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Achievements and Gaps
in One Health Surveillance

BACKGROUND
One Health - is a collaborative, international, cross-sectoral,
multidisciplinary approach (or concept) to address threats and reduce
risks of detrimental infectious diseases at the animal-human-ecosystem
interface. Surveillance systems are designed to reduce disease burden
and poverty at the animal/human/ecosystem interface. Encouraging
communication among users of those systems is vital, so that they
see the impact, knowledge, power and benefits that the analysis of
surveillance data can provide.
Defining and adopting compelling incentives and understanding
disincentives should be integral to participation at every level of the
surveillance systems. Surveillance is a key way of making use of the
“One Health” (OH) concept to provide more efficient and effective
health outcomes for human and animal populations.
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Understand what is meant by One Health surveillance, and
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assist in prevention and rapid response
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Understand benefits from conducting joint surveillance and sharing
surveillance data or information, and review diseases/situations
where such surveillance could be maximally beneficial to human
and animal populations
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Highlight existing reporting and notification systems at global level
(WHO-IHR, OIE-WAHIS/WAHID, INFOSAN) for countries, encourage

transparency and notification of outbreaks and emerging events
and Global Surveillance and Early Warning initiatives such as the
Joint FAO/OIE/WHO Global Early Warning System (GLEWS).
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Learn from success histories of OH surveillance at the animal/
human/ecosystem interface

•

Identify gaps or challenges in implementing OH surveillance
programs (at national regional and global levels)
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Surveillance of the viral hemorrhagic fevers in

the Democratic Republic of Congo
Justin Masumu, Researcher, Southern African Centre for Infectious
Disease Surveillance (SACIDS), Democratic Republic of the Congo
Innovation to fill the gaps in disease surveillance:
Participatory surveillance, applied technologies for better
understanding and reporting
Julio Pinto, Veterinary Epidemiologist / Animal Production and
Health Division, FAO, Italy
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Peter has a special interest in the use of strategic foresight within
government with a particular focus on the investigation of the
underlying drivers of disease emergence. Peter graduated from the
University of Queensland in 1982 and worked for seventeen years for
the Queensland Department of Primary Industries (QDPI) as a field
veterinarian and policy officer. In 1992-3, he completed a Masters
of Preventive Veterinary Medicine ( MPVM) at the University of
California, Davis and was subsequently the project leader for animal
health surveillance in Queensland. Peter’s involvement in the first two
detections of Hendra virus in Queensland in 1994 and 1995 and the
first human case of Australian bat lyssavirus in 1996 stimulated his
initial curiosity in emerging infectious diseases. In 1997, Peter worked
in a policy role in Brisbane where he was instrumental in introducing a
formal risk management approach to animal and plant health activities
within QDPI and developed a particular interest in risk perception and
risk communication. It was this interest coupled with strategic planning
activities that encouraged him to undertake a Masters of Science in
Strategic Foresight at Swinburne University of Technology, Melbourne,
which he completed in 2005.
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The application of foresight perspectives to veterinary epidemiology and
more particularly to emerging infectious diseases, led Peter to adopt
and promote more cross-sectoral and interdisciplinary approaches.
Accordingly, he is a strong supporter of the One Health movement
and EcoHealth approaches. Peter is the Director of Emergency Animal
Disease Preparedness s in the Animal Health Policy Branch within the
Department of Agriculture, Fisheries and Forestry (DAFF) where he
has introduced strategic foresight approaches and thinking to his work
colleagues. Peter is a member of the Epidemiology Chapter of the
Australian College of Veterinary Scientists as well as being a member of
the broader EcoHealth and foresight communities in Australia.

Professor Gonzalez has a Master degree in Microbiology from San
Marcos and a PhD in Veterinary Epidemiology and Economics from the
University of Reading. He used to be the Dean of the Veterinary School
and now is the head of the Veterinary Epidemiology and Economics
office.
Most of his research has been devoted to Taenia solium, specifically in
diagnosis, treatment, prevention and control. He was part of the board
of the Cysticercosis Working Group in Peru, responsible of eliminating
T. solium in an area with 100,000 inhabitants.
Currently heis working in the transmission dynamics of zoonotic cestodes
and the role of invertebrates in egg dispersion and endemic stability for
T. solium and other zoonotic cestodes. Likewise he is investigating the
possibility of using a set of drugs and interventions for the prevention,
control and elimination of multiple diseases in a given area. Armando
Gonzalez has an Associate appointment at Bloomberg School of Public
health (Johns Hopkins University) and is the current president of the
Peruvian Academy of Veterinary Sciences and a correspondent member
of the Spanish Royal Academy of Veterinary Sciences. He has over 150
indexed papers in scientific journals in Disease control and surveillance,
T. solium, Echinococcus, Avian Influenza virus and Parasites of camelids.
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I graduated at the faculty of Veterinary Medicine, University of
Lubumbashi/DRC. I hold an MSc degree from the Institute of Tropical
Medicine of Antwerp/Belgium and a PhD degree from the University
of Ghent/Belgium. After my PhD program, I got a first postdoc position
at the University of Pretoria in South Africa, at the faculty of Veterinary
Science (Department of Veterinary Tropical Diseases). During this
postdoc I conducted several projects involving a number of MSc et
PhD students on the epidemiology of animal trypanosomiasis. Current
I’m on my second postdoc position at SACIDS (Southern African Center
for Infectious Disease Surveillance) where I’m involved in several
research projects particularly emerging infectious diseases with focus
on Ebola and Marburg diseases. I’m involved in the supervision/cosupervision of several PhD and Msc students in various projects under
these themes. My current research interest is the understanding of the
epidemiology and ecology of emerging (e.i. Ebola and Marburg) and
re-emerging (Trypanosomiasis, Malaria and Tuberculosis) infectious
diseases, and the design of adequate prevention and disease response
strategies. I have a sound expertise on the use of molecular approaches
to control complex diseases. I have been awarded a price as a winner
of the Competition 2007, Section of Natural and Medical Sciences,
Royal Academy for Overseas Sciences (RAOS), Bruxelles/Belgium for
my studies on ‘‘Molecular epidemiology and integrated control of
bovine trypanosomiasis in sub-Saharan Africa’’. I also won several
grants among which the recent one from AUF (Alliance Universitaire
francophone) for a new approach developed to analyze complex
infectious diseases and where several students (PhD and MSc) are
involved. The project is named ‘‘AIAPIC’’ (Approche intégrée d’analyse
des pathologies infectieuses complexes = Intergrated approach for the
analysis of complex infectious pathologies: IAACIP). Research remains
my passion and my main activity although I also lecture undergraduate
and postgraduate students particularly at the “Université Pédagogique
Nationale” in DRC. Most of my research activities are conducted
in collaboration with local and overseas academic and research
institutions (UNIKIN, UPN, INRB, LABOVET, NICD/NHLS). My research
field (DRC) engorges quite a lot of research opportunities as located in
the Congo basin. Collaborating with other researchers across the world
keeps my main research door widely open.

Julio Pinto (DVM, PhD) joined the EMPRES group of the Animal Health
Service in May 2006. Having graduated in Veterinary Science in the
University of Chile in 1994, he completed his PhD studies in Veterinary
Epidemiology and Economics at the University of Reading, United
Kingdom, in 2000 completing his thesis on “Hazard analysis of classical
swine fever (CSF) reintroduction in Chile”. Dr Pinto joined the World
Organisation for Animal Health (OIE) in Paris where he worked as
deputy head of the animal health information department between
February 2003 and May 2006.
Dr Pinto is currently member of the EMPRES/GLEWS task force (joint
FAO/OIE/WHO Global Early Warning System), being responsible for
epidemiological projects on animal disease surveillance and risk
assessment and technical leader of the FAO global animal health
information system for transboundary animal diseases (EMPRES-i).
He is providing technical assistance to countries or regions through:
the design and implementation of disease prevention and control
programmes and projects; joint research on co-ordination of activities
with other organisations or national governments by participating
in task forces, field investigations, project formulation and appraisal
teams, evaluation and monitoring exercises, and providing regular
technical backstopping to veterinary services worldwide.
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Daniela von Blumröder is a veterinarian with a PhD in Veterinary
Physiology from the University of Berlin. She conducted research within
the Working Group “Prenatal Development” including a study stay at
the University of North Texas.
Since 2004, she has been working for the German Veterinary Services
at federal level at the Ministry of Food, Agriculture and Consumer
Protection. She is mainly in charge of animal health issues dealing with
exports. Since 2010, she has been responsible for International Animal
Health Policy, especially for One Health. She represented Germany in
European and international fora.
From 2002-2004, she worked as a scientist at the Friedrich-LoefflerInstitut, Federal Research Institute for Animal Health. She conducted
research on the epidemiology of Neosporosis within a project funded
by the European Union and published several papers.
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Innovation to fill the gaps
in disease surveillance:
Participatory Surveillance, Applied Technologies
for Better Understanding and Reporting

Julio Pinto / Juan Lubroth (FAO)

T

raditional surveillance tools for collecting
information about animal health at national,
regional and global levels have made
significant contributions to the timely reporting
of animal disease events, and to analyze animal
disease drivers and patterns of transmission
and spread. However, ongoing challenges relate
to the sensitivity of surveillance systems for
capturing information about new pathogens or
old pathogen emergence, spread and persistence.
The proliferation in recent years of official and
non-official systems, such as ProMED, Health map
and the Global Public Health Intelligence Network
(GPHIN) and the use of new technologies, data
requirements and standards. Overlaps between
national, regional and global information systems
are evident in some regions and most data
relating to animal disease outbreaks are entered
and processed at national, regional and global
levels with serious delays and lack of appropriate
analysis. The development and the growing use
of new technologies for data collection or disease
reporting is filling an important gap for reporting
and respond effectively to diseases risks.

particularly Highly Pathogenic Avian Influenza
(HPAI) surveillance in 260 out of 487 subdistricts
as part of an USAID funded FAO project. A total of
780 Community Animal Health Workers (CAHW),
88 Additional Veterinary Surgeons (AVS) and 260
Upazilla Livestock Officers (ULOs) are using the
Short Message Service (SMS) for sending and
receiving SMS messages between computers
and mobile phone to collect data and report on
disease and death in poultry. The results of the
use of this SMS technology indicate that since
October 2008, almost 80% of all HPAI outbreaks
have been detected and reported through this
active surveillance programme. At the end of the
working day, each CAHW sends a SMS message
with the total number of all investigated poultry
(chickens, ducks and other birds) and their health
status. This data is used to; a) monitor trends in
disease and mortality in poultry, and b) monitor
who is working that day. The system automatically
contacts the ULO who initiates an investigation
by sending an AVS to conduct visits to outbreaks
and collect samples that require further diagnostic
tests. Initially a Gateway server receiving these
messages was located at the Department of
FAO is supporting Bangladesh to conduct syndromic Livestock Services in the capital, Dhaka. The SMS
surveillance for poultry diseases and to detect Gateway is internet based. On average 20,000

messages are received every month. Specialized
staff monitor the change in mortality and morbidity
rates and perform spatial and temporal analysis
against concurrent HPAI outbreaks and monitor
the number of suspect cases and the results of
the ULOs and AVS investigations. The result of
the analysis is submitted to the Chief Veterinary
Officer. This real-time reporting using SMS has been
contributing to effective HPAI outbreak response
and control. Information is shared in near real time
with human health services.
In Egypt, as part of its effort to strengthen the
national capacity for H5N1 surveillance in Egypt,
FAO, in close collaboration with ILRI started a
participatory disease surveillance (PDS) program
in 2008. The program was modified to widen its
scope to include HPAI outbreak investigation and
communication functions. Currently some 108
veterinarians operate as CAHO practitioners in
15 governorates. Since its inception, the CAHO
program was proved to be a robust surveillance
wing for the veterinary services in Egypt (GOVS).
It has contributed a significant proportion of the
reported HPAI cases. As of 2010, the program is fully
integrated into the national veterinary services and
shares findings with the other Ministries. In 20112012, when the overall surveillance system was
slowed down due to the socio-political situation
(‘Arab Spring’), the CAHO program proved to be
an important tool contributing to over 50% of the
reported HPAI outbreaks cases. In recent months
of 2012, CAHO practitioners were mobilized to
assist in the containment of the FMD epidemics
in Egypt due to a new SAT2 strain. GOVS has
expressed its desire to replicate the CAHO program
for the control of other high impact diseases in the
country. FAO , ILRI and GOVS published ‘A manual

for practitioners in community - based animal
health outreach (CAHO) for highly pathogenic
avian influenza and is available both in English
and Arabic (http://www.fao.org/docrep/014/
i1799e/i1799e00.pdf).
In Indonesia, teams trained PDSR method use
a two-step process to diagnose HPAI. PDSR
teams randomly selected an area of household
chickens for investigation each working day,
and perform investigations in response to
notifications by farmers of chicken deaths.
Clinical and epidemiologic information are
gathered from poultry farmers by the team
using semi-structured interviews in order to
determine whether a disease situation fits the
clinical case definition (CD) for sudden death
in chickens. When surveillance team identify a
household flock with a positive CD, results from
a rapid antigen detection test for Type A avian
influenza (Anigen® AIV Ag Test, Animal Genetics
Inc., Kyonggi-do, Korea) on oropharyngeal
or cloacal swabs taken from sick or recently
dead chickens are used for confirmation. The
advantage of this methodology is rapid field
diagnosis to enable timely outbreak response.
If positive diagnostic following a positive CD,
then the village is declared as “HPAI infected”
and outbreak control activities are immediately
initiated. Outbreak control activities include
focus culling of the infected household flock
with safe disposal of dead and culled carcasses,
containment of surrounding flocks and
movement restrictions for 14 days, cleaning
and disinfection of affected premises, and
communication and awareness-raising activities
with the affected community. All control activities
are conducted voluntarily upon agreement

of the village leaders and affected households.
Following detection of a village HPAI outbreak,
PDSR teams also immediately contact their local
government human health counterpart, known
as a District Surveillance Officer, responsible for
conducting an investigation in the infected village
to identify humans with influenza-like illness who
should be examined, tested, and treated.
In 2006 FAO introduced the Digital Pen Technology
(DPT) into southern Africa as an innovative
way of collecting and sending animal disease
surveillance data from remote areas in the field
to the Central Epidemiology Units for analysis
and decision making. The DPT is essentially a
forms processing technology that allows for
rapid collection, transmission and processing of
data. Information is written, using a digital pen,
on a custom made form and transmitted from
the pen, via Bluetooth technology, to a central
database over the internet. The DPT therefore
essentially employs four primary components: (1)
A paper form (disease surveillance form) which
has been programmed with a special dot pattern
to capture instructions in prescribed areas; (2) A
digital pen, which captures hand written strokes
on the paper form through a micro-camera and
stores the information on a 1.3 MB memory stick;
(3) A mobile phone with Bluetooth technology
and an installed router application that allows for
transmission of data via GPRS/EDGE/3G to a server
and (4) A server which hosts the database and is
equipped with hand recognition and interpretation
software. Users are able to interact with the data at
different user-levels (password protected) through
a web application, ensuring secure access to data
from anywhere in the world. The DPT has since
been deployed in remote veterinary districts of

Angola, Malawi, Mozambique, Tanzania and
Zambia. Through use of this technology, the
overall rate of reporting has greatly improved
and animal disease surveillance data is now
able to reach decision makers based at central
epidemiology units within minutes of diseases
being reported to field veterinarians. Data
quality check mechanisms (editing, validation
and confirmation) inbuilt into the system have
allowed supervising officers to monitor field
activities with subsequent production of good
quality disease data. An important advantage
of this technology is the low technical training
required as it is based on the conventional pen
to paper reporting, with the added advantage
in data transmission. The export functionality,
inbuilt into the system, allows for ease of data
sharing with other information management
systems.
In response to the challenges that face animal
health services in providing timely field
surveillance and reporting, FAO has been
exploring ways of using the expanding array of
personal electronic devices to report data from
animal disease events in the field. Smartphones
have been used for FAO users and partners
to report confidential and non confidential
information from to a database server, and FAO
has been examining the possibilities of using
this technology to report emergency disease
information to the FAO Global Animal Disease
Information System (EMPRES-i). As part of these
efforts, an application (app) called the EMPRES-i
Event Mobile Application (EMA) has been
developed to enable smart phones to deliver
disease information directly to the EMPRES-i
database. The rationale for EMA is that in some

developing countries access to the Internet can be difficult, especially away from main population
centers, while telephone networks have good signal coverage over wider areas, so rapid connection
is possible while in the field. EMPRES-i EMA has been designed to facilitate FAO officers and
partners in providing disease information from the field. The application allows the user to enter key
epidemiological data directly from the field, or to save the data on the device for transmission later.
All the data entered are automatically geo-referenced, so key field data are captured in EMPRES-i
when uploaded. Once a report is submitted to the EMPRES-i database using EMPRES-i EMA, data
are verified and validated, and the submitter can be contacted if necessary. Validated information
is either published on the EMPRES-i public Web site or kept in the EMPRES-i internal database as
confidential or sensitive, as appropriate.
EMPRES-i EMA allows direct access to the database through a “near me” mapping function, which
provides users with a map based on geo-referenced data on nearby outbreaks that are recorded
in the EMPRES-i database. EMPRES-i EMA is currently available for Blackberry™ devices and smart
phones using Android™ technology. The ‘app’ will allow users to contribute to FAO’s early warning
activities and forecasting (which can feed into FAO/OIE/WHO GLEWS platform). FAO plans to develop
guidelines and undertake field trials through FAO projects, to validate the approach and improve
functionalities to meet beneficiary needs. EMPRES-i is available at http://empres-i.fao.org
Disease reporting systems suffer from a level of underreporting which affect appropriate data
analysis, monitoring and the understanding of disease emergence or spread. New technologies
can speed up disease reporting, effective disease response and risk management. The use of new
technologies improve the capacity of surveillance systems to process high quantity of information
and data and flow of communication when diseases or syndromes are reported from local to central
servicers. These technologies are used to enhance traditional passive and active surveillance systems
based on the priorities and objectives of disease control programs. The main challenge with disease
surveillance systems and reporting systems remain to ensure that cases of animal disease are timely
communicated from farmers, local veterinarians to central veterinary services, with the farmer and
field services often representing weak points in this communication chain. Cost effectiveness of
surveillance systems and acceptance of stakeholders need to be assessed regularly to compare and
justify the introduction of new technologies for disease surveillance and reporting.
(a) SMS in Bangladesh (Loth L2, Mahabub AM3, Hannan ASMA3, Kalam MA3, Yamage M3)
(b) Community Participatory networks in Indonesia and Egypt (McGrane J5, E Brum5, Lubis AS5, Azhar M5, Jobre Y6, Ihab E6, Hendrickx S7)
(c) Hand held applications (Pinto J1, Mokopasetso M8, Larfaoui F1, De Maio E1)
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Food and Agriculture Organization of the United Nations, Avian Influenza Unit, Department of Livestock Services,
Krishi Khamar Sarak, Farmgate, Dhaka, Bangladesh
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Food and Agriculture Organization of the United Nations, Emergency Centre for Transboundary Animal Diseases, Jakarta, Indonesia
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Food and Agriculture Organization of the United Nations, Emergency Centre for Transboundary Animal Diseases, Cairo, Egypt
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International Livestock Research Institute, Nairobi, Kenya
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Food and Agriculture Organization of the United Nations, Emergency Centre for Transboundary Animal Diseases, Gaborone, Botswana

Surveillance of the viral
hemorrhagic fevers
in the Democratic Republic of Congo

Justin Masumu et al.

Background
Filovirus hemorrhagic fevers (FHF) comprise two related diseases, Ebola (EHF) and Marburg (MHF)
hemorrhagic fevers. The first occurrence of MHF was in 1967 simultaneously in Marburg and Serbia.
Ebola appeared for the first time in Sudan and DRC (former Zaire) in 1976. Natural occurrence of
these diseases is restricted to Africa mainly the Congo and Nile basins. The Democratic Republic of
Congo is one of the countries with a high number of FHF occurrences. In 2012, the DRC experienced
its sixth known filovirus outbreak in Oriental province, in Isiro. This was the fifth time Ebola virus
appeared in DRC after Yambuku (1976), Tandala (1979), Kikwit (1995) and Mweka (2007-2009). These
four outbreaks were caused by the Zaire Ebola strain while the Isiro outbreak was caused by Ebola
Bundibudyio strain. The single MHF outbreak so far observed occurred between 1998 and 2000 in the
same province. Although EHF and MHF are two different diseases, they share the same prevention
and control strategies. In DRC, FHF are controlled by the Ministry of Health through the 4th direction.
Within this direction a program has been established to control Monkey Pox and viral hemorrhagic
fevers including FHF. This program is well established at different levels of the health system across
the country and is highly experienced in the control of FHF. An evaluation of strategies developed to
prevent and control these disease revealed that appreciate progress have been achieved. However
the system needs more improvements in order to achieve a good level of disease prevention and
early outbreak detection.

Cysticercosis
Working Group in Peru
Armando Gonzalez

T

he Cysticercosis Working Group in Peru (CWPG) is an international multi-institution organization
devoted to study and control Taenia solium. CWGP leadership comprised Robert Gilman from
Johns Hopkins University, Armando Gonzalez from San Marcos University, Hugo Garcia from
Universidad PeruanaCayetano Heredia and Victor Tsang from Georgia State University. The CWGP
produces, collect and collates data from a wide range of government and nongovernment programs
to provide an overview of human and animal health, disease surveillance and disease control. The
CWGP successfully eliminated T. solium from an area with 100,000 inhabitants.
Information Sources:
1. Peruvian Ministry of Health, that centralizes data from the primary health centers to the main
specialized hospitals at regional and national levels
• Neurocisticercosis cases
• Taeniasis diagnosis
2. Peruvian Agriculture Ministry and Peruvian Veterinary Services (SENASA) centralizes the
information on animal health at the regional and national levels
• Animal diseases
• Livestock numbers and slaughter statistics by production type
• Abattoir statistics
• Key animal contacts, producer organization, researchers, consumer associations
3. Disease surveillance programs
4. Universities, research results, undergraduate and postgraduate thesis, national and regional
meetings
Potential solutions include evaluation of single drugs for the treatment of human and porcine
cysticercosis, hydatid disease, liver fluke, filarial parasites, gastrointestinal nematodes. Likewise, the
use of invertebrates to ascertain environmental contamination with parasites eggs is currently being
evaluated.

