008

 A/chicken/Giza/CAI7/2008

 A/chicken/Giza/CAI24/2008

 A/chicken/Qalubia/CAI14/2008

 A/chicken/Qalubia/CAI21/2008

 A/chicken/Giza/CAI17/2009

 A/chicken/Egypt/1/2008

 A/chicken/Giza/CAI6/2008

 A/chicken/Giza/CAI23/2008

 A/chicken/Qalubia/CAI12/2008

 A/chicken/Qalubia/CAI20/2008

 A/chicken/Egypt/0836/2008

 A/chicken/Egypt/9403-NAMRU3/2007

 A/chicken/Egypt/083/2008

 A/duck/Egypt/Q4596A/2012

 A/duck/Egypt/Q4596B/2012

 A/duck/Egypt/Q4596D/2012

 A/Egypt/N09966/2011

 A/chicken/Egypt/S3280E/2011

 A/chicken/Egypt/S3280B/2011

 A/chicken/Egypt/S3280D/2011

 A/duck/Egypt/Q2645C/2010

 A/Egypt/N10621/2011

 A/chicken/Egypt/Q5283C/2012

 A/chicken/Egypt/M7217B/2013

 A/turkey/Egypt/S6405A/2012

 A/duck/Egypt/S6419C/2012

 A/goose/Egypt/M2794A/2011

 A/goose/Egypt/M2794E/2011

 A/goose/Egypt/M2788E/2011

 A/goose/Egypt/M2788A/2011

 A/Egypt/N6322/2011

 A/Egypt/N11470/2011

 A/Egypt/N14976/2011

 A/Egypt/N11126/2011

 A/chicken/Egypt/M2773A/2011

 A/Chicken/Egypt/S2938D/2011

 A/Egypt/N0677/2011

 A/Egypt/N6828/2011

 A/duck/Egypt/M3075B/2011

 A/duck/Egypt/M2583D/2010

 A/duck/Egypt/M2583C/2010

 A/Egypt/N7562/2011

 A/duck/Egypt/M2583A/2010

 A/duck/Egypt/M2583B/2010

 A/Egypt/N0544/2011

 A/Egypt/N7592/2011

 A/Egypt/N6658/2011

 A/Egypt/N7724/2011

 A/Egypt/N6774/2011

 A/Chicken/Egypt/S3093A/2011

 A/chicken/Egypt/S3806B/2011

 A/chicken/Egypt/S3806D/2011

 A/chicken/Egypt/S3802B/2011

 A/Egypt/9538-NAMRU3/2009

 A/Egypt/4935-NAMRU3/2009

 A/turkey/Egypt/7/2007

 A/duck/Egypt/0871/2008

 A/chicken/Egypt/2253-1/2006

 A/duck/Egypt/D2br10/2007

 A/duck/Egypt/2253-3/2006

 A/chicken/Egypt/0891/2008

 A/chicken/Egypt/CL6/2007

 A/chicken/Qalubia/1/2006

 A/turkey/Egypt/2253-2/2006

 A/chicken/Egypt/08124S-NLQP/2008

 A/Egypt/2472-NAMRU3/2008

 A/Bar-headed-Goose/Qinghai/65/05

HA 
H5N1

Antigenic Drift of H5N1
• A new cluster of H5N1 viruses 

emerged from clade 2.2.1 in 
late 2010.

• Antigenic drift of AI viruses 
and co-circulation of 
antigenically distinct strains 
poses challenges for poultry 
vaccination.

• Improper antigenic matching 
between vaccines and 
circulating viruses may reduce 
vaccine efficacy.

El-Shesheny R, Kandeil A, Bagato O, et al. Molecular characterization of avian influenza H5N1 virus in Egypt 

and the emergence of a novel endemic subclade. The Journal of General Virology. 2014;95(Pt 7):1444-1463.

Clade 2.2.1.2
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Phylogenetic analysis of the HA of H9N2 
viruses

Egy B3

Egy B2

Egy B1

 A/Quail/Hong Kong/G1/97

2015-2017

2014-2015

2011-2013

Antigenic Drift and 

Shift of H9N2 virus
• Rates of antigenic drift of 

H9N2 viruses vary by species, 
suggesting that some species 
should be monitored for 
accelerated rates of drift.

• Reassortment events have 
occurred in pigeons.

• Certain species can act as 
‘bridge species’ between wild 
and domestic populations, 
further enabling reassortment 
and spread of influenza.

• These findings have 
implications for designing 
H9N2 surveillance programs to 
monitor virus evolution. 

Figure prepared by Ahmed Kandeil, Mohamed Ali, Ghazi Kayali



Poultry Vaccination in Egypt

Poultry vaccination as currently applied is problematic:
• Antigenic drift has led to poor reactivity between commercial vaccines and currently 

circulating viruses, suggesting that vaccines will not be efficacious in the field.
• Vaccines that provide partial protection may lead to vaccine escape mutants, further 

driving antigenic drift.

Kayali, G., Kandeil, A., El-Shesheny, R., Kayed, A. S., Maatouq, A. M., Cai, Z....Ali, M. A. (2016). Avian Influenza 

A(H5N1) Virus in Egypt. Emerging Infectious Diseases, 22(3), 379-388. https://dx.doi.org/10.3201/eid2203.150593.

Lineage
Number of 

Vaccines Marketed 
in Egypt

Viruses used
Sequence similarity 

(%) to Egyptian 
isolates

Country of 
Manufacture

Classical 11

A/chicken/Italy/22A/1998 (H5N9), A/chicken/Mexico/232/1994 (H5N2), 
A/turkey/England/N28/1973 (H5N2), A/turkey/Minnesota/3689–
1551/1981 (H5N2), A/duck/Potsdam/1402/1986 (H5N2), 
A/turkey/Wisconsin/1968 (H5N9), A/chicken/Mexico/232/94 (H5N2) 
and Lasota NDV

84 - 91.6
Italy, Mexico, 
Germany, China, 
USA, France

Clade 0 2 RG A/goose/Guangdong/1996 (H5N1) (Re-1) 93.8 China

Clade 1 1 RG A/chicken/VN/C58/2004 (H5N3) 95.1 USA

Clade 2.2.1 7

RG A/chicken/Egypt/Q1995D/2010 (H5N1),
RG A/chicken/Egypt/M2583D/2010 (H5N1), 
A/chicken/Egypt/114940v/NLQP/2011 (H9N2), 
NDV/chicken/Egypt/11478AF/2011 (ND), RG A/duck/Egypt/M2583D/2010 
(H5N1), RG A/chicken/Egypt/18-H/2009 (H5N1)

93.8 - 99.6 Egypt, China

Clade 2.3.2 1 RGA/duck/Guangdong/S1322/2006 (H5N1) (Re-6) - China

Clade 2.3.2.1 1
RG A/chicken/Huanan/QF23/2010 (H5N1),
RG A/chicken/Huanan/QH4/2010 (H5N1)

- China

Clade 2.3.4 2 RG A/duck/Anhui/1/2006 (H5N1) (Re-5) 94.9 China
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INTRODUCTION TO SELECTED PUBLICATIONS

Case Study: Highly Pathogenic Avian Influenza 



Poultry rearing and slaughtering 
practices in rural Egypt: an exploration 
of risk factors for H5N1 virus human 
transmission

Anna-Leena Lohiniva, Erica Dueger, Maha Talaat, Samir Refaey, 
Amal Zaki, Katherine Chisholm Horton, Amr Kandeel

Influenza and Other Respiratory Viruses 7(6), 1251–1259 (2012).
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Background: Human infection with AI in Egypt

• Age and gender disparities were observed in human infections 
with HPAI H5N1 in Egypt between 2006 – 2011.
• 54% in children < 15 years old and 65% female

• Risk factors of infection are not well understood, but some are 
known:
• Direct contact with sick or dead poultry

• Slaughtering and de-feathering

• Contact with contaminated environments

• Approximately 5 million Egyptian families raise poultry.
• Women are the main caretakers and decision makers regarding poultry.

• Educational campaigns have raised awareness about H5N1 virus 
and preventative measures, but poor biosecurity practices 
persist.
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Study Goals and Methodology
Study Goals: 
• Examine household poultry-rearing practices in Egypt that may place 

humans at higher risk for HPAI H5N1 infection

• Identify behaviors and attitudes that challenge the adoption of protective 
measures

Methodology:
• Data collection between October and November 2011 from three types of 

households:

1) Households with confirmed human cases of avian influenza H5N1

2) Households with confirmed poultry infection but no human cases

3) Control uninfected households

• Semi-structured observation (4-8 hours): monitor human-poultry contact 
by observing poultry-rearing practices, exposure of children to poultry, 
and compliance with recommended preventive measures

• In-depth interview with a person identified as a primary poultry caretaker: 
discuss practices for disposal of sick and dead poultry and community 
perceptions related to poultry-rearing practices
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Key Findings: Poultry-Keeping Practices

• Households kept an average of 39 birds (5.6 birds per household member).
• Poultry were contained in a designated room inside the house, in a coop in the 

yard, or on the rooftop in half the houses.
• Poultry were free to roam inside or outside in 37% of households.

• Several poultry caretakers explained that it was easier to care for and feed poultry if birds 
were free and in close proximity.

70



Key Findings: Poultry-Keeping Practices

• No significant differences in household characteristics or 
poultry practices were identified between households with 
previous human H5N1 cases, previous poultry H5N1 cases and 
no previous H5N1 cases reported.

• Activities resulting in contacts between household members 
and poultry included carrying or transporting poultry, feeding 
poultry, playing with poultry, cleaning poultry-living areas, and 
collecting eggs.
• Many caretakers interacted regularly with poultry to ‘‘develop a 

friendship’’ so that the birds would produce more eggs.

• Children frequently played with unconfined poultry. 

• Most contacts involved live birds, but observed contacts also exposed 
household members to feathers, skin, excreta, and blood.

• Disinfectants were rarely used during cleaning.
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Key Findings: Slaughtering Practices

• Few differences were identified in slaughtering practices by different 
household types. 

• Use of personal protective equipment was uncommon.
• Gloves or plastic bags were used to cover hands in 32% of households, but 

gloves/bags were typically removed during cleaning and defeathering.

• Slaughter waste was disposed of with normal waste or in canals. 
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Key Findings: Knowledge and Attitudes about 

Avian Influenza Infection

• Some poultry caretakers did not understand why healthy 
poultry should be separated from humans, and believed barrier 
methods unnecessary when handling apparently healthy birds. 

• Sick poultry were seldom reported to authorities.
• Fear of potential financial losses from obligatory culling

• Almost half of households stopped raising poultry when a 
human case or poultry infection occurred.

• Many doubted that human infection is caused by HPAI H5N1 or 
the household’s sick poultry. 
• Instead, participants believed that human cases are seasonal influenza 

or that humans were infected by neighbors’ birds or those in the 
marketplace.
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Author Conclusions

• Many traditional practices and beliefs in poultry-rearing were 
observed in the study, which create public health risks and may 
contribute to the spread of HPAI among poultry.

• Desired poultry-rearing practices need to be developed into 
social norms.
• Messages should be evaluated in terms of applicability and acceptability 

within the local context.

• Authorities must gain the trust of communities to deliver 
H5N1-related heath messages successfully.
• Education should be carried out through grassroots-level consultations 

with poultry keepers in households.
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Avian Influenza H5N1 Surveillance and 
its Dynamics in Poultry in Live Bird 
Markets, Egypt

I. ElMasry, H. Elshiekh, A. Abdlenabi, A. Saad, A. Arafa, F. O. 
Fasina, J. Lubroth and Y. M. Jobre

Transbound Inf Dis 2015; 64: 805-814
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Background: Poultry industry and avian influenza 

in Egypt
• The poultry industry in Egypt produces about 750 million to 

one billion birds annually.
• Production occurs across all sectors: large farms with high biosecurity, 

commercial farms with moderate and low biosecurity, and households.

• Multiple species and ages of poultry are marketed at live bird 
markets (LBMs), in poultry shops, and through peddlers. 
• LBMs are important outlets for the purchase and trading of birds in 

rural and urban settings, in part because of consumers’ long-standing 
cultural preference for fresh poultry meat.

• LBMs facilitate the spread of HPAI between birds and to 
humans.
• LBMs link commercial, small-scale household farms, slaughter houses, 

producers, traders, and consumers.

• LBMs typically operate with minimal to no biosecurity standards.
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Study Goals and Methodology

Study Goals: 

• Assess the prevalence of the HPAI H5N1 virus in Egyptian LBMs

• Identify epidemiological risk factors associated with high prevalence

Methodology:

• Randomly selected 257 LBMs across 24 governorates

• Collected 134 pooled samples (tracheal and cloacal) from approximately 
16,000 birds
• Pool 5-10 samples from the same bird species collected in the same live bird shop

• Collected supportive epidemiological information through a behavioral 
questionnaire

• Sample testing:
• Pools tested by Matrix gene PCR (non-subtype specific)

• Positive pools re-evaluated individually

• Confirm positivity by testing for H5 and N1 genes by PCR

• Obtained comprehensive data on reported poultry outbreaks and human 
cases of HPAI H5N1 from Egypt’s databank (Emergency Centre for 
Transboundary Animal Diseases, ECTAD)
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Key Findings
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• Detection of HPAI H5N1 varied by year, species, region, season, LBM 
type, month, origin of bird, and governorate.
• Higher odds of obtaining positive samples in ducks (OR~5), geese (OR~4.5), 

and turkeys (OR~3) relative to chickens

• Approximately two-fold higher odds of detection in Upper (southern) Egypt 
than Lower (northern) Egypt

• Highest odds of obtaining positive samples in winter



Key Findings
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Table 2. Distribution and prevalence of samples analysed in the 

2009–2014 H5N1 HPAI live bird market surveillance (n = 4134)

• Urban LBMs were more 
likely to yield positive 
samples than rural LBMs.

• Household birds were more 
likely to be positive than 
commercial birds at LBMs.

• Some governorates were up 
to 18 times more likely to 
have H5N1-positive birds at 
LBMs than others. 



Key Findings: Poultry/Human Relationship
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• A slightly positive relationship between poultry outbreaks and 
human cases of HPAI H5N1 in Egypt was identified (correlation 
value of 0.21, p = 0.58).

• For every additional outbreak in poultry, the regression fit predicted 
an increase of 0.0102 human cases.

Fig 1. Scatter plot with linear 
regression fit and a 95% 
confidence interval for reported 
poultry outbreaks and human 
cases, 2006–2014. Slope 
coefficient for outbreaks in 
poultry = 0.0102; P = 0.58.



Author Conclusions

• LBMs serve as niches for HPAI H5N1.
• HPAI H5N1 is entrenched in the household and commercial poultry 

production sectors, and LBMs continue to play a major role in the 
distribution and consumption of poultry.

• Government efforts at controlling LBMs are somewhat weak.

• Ducks and geese are important to HPAI H5N1 transmission as 
they may be asymptomatic while infected.

• LBM-oriented solutions may assist in reducing continued 
zoonotic risks to humans and poultry.
• LBMs could serve as important surveillance sites during high-risk HPAI 

seasons because access to commercial and household poultry is often 
limited.
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Avian Influenza A(H5N1) and A(H9N2) 
Seroprevalence and Risk Factors for 
Infection Among Egyptians: A 
Prospective, Controlled 
Seroepidemiological Study

Mokhtar R. Gomaa, Ahmed S. Kayed, Mona A. Elabd, Dina Abu 
Zeid, Shaimaa A. Zaki,  Amira S. El Rifay, Lobna S. Sherif, Pamela 
P. McKenzie, Robert G. Webster, Richard J. Webby, Mohamed A. 
Ali, Ghazi Kayali

J Infect Dis 2015; 211: 1399-407
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Background: Human infections with avian 

influenza in Egypt

• The epidemiology of human infection with avian influenza viruses is 
not well-studied.
• Frequency of infection, proportion of mild or asymptomatic cases, and true 

case-fatality rates are unknown.

• Meta-analysis estimated that 1-2% of people exposed to infected 
poultry would be infected with avian influenza H5N1.

• Many previous AI seroprevalence studies in humans have significant 
methodological limitations, including:
• Lack of an unexposed control group,

• Use of antigens from viruses not circulating in the study area, and/or

• Use of a low threshold for positivity.

• Serological evidence of avian influenza infection in humans in Egypt 
is limited.
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Study Goals and Methodology

Study Goals: 
• Determine the extent of human infection due to H5N1 and H9N2 

avian influenza viruses in Egypt by determining the prevalence of 
antibodies against them

• Identify risk factors associated with seropositivity

Methodology:
• Three-year controlled, prospective seroepidemiological study
• 750 exposed individuals from 5 rural areas, 250 unexposed controls
• Each year, study team visited individual subjects to collect sera and 

complete a behavioral questionnaire
• Sample testing:

• Microneutralization assay: Egyptian H5N1 virus and Lebanese H9N2 virus 
as test antigens

• Hemagglutination inhibition assay to test for antibodies to 2009 pandemic 
A(H1N1) virus (A/California/04/09) and seasonal A(H3N2) virus 
(A/Brisbane/10/07)
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Key Findings
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• HPAI H5N1: 2.1% of exposed had antibodies against HPAI H5N1 
at baseline vs. 0% in unexposed.
• No significant difference in subsequent years

• Only one subject maintained a positive titer over the study duration

• AI H9N2: 7.5% and 5.9% of exposed had antibody titers against 
AI H9N2 as compared to <1% among unexposed during one and 
two-year follow-ups.
• No difference in antibodies against H9N2 at baseline, prior to H9N2 

virus detection in poultry

• Risk Factors:
• Having chronic lung problems increased the risk of infection with H5N1. 

• Being 17-50 years old, using poultry vaccine, and exposure to ducks 
increased risk of infection with H9N2.



Author Conclusions

• The prevalence of HPAI H5N1 infection is approximately 2% among 
Egyptians exposed to poultry. 
• Prevalence demonstrates that cases are underreported and case fatality rate 

is overestimated, and mild or asymptomatic cases may be occurring.

• H5N1 antibody titers decline over time.
• Serological studies may miss individuals who were infected but had low titers.

• Seropositive H5N1 subjects clustered by household but were not always 
blood relatives, suggesting that infection was due to a common exposure 
rather than genetic predisposition.

• The prevalence of AI H9N2 is approximately 5.9%-7.5% among 
Egyptians exposed to poultry.
• Serological evidence of human infection occurred simultaneously with AI 

H9N2 poultry infections. 

• Age, chronic lung problems, and exposure to ducks were associated 
with elevated titers, which is consistent with findings from other 
countries.
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Comments?
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GROUP DISCUSSION

Case Study: Highly Pathogenic Avian Influenza 



Instructions

• Participants will split into small groups of 6 – 9 people.

• Refer to the Participant Worksheet: Highly Pathogenic Avian 
Influenza Case Study in your Participant Packet.
• Structured similarly to the One Health Research Translation Framework

• Includes discussion questions associated with the Framework steps and 
space to record your notes 

• Facilitators will lead the research translation discussion.
• If you have questions about the purpose of a step or the meaning of 

questions in the worksheet, ask your facilitator for clarification.

89



Structure of Research Translation Discussion
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• The research translation 
discussion will begin at Step 2 
because we have selected 
publications for evaluation.

• The discussion will focus on 
Steps 2, 3, 4, and 6 of the 
Framework because joint 
input from researchers and 
policymakers is critical for 
those steps.

*

* Steps discussed during case study exercise

**

*



Participation Guidelines for Case Study Exercises

1) Prior to starting this exercise, participants should have read the case 
study publications.

2) Ask the facilitator to clarify questions about the background 
information on research translation, case study publications, and 
activity instructions.

3) During the case study exercises, focus on understanding and 
analyzing the potential applications of the research. When 
critiquing the methodologies or research choices of the authors, 
focus on how those shortcomings may influence research 
translation.

4) Be willing to contribute your ideas and experiences and actively 
engage in group discussions.

5) Interact with one another in a way that encourages open 
communication and exchange of ideas. 
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Reference: Framework for Research Translation
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SUMMARY DISCUSSION

Case Study: Highly Pathogenic Avian Influenza 



Summary Discussion: Share and Compare Results 

of Small Group Discussions

Questions to consider:

• What potential applications of the research findings in the 
selected publications did your group identify?
• What limitations of the research findings may influence translation?

• What health systems barriers may prevent, limit, or delay translation of 
the research findings?

• Did your group identify anything surprising or interesting 
about research translation and One Health? 
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CASE STUDY: BRUCELLOSIS IN EGYPT



Overview of Case Study Exercise

• Purpose:

• To use published research on brucellosis conducted in 
Egypt to explore research translation to public health and 
animal health systems. 

• Using the One Health Research Translation 
Framework, you will:
• Identify and analyze potential applications of research findings in the 

literature provided to policies and programs for preventing and 
controlling brucellosis. 

• Describe communication pathways supporting the proposed research 
applications. 
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Learning Goals and Objectives

• Learning goal: Evaluate if and how research can be applied to 
public health and veterinary policy to enhance capabilities for 
preventing, detecting, and responding to zoonotic diseases in Egypt.
• Describe at least three applications of the research findings in the scientific 

literature provided to public health and veterinary policy.

• Identify at least three limitations of the research methodology and findings 
in the scientific literature provided that weaken their application to public 
health and veterinary policy.

• Identify at least three examples of health systems barriers that may prevent, 
limit, or delay translation of the research findings in the scientific literature 
provided to public health and veterinary policy.

• Learning goal: Recognize key factors that support cross-sectoral 
communication about how research can be applied to public health 
and veterinary policy to enhance capabilities for preventing, 
detecting, and responding to zoonotic diseases in Egypt.
• Define research translation in a One Health context.
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Case Study Outline

• Part 1: Introduction to brucellosis in Egypt

• Part 2: Introduction to selected publications

• Part 3: Research translation discussion

• Conducted in small groups

• Part 4: Summary discussion

• Small groups reconvene
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INTRODUCTION TO BRUCELLOSIS IN EGYPT

Case Study: Brucellosis



Introduction to Brucellosis

• Contagious zoonotic disease 
that affects livestock and 
humans

• Caused by several species of 
the genus Brucella, a gram-
negative coccobacillus 
bacterium

• Considered a neglected 
zoonosis by the World Health 
Organization

Image courtesy of CDC/Larry Stauffer, Oregon State Public Health Laboratory 100

Brucella melitensis cultures

• Endemic in many regions around the world, with a high prevalence in 
the Middle East, Mediterranean region, Central Asia, and Latin America



Table adapted from Corbel MJ (2006) Brucellosis in 

humans and animals: World Health Organization.

Animal Species Infected by Brucella spp.

Host B. abortus B. melitensis** B. suis B. canis B. ovis

Humans + + + + (rare) -

Cattle* + + + (rare) - -

Buffaloes* + + - - -

Sheep* + (rare) + + (possible) - +

Goats* + (rare) + - - -

Bison + - - - -

Swine + (rare) + (rare) + - -

Dogs + + + (rare) + -

Camels + (rare) + - - -

Horses + + (rare) + (rare) - -

Rodents + (rare) + (rare) + (biovar 5) - -

*Major livestock species of importance in Egypt
**Major Brucella species circulating in Egypt
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• Affects many livestock species, especially cattle, sheep, goats, and pigs.

• Different species of Brucella preferentially infect different animal species



Brucellosis in Egypt

• First described in a scientific report from Egypt in 1939, but has likely 
been endemic in Egypt for thousands of years

• Present in cattle, buffaloes, sheep, goats, and camels

• Brucellosis detected at high levels among ruminants, particularly in   large-
scale breeding farms

• Remains an important economic and public health issue in Egypt

• In animals – economic losses arise from disease effects on animals and the 
cost of responding to outbreaks

• Animal death, reduced breeding efficiency (abortions and sterility), and 
decreased milk production

• Veterinary care and treatment costs, international trade consequences

• In humans – considered one of the zoonotic diseases of greatest public 
health concern

• Additionally, causes economic losses arising from lost productivity and wages 
due to illness and medical care and treatment costs
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Brucellosis in Livestock

• Symptoms: Abortion is typical, but other symptoms are non-specific 
and vary between species.

• Persistent infections that are clinically inapparent or seronegative can occur.

• Some animals can remain infected for life and continue to shed infectious 
bacteria.

• Diagnosis: Laboratory tests are required for confirmation.

• Transmission route: direct contact with infected animals or through 
environmental contamination

• Bacteria are shed in milk and/or in the aborted fetus, afterbirth, or other 
reproductive tract discharges.

• Control strategies:

• High prevalence areas: vaccination of ruminants

• Low prevalence areas: eradication by testing and culling of infected animals
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Brucellosis in Humans: Symptoms and diagnosis

• Symptoms:
• Initially presents as an acute febrile illness with non-specific symptoms

• E.g., fever, fatigue, chills, headaches, sweating, arthralgia, and loss of 
weight and appetite. 

• May progress to a chronic, incapacitating disease with severe 
complications

• Complications may affect any organ system, with complications involving 
the gastrointestinal system, neurological system, bones, joints, and liver 
reported. 

• Long term effects of chronic illness can include arthritis, neuropathy, 
swelling of internal organs, chronic fatigue, and recurring fever. 

• Diagnosis:
• Brucellosis cannot be diagnosed solely based on clinical presentation 

because symptoms are non-specific.

• Serology is the most useful diagnostic approach since cultures are often 
negative, especially in chronic illnesses.
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Brucellosis in Humans: Transmission and Control

• Transmission routes:
• Direct contact with infected animals or environmental contamination

• Ingestion of animal products such as fresh milk or unpasteurized dairy 
products

• Inhalation of airborne agents 

• Human-to-human transmission is rare

• Risk factors: Certain populations and occupations have higher 
exposure risks.
• For example, farmers, their families, butchers, shepherds, and 

veterinarians  

• Prevention strategies:
• Occupational hygiene and food hygiene

• Public health education

• Control of animal brucellosis 
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National Brucellosis Control Program: Animal 

Health Sector Activities 

• National Brucellosis Control Program began in 1981

• Program components:
• Serological testing of all female ruminants over 6 months old

• Compulsory slaughter of seropositive animals
• Livestock owners are compensated; amounts vary by species, age, and breed

• Between 1990 – 2012, compensation rates ranged from a minimum of 600 LE for 
a goat to a maximum of 7,200 LE for a foreign breed of cattle at prime breeding 
age

• Voluntary vaccination of calves and kids
• Animals must be tested before vaccination

• Brucella abortus S19 vaccine and RB51 vaccine are used for calves, while Rev-1 
vaccine is used for kids and lambs 

• Program cost (1999 – 2011): 
• Average annual cost was over 53 million LE

• Total cost exceeded 700 million LE, with 56% of funds spent on cattle
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National Brucellosis Control Program: Human Health 

Sector Activities

• Brucellosis is one of 40 notifiable diseases in the National Electronic 
Disease Surveillance System (NEDSS)

• Strengths of existing surveillance system:

• Established case definition

• Trained health care providers

• Adequate laboratory capacity

• Clear guidelines for treatment

• Data sharing with stakeholders

• Priority of actions for improvement:
• Improve lab capacity for species identification

• Promote effective communication and collaboration between sectors

• Enhance patient adherence to treatment

• Focus on community awareness activities
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Challenges for Brucellosis Control in Egypt

• True prevalence of brucellosis in Egypt is difficult to estimate
• Human brucellosis: likely under-reported due to non-specific clinical 

symptoms and because not all patients seek medical care

• Brucellosis is not recognized as a common cause of illness in some parts of 
Egypt and is often misdiagnosed.

• Animal brucellosis:

• Under-reported if animals are sold/slaughtered rather than tested and 
culled

• Discrepancies between livestock prevalence estimates from various sources

• Control programs face economic and programmatic barriers:
• High cost of brucellosis control is an economic burden

• Funding for surveillance systems and compensation is inconsistent

• Lack of effective communication between public health authorities, 
veterinarians, and public stakeholders
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Challenges for Brucellosis Control in Egypt

• High-risk practices related to animal rearing, slaughtering, and 
food consumption are difficult to change, such as:
• Disposing of placentas and fetuses from infected animals in water 

canals used by animals for drinking or bathing

• Assisting in parturition/abortion and handling placentas/fetuses 
without protective equipment

• Selling animals suspected to be infected at market or to a butcher rather 
than testing and culling, which occurs because the market rate for 
animals is greater than government compensation rate

• Selling raw milk and processing raw milk into dairy products for human 
consumption
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INTRODUCTION TO SELECTED PUBLICATIONS

Case Study: Brucellosis



Use of serology and real time PCR to 
control an outbreak of bovine 
brucellosis at a dairy cattle farm in the 
Nile Delta region, Egypt

Mayada Gwida, Maged El-Ashker, Falk Melzer, Mohamed El-
Diasty, Mohamed El-Beskawy, Heinrich Neubauer

Ir Vet J. 2016 Feb 24;69:3.
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Background

• Multiple serologic and genetic tests can be used to detect and 
identify Brucella species in Egypt.
• Serological tests: detect anti-Brucella antibodies at the genus level

• E.g. Rose Bengal test, ELISA, BAPAT, fluorescence polarization assay 

• Genetic tests: detect amplified DNA from Brucella bacteria; some can 
differentiate between Brucella species, and field versus vaccine strains
• E.g. multiple-locus variable number tandem repeat analysis, rt-PCR 

• Vaccination is a key component of the National Brucellosis 
Control Program. 
• Two live attenuated vaccines for B. abortus are available for use in cows: 

S19 and RB51.

• RB51 is recommended because the strain does not cross-react with 
conventional brucellosis serological tests.  

• Both vaccines can sporadically produce abortions if administered to 
pregnant cows.
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Study Goals
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Dec. 
2012

• Routine investigation: All cattle negative by RBT 
and BAPAT

Jan. 
2013

• All animals (except animals pregnant > 3 months) 
vaccinated with RB51

June 
2013

• 30 cows abort; no other clinical signs

• Blood samples from 257 cattle and 1 aborted fetus tested

• Farm veterinarian exhibits brucellosis symptoms

July 2013

• Cows positive in 2 serological tests or 1 serological test + 
rt-PCR removed

• Non-pregnant cows vaccinated with RB51

May 
2014

• Follow-up investigation: Blood samples from 263 
cattle tested

Farm characteristics:
• Gamasa City, Dakahlia

Governorate
• Commercial dairy farm: 

600 cattle
• Brucellosis-free since 

2008
• Effective herd health 

management program 
in place

Analyze the epidemiologic pattern of bovine brucellosis in a well-managed dairy 
farm in Egypt through a two year study period.
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Outbreak Investigation: Methodology

• Serum samples examined by: 
• Serological tests: Rose Bengal Test (RBT), Genus-specific ELISA, 

Fluorescence Polarization Assay (FPA)

• Real-time PCR(rt-PCR) tests: specific to Brucella genus, B. abortus 
species, or B. melitensis species

• Aborted fetus tissue samples examined by:
• rt-PCR: specific to Brucella genus, B. abortus species, or B. melitensis

species

• Multiple-Locus Variable number tandem repeat Analysis (MLVA-16) 
genotyping
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Outbreak investigation:

• 123 samples (47.9%) negative by 
serological tests and rt-PCR

• 17 samples (6.6%) positive in all 
serological tests and rt-PCR
• 36.96% seronegative but positive 

by rt-PCR for B. abortus

• 27 cows positive in 2 serological 
tests or 1 serological test and rt-
PCR were removed from farm

Follow-up investigation:

• 3 samples seropositive but rt-
PCR negative

• 259 samples negative in all tests

Key Findings



Key Findings
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• 4 Brucella isolates recovered from aborted fetus
• 1 vaccine strain and 3 B. abortus field strain isolates

• Suggests transmission of RB51 vaccine strain from non-
pregnant animal to unvaccinated pregnant animal

• B. abortus also identified in sample from sick farm veterinarian 
based on serological tests (RBT, ELISA, and FPA) and rt-PCR



Author Conclusions

• RB51 vaccination cannot protect a herd from being infected 
with B. abortus in an endemic area, and even well-managed 
farms can become contaminated. 

• RBT and BAPAT is a useful combination of tests for detecting 
outbreaks considering effectiveness and cost. 
• RBT and ELISA should be used in parallel in an outbreak to identify as 

many infected animals as possible, and positive animals should be 
removed. 

• PCR is a useful supplementary test for outbreak scenarios to 
differentiate between vaccine and field strains. 
• However, circulating RB51 DNA in vaccinated animals may yield positive 

rt-PCR results in seronegative animals, complicating its use in 
monitoring the infectious status of vaccinated herds.
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Ruminant Brucellosis in the Kafr El 
Sheikh Governorate of the Nile Delta, 
Egypt: Prevalence of a Neglected 
Zoonosis

Yamen M. Hegazy, Amgad Moawad, Salama Osman, Anne Ridler, 
Javier Guitian

PLoS Negl Trop Dis. 2011 Jan 11;5(1):e944
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Background

• Data on the frequency of brucellosis infection in animals 
informs the appropriate combination of control measures. 

• Reliable estimates of the current frequency of brucellosis in 
ruminants are lacking. 
• Herds are tested only intermittently.

• Non-random selection of herds to be tested can bias results.

• Key considerations for the design of studies to estimate 
brucellosis seroprevalence in ruminants:
• Most cows and buffaloes in Egypt are reared as household animals in 

small herds and have frequent contact with household goats or sheep.

• Milk collectors pool buffalo or cow’s milk from multiple 
animals/households in a single tank for re-sale.

• Goats and sheep from different households may be managed in flocks 
together.
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Study Goals and Methodology
Study Goals: 
• Estimate the frequency of ruminant 

brucellosis and describe its spatial 
distribution in Kafr El Sheikh Governorate, 
Nile Delta, Egypt

Methodology:
• Samples collected from randomly selected 

sheep flocks, goat flocks, cattle milk tanks, 
and buffalo milk tanks in 40 villages

• Sample testing:
• Milk samples: iELISA for Brucella sp. 

antibodies
• Serum samples: Rose Bengal Plate test (RBPT)

• Samples seropositive by RBPT confirmed 
with Complement Fixation test (CFT)
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Sample Source
Number of 
Samples

Sheep 791

Goats 383

Cattle milk tank 188

Buffalo milk tank 173

Total 1,535

• True seroprevalence estimates based on sensitivity/specificity of diagnostic tests
• Geographic analysis: Coordinates of each sampled milk tank and ruminant flock 

mapped along with locations of main animal markets
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• True seroprevalence estimated at 12.2% for sheep and 11.3% for 
goats
• Estimated 60.5% of villages have at least one seropositive sheep or goat 

• True seroprevalence estimated at 12.2% for cattle milk tanks 
and 12.0% for buffalo milk tanks
• Estimated 45% of villages have at least one seropositive milk tank

Key Findings: Seroprevalence



Key Findings: Spatial Distribution
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• Southern districts of the governate near the capital had the 
highest seroprevalence of small ruminant brucellosis.



• Significant clustering of 
seropositive small 
ruminants within a 3.3km 
radius of the capital
• Flocks within the cluster 

3.4 times more likely to be 
seropositive than flocks 
outside the cluster

• Clustering of seropositive 
flocks around 3 animal 
markets
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Key Findings: Spatial Distribution



Author Conclusions

• Brucellosis is endemic at high levels in all ruminant species in 
Kafr El Sheikh governorate.
• The high density of ruminants and free movement of sheep/goat flocks 

facilitates spread between households and villages, leading to sustained 
Brucella transmission.   

• Random sampling methodologies and inexpensive diagnostic 
tests can provide evidence to inform control strategies. 
• Spatial clustering of infection suggests that control activities should be 

prioritized to certain areas.

• New or additional control measures suitable for highly endemic areas 
should be considered.

• High proportion of seropositive milk tanks pose a major health risk to 
humans, demonstrating the need for a collaborative approach to 
combating brucellosis between public health and veterinary authorities.
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Detection of Brucella melitensis in 
bovine milk and milk products from 
apparently healthy animals in Egypt by 
real-time PCR

Gamal Wareth, Falk Melzer, Mandy C Elschner, Heinrich 
Neubauer, Uwe Roesler

J Infect Dev Ctries 2014; 8(10): 1339-1343
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Background: Brucella in Milk and Dairy Products

• Ingestion of unpasteurized milk or dairy products 
contaminated with Brucella bacteria is a common route of 
infection in humans.
• Increasing transportation of milk/dairy products for sale can facilitate 

spread of brucellosis from endemic rural areas to non-endemic urban 
areas.

• Dairy products such as butter, fermented milk, Kareish cheese, 
and yogurt may be produced from unpasteurized milk and kept 
for household consumption or sold to others.
• Brucella organisms have been shown to survive in raw milk and dairy 

products created from unpasteurized milk for several days.

• Cow and buffalo milk/milk products are more commonly 
consumed in Egypt than the milk of sheep, goats, and camels.
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Study Goals and Methodology

Study Goals: 
• Estimate prevalence of Brucella

contamination in milk and milk 
products from apparently healthy 
cows and buffaloes to inform 
understanding of human infection 
risk via foodborne transmission

Methodology:
• Samples collected from small farms 

and milk shops in Menufiya, 
Qalyobia, and Sharkia governorates 

• Sample testing:
• Genus-specific indirect enzyme-linked 

immunosorbent assay (iELISA)
• Genus-specific PCR
• B. abortus and B. melitensis species-

specific PCR
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Sample Source
Number of 
Samples

Apparently 
healthy cows

72

Apparently health 
buffaloes

128

Milk shops (milk 
tanks, yogurt, 
cream)

15

Total 215



Key Findings
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• 38 milk samples 
positive in iELISA
and/or PCR test 
(~18%)
• B. abortus detected by 

RT-PCR in 1 sample

• B. melitensis detected 
by RT-PCR in 16 
samples

• 177 samples negative



Key Findings: Diagnostic Comparison

ELISA RT-PCR (genus) Number of Samples

+ + 13

+ - 21

- + 4

- - 177
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• PCR-based detection of Brucella in ELISA-negative samples 
highlights sensitivity of PCR as a diagnostic technique 

• Implications of PCR failures in ELISA-positive samples
• Reflects past infection – antibody titers remain elevated for months 

post-infection

• Cross-reactivity with other pathogens (e.g., Yersinia enterocolitica)



Author Conclusions

• The detection of Brucella in milk and milk products, especially 
the highly pathogenic B. melitensis, is a concern for human 
health. 

• PCR is a sensitive tool for the control of brucellosis in raw milk.
• Can be used to detect Brucella spp. shed in milk from apparently 

healthy animals

• May enable better monitoring of Brucella in milk and milk products 
intended for human consumption than serological tests

• Species-specific PCR is a valuable tool in screening programs to 
identify prevalent Brucella species.
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GROUP DISCUSSION

Case Study: Brucellosis



Instructions

• Participants will split into small groups of 6 – 9 people.

• Refer to the Participant Worksheet: Brucellosis Case Study in 
your Participant Packet.
• Structured similarly to the One Health Research Translation Framework

• Includes discussion questions associated with the Framework steps and 
space to record your notes 

• Facilitators will lead the research translation discussion.
• If you have questions about the purpose of a step or the meaning of 

questions in the worksheet, ask your facilitator for clarification.
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Structure of Research Translation Discussion
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• The research translation 
discussion will begin at Step 2 
because we have selected 
publications for evaluation.

• The discussion will focus on 
Steps 2, 3, 4, and 6 of the 
Framework because joint 
input from researchers and 
policymakers is critical for 
those steps.

*

* Steps discussed during case study exercise

**

*



Participation Guidelines for Case Study Exercises

1) Prior to starting this exercise, participants should have read the case 
study publications.

2) Ask the facilitator to clarify questions about the background 
information on research translation, case study publications, and 
activity instructions.

3) During the case study exercises, focus on understanding and 
analyzing the potential applications of the research. When 
critiquing the methodologies or research choices of the authors, 
focus on how those shortcomings may influence research 
translation.

4) Be willing to contribute your ideas and experiences and actively 
engage in group discussions.

5) Interact with one another in a way that encourages open 
communication and exchange of ideas. 
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Reference: Framework for Research Translation
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SUMMARY DISCUSSION

Case Study: Brucellosis



Summary Discussion: Share and Compare Results 

of Small Group Discussions

Questions to consider:

• What potential applications of the research findings in the 
selected publications did your group identify?
• What limitations of the research findings may influence translation?

• What health systems barriers may prevent, limit, or delay translation of 
the research findings?

• What benefits of integrating research and policy perspectives 
did your group identify?
• What challenges and potential solutions for cross-pillar communication 

did your group identify? 

• Did your group identify anything surprising or interesting 
about research translation and One Health? 
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USING THE ONE HEALTH RESEARCH

TRANSLATION FRAMEWORK IN YOUR WORK

Final Activity:



Activity Overview

• Purpose: To explore how you can use the One Health Research 
Translation Framework in your work to:
• Promote research translation to address zoonotic disease challenges as 

part of your professional responsibilities

• Build your professional One Health research translation network 

• In this activity, you will:
• Evaluate your role in research translation at your institution

• Identify research translation opportunities that are relevant to your 
work

• Assess communication pathways in your One Health network that 
could support research translation

• Activity output: preliminary action plan for promoting research 
translation to address One Health challenges in your work

142



Instructions

• Participants will split into small groups of 3-4 people.

• Refer to the Participant Worksheet: Using the One Health 
Research Translation Framework in Your Work in your 
Participant Packet.
• This worksheet provides detailed instructions, questions for 

consideration during the activity, and space to record your notes. 

• Participants will complete the activity within their small 
groups.
• If you have questions about the purpose of a step or the meaning of 

questions in the worksheet, ask a facilitator for clarification.
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Structure of Activity
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Activity Step Format Time (minutes)

Step 1 | Evaluate your role in 
research translation

Individual assessment 5 – 10

Step 2 | Identify opportunities for 
research translation in your work

Individual assessment 5 – 10 

Small group discussion 15 – 20 

Step 3 | Assess communication 
pathways in your One Health 
networks

Individual assessment 5 – 10 

Small group discussion 15 – 20 

Step 4 | Develop preliminary action 
plan for promoting research 
translation in your work

Individual assessment 15 – 20



Step 1
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Activity Step Format Time 
(minutes)

Step 1 | Evaluate your role in 
research translation

Individual assessment 5 – 10

• Write answers to the worksheet questions on pages 54 – 55.
• Think about research translation activities that are or could be part of 

your professional responsibilities. 



Step 2
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Activity Step Format Time 
(minutes)

Step 2 | Identify opportunities for 
research translation in your work

Individual assessment 5 – 10 

Small group discussion 15 – 20 

Individual assessment 
• Write answers to the questions in the left column of the worksheet on 

pages 56-57.
• Answer either the questions for researchers (page 56) or policymakers 

(page 57), depending on your experience, roles, and responsibilities. 

Small group discussion 
• Discuss your answers to the individual assessment with your small group.
• Use the questions in the right column to guide your discussion.
• Write comments from the discussion in the notes section on the right. 



Step 3
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Activity Step Format Time (minutes)

Step 3 | Assess communication 
pathways in your One Health 
networks

Individual assessment 5 – 10 

Small group discussion 15 – 20 

Individual assessment 
• Write answers to the questions in the left column of the worksheet on 

pages 58-59. 
• Answer both sets of questions before small group discussion.

Small group discussion
• Discuss your answers to both sets of individual assessment questions with 

your small group.
• Use the questions in the right column to guide your discussion
• Write comments from the discussion in the notes section on the right. 



Step 4
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Activity Step Format Time 
(minutes)

Step 4 | Develop preliminary action 
plan for promoting research 
translation in your work

Individual 
assessment

15 – 20

• Write answers to the questions on the worksheet on pages 61-62.
• These questions require you to evaluate, synthesize and prioritize ideas 

and discussion from Steps 1 – 3 of this activity. 
• Also draw from your experience in the case study exercises and 

communication pathways mapping activity. 


