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Summary
A web-based Geographic Information System (GIS)
has been recently implemented for the surveillan-
ce of bluetongue a vector-borne animal disease
transmitted by insects of the genus Culicoides
(Diptera, Ceratopogonidae). This surveillance net-
work was part of a one year long cooperation pro-
ject involving several Balkan countries. A disease
transmitted by flying insects, like BT, is a trans-
boundary problem and cannot be prevented
through individual national measures and animal
trade control policy only. Since other vector-borne
diseases are periodically detected in the
Mediterranean Basin (such as West Nile Fever) or
are emerging zoonoses endangering the
Mediterranean area (such as Crimean-Congo
hemorrhagic fever), the Italian Ministry of Foreign
Affairs in collaboration with the Abruzzo Region
decided to fund a further project both to stren-
gthen the BT surveillance network, and to extend
it to these two emerging and zoonotic diseases in
Balkan and Eastern Mediterranean countries. The
web site, with multi-user access, will be easily
accessed by a generic Internet browser. The
system is completely automatic and the user can
enter, retrieve, analyse and exchange data and
new information directly on-line. Furthermore,
authorized customers can access directly the
database and view, on real time, maps and tables
with all the epidemiological details (i.e. outbreaks
distribution). This continuous flow of information
and data into the system, provides a clearer pictu-
re of the epidemiological trend and of the disea-
ses risk factors and a common resource to facili-
tate decision-making and management in disease
control at the international level.
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Introduction
Bluetongue (BT) is an infectious, non-contagious,
arthropod-borne disease transmitted by various
species of biting midges of the genus Culicoides
and affects domestic and wild ruminants. The
causative agent of the disease is a virus of the
genus Orbivirus, family Reoviridae (21). During
the recent severe outbreaks of BT in the
Mediterranean Basin, the BT virus (BTV) spread
beyond its historical limits into the Balkan region.
Bluetongue, is a trans-boundaries disease and
individual national effort are not sufficient for
effective surveillance and control. The primary
impacts of BT is the cessation in livestock trade
which can have severe economic and social conse-
quences (14). Therefore, an integrated suprana-
tional approach is required to analyze both regio-
nal and global distribution of the infection as well
as of the competent vectors. In this context, the
use of Geographic Information Systems (GIS)
enhances data analysis capabilities and facilitates
the understanding of disease dynamics and spre-
ad. To deal with this issue, a collaborative pro-
gramme was developed with the aim to assist all
affected and at-risk Balkan states and adjoining
countries in the management of BT, and to sup-
port the development of individual national sur-
veillance systems (14). 
A BT surveillance network was developed by the
OIE-Collaborating Center for Veterinary Training,
Epidemiology, Food Safety and Animal Welfare,
Istituto Zooprofilattico Sperimentale dell'Abruzzo
e del Molise “G. Caporale”, Italy (OIE CC-
IZSA&M), in the framework of the project
“Cooperation for implementing a surveillance
network for bluetongue in the Balkanic area (East-
BTNet)” in collaboration with the Veterinary
Service and National Veterinary Institutes of:
Albania, Bosnia-Herzegovina, Bulgaria, Croatia,
Cyprus, the Former Yugoslavia Republic of
Macedonia, Kosovo, Malta, Romania, Serbia and
Montenegro, Slovenia and Turkey (14, 54).
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This system is a web-based GIS, a tool for the
rapid collection, analysis, interpretation and dis-
semination of large quantities of data generated
by national/regional bluetongue monitoring pro-
grams. This common resource of information
facilitates decision-making and management in
disease control also at the international level. The
principal objective of the project was to standar-
dise measures for the harmonisation of this regio-
nal surveillance network. Moreover, the system
was designed to give a clear regional picture of
the distribution of BT, also using geographic
information systems (GIS) technologies, and to
provide a common source of data for further ana-
lyses and information exchange (14). Spatial and
alphanumerical data on the disease are organised
in a single relational geographic database. The
system, with multi-user access, is equipped with a
number of applications for the display of dynamic
maps and data via the web (54).
In 2006, the Italian Ministry of Foreign Affairs in
collaboration with the Abruzzo Region approved
and funded a further project both to strengthen
the BT surveillance network and to extend it to
other vector borne diseases such as West Nile
Fever (WNF) and Crimean-Congo hemorrhagic
fever (CCHF), in the same areas. In respect of vec-
tor-borne zoonoses, WNF and CCHF are indeed
emerging diseases in the Balkan and Eastern
European area. 
West Nile virus (WNV) is a Flavivirus closely related
to Japanese encephalitis and St. Louis encephalitis
viruses that is primarily maintained in nature by
transmission cycles between mosquitoes and
birds. Occasionally, WNV infects and causes
disease in other vertebrates, including humans
and horses (9). It was isolated in 1996 in Romania,
with more than 500 human clinical cases and a
case fatality rate approximately 10% (31, 40, 53,
59), in 1997 in Czech Republic with 5 human
cases (29, 30), and in 1998 in Italy where clinical
cases occurred only in horses (1). In the past, evi-
dence of virus presence was notified in Albania in
1958 (4), Greece between 1970 and 1978 (1, 35),
Bulgaria in 1978 (34), Hungary in the 70s (43, 44),
Slovakia during the years 1970-73 (20, 38, 36,
37, 56, 24), Moldavia in the 70s (10, 11, 31)
Ukraine in the 70s (61) and in 1985 (7, 60), Algeria
in 1994 (28, 32, 51), Morocco in 1996 (47) and in
2003 (55), Tunisia in 1997 (28, 32, 51, 47, 58),
and 2003 (62), Israel in 1999 and 2000 (47, 57),
Russia in 1999 (47) and France in 1962 (26, 27),
2000 (46), 2003 (41, 15) and 2004 (39). 
Crimean-Congo hemorrhagic fever (CCHF) is a
tick-borne disease caused by the arbovirus
Crimean-Congo hemorrhagic fever virus (CCHFV),
which is a member of the Nairovirus genus (fami-
ly Bunyaviridae). CCHF is an often fatal viral infec-
tion and it has the most extensive geographic

distribution of the medical important tick-borne
viral diseases. Human beings become infected
through tick bites, by crushing infected ticks, after
contact with a patient with CCHF during the acute
phase of infection, or by contact with blood or tis-
sues from viraemic livestock (18).
Crimean-Congo hemorrhagic fever was first iden-
tified in the Balkans in 1954 (49). Since then,
CCHF has occurred regularly in the Balkan region
(19, 49), with the number of cases related to the
number of ticks infected. By 2000, new outbreaks
had been reported from Albania (48), United
Nations Interim Administration Mission in Kosovo
(UNMIK) with 69 human cases and six of them
were fatal (16, 49), Bulgaria in 2002 with 56 cases
(12 deaths) and in 2003 with 14 cases (2 deaths)
(50). Between 2002 and 2005, 500 cases were
reported to Turkish Ministry of Health and 26 of
these died (3, 19, 33, 18). Nowadays CCHF virus is
endemic in Bulgaria (50), in UNMIK (16, 49) and
Albania (48). 
Vector-borne diseases like BT and WNF cannot be
prevented through animal trade control policy
only because the insect vector is able to cross
national boundaries. For instance, the Adriatic Sea
is a natural barrier that divided Italy from the
Balkan Region but it might not be efficacious to
prevent the possible introduction of vector-borne
diseases. Moreover, WNF and CCHF diseases are
an emergent and serious problem in Public Health
both for their ability to cause large epidemics (like
for example the WNF in USA) and to rapidly spre-
ad following the routes of animal trade (i.e. CCHF).
Consequently, it is of paramount importance to
develop and implement trans-national and har-
monized surveillance systems also for WNF and
CCHF for allowing a continuous exchange of data
produced by the epidemiological surveillance pro-
gram in place in the several countries. This flow of
information into the system will be essential to the
production of diseases risk maps and will guaran-
tee to have a clearer picture of the epidemiologi-
cal trends. 
The steps taken for implementing BT surveillance
network at the Regional level and future plans for
the expansion of the surveillance system at a lar-
ger scale and also for other vector-borne diseases
are discussed.
Materials and methods
The establishment of a regional surveillance net-
work for BT and the preparation of common stan-
dardised procedures at regional level require kno-
wledge of the existing surveillance systems, skills
and training needs, availability of diagnostic
equipments and hardware/software for data
management and epidemiological analysis. This
background information was obtained with visits
in loco and via a questionnaire to gain information
on clinical, entomological and serological surveil-
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lance and on the information system used.
Standardised entomological and serological pro-
cedures were developed. For the former, a refe-
rence geographical unit of 400 kmÇ was used, in
which one blacklight trap for the capture of
Culicoides would be operated weekly. For the lat-
ter, the diagnostic tests and kits to be used were
recommended and different surveillance schemes
suggested. An information system was implemen-
ted to compare and to combine the standardized
entomological and serological data sets. The type
of data needed to update the system was defined.
The system comprises compulsory and optional
fields.
A web-based surveillance network (www.east-
btnet.izs.it) was planned and implemented. The
website is accessed simply via a generic internet
browser and it is divided into different sections, as
follows:
• one section on BT occurrence and BT (serologi-
cal and entomological) data collection, data retrie-
val, and viewing of maps through the GIS applica-
tion; 
• five sections related to store and retrieve docu-
ments on BT technical, scientific, legislative
aspects as well as training;
• one discussion forum section on BT;
• one section on useful links to other web resour-
ces.
The database on serological and entomological
activities is updated by the authorised personnel
of each country; the same web application is used
to input data and the information is displayed
both in tables and in maps.
A series of training workshops on BT (epidemiolo-
gy, serology, virology, biology and identification
of Culicoides, the use of GIS, of automatic weather
station and blacklight trap) were organised for the
veterinary personnel of all countries. Moreover,
the diagnostic equipment to perform entomologi-
cal, virological and serological tests was purcha-
sed by the OIE CC-IZSA&M and delivered to some
countries in accordance with a previous needs
assessment. 

Results
The needs assessment questionnaire revealed the
BT surveillance activities in the twelve countries
were not homogeneous and all countries expres-
sed the need to strengthen their expertise in dif-
ferent aspects of BT. They participated in the
national and international training courses on dia-
gnostic activities (serological, virological and
entomological), epidemiological surveillance, GIS
and on ecological aspects. 
The implemented website (www.east-btnet.izs.it )
is mainly a visualization system for the retrieval of
BT technical, scientific, legislative and epidemio-
logical information (by also querying the databa-

ses using GIS tools). Information is presented in
map, tabular or text formats, depending on the
type of data. Information is shared via dynamic
interactive web pages (dhtml). Moreover, is availa-
ble a discussion forum where ideas, questions and
problems on BT are shared by users via a web-
based message system. 
A web-based GIS network was developed and
implemented to provide veterinary services with
an efficient tool for the management and analysis
of data and the dissemination of information rele-
vant to BT. The interactive thematic maps together
with standard ArcIMS tools (zoom in, zoom out,
pan, buffering) and query functions (hyperlinks,
identifier, query) permits to personalize map
views.
Furthermore, the GIS section is used to collects
epidemiological data on:
• BTV distribution (yearly or other defined time
period - data aggregated by administrative unit/s
detailed data for each geo-referred outbreak);
• serological surveillance activities (monthly or
other defined time period - aggregated by admi-
nistrative unit/s);
• entomological surveillance data (detailed data
for each Culicoides catch).
Real-time dynamic maps can be generated in
response to new data entry on-line. Spatial and
alphanumerical data on the disease were organi-
sed in a single relational geographic database.
The system is equipped with a number of applica-
tions for the display of dynamic maps and data via
the web, with multi-user access for simultaneous
queries from additional users. 
The functions mentioned above are described in
greater details in Dall’Acqua et al (14) and in
Savini et al (54).

Discussion
The development of web-based surveillance net-
work that allows a continuous flow of epidemiolo-
gical information, is yet to be used more widely in
the veterinary field (8, 12, 17, 22, 23, 42), despi-
te its already extensive application in existing
worldwide human health domains (1, 6, 13, 25,
45, 52). 
The Balkan and Eastern Mediterranean countries
through the project “Cooperation for implemen-
ting a surveillance network for bluetongue” (East-
BTNet) have experienced a novel approach in the
surveillance activities of BT; in fact, for the first
time the epidemiological information produced by
the programs in place in each involved country
flew into a single and harmonized trans-national
system.
The system was designed to give a clear Regional
picture of the distribution of BT, and to provide a
common source of data enabling national veteri-
nary authorities to cope with a BT incursion. In
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fact, by regularly testing of large numbers of live-
stock the gathered information is: early detection
of BTV circulation, identification of BTV serotypes
involved, evaluation of the sanitary status of
susceptible animal populations and identification
of seasonally free areas.
The system was also intended to facilitate infor-
mation exchange taking advantage of the geogra-
phic information systems (GIS) technologies.
Indeed, real-time dynamic maps can be generated
via the web in response to shifts in the distribu-
tion of the virus (8). Furthermore, the web-based
instrument developed, not only provides the vete-
rinary services of participating countries with a
useful tool for managing, analysing and sharing
epidemiological data, but also contributes for the
harmonisation of the surveillance plans through
the standardisation of the data collected by the
information systems (14). 
The established bluetongue web-based system
proved to be very successful at international level
and laid the basis for the extension and imple-
mentation of a surveillance network for vector-
borne diseases of veterinary (BT) and public health
concern (WNF and CCHF) across a larger geogra-
phic area (Europe and Mediterranean countries).
Certainly, the system can be easily tailored for
other diseases. This further step will permit to
have a clearer overview and understanding of the
epidemiology of BT, WNF and CCHF at a greater
scale. Moreover, it will allow to continue to build
valuable historical databases for future risk analy-
sis studies also for other emerging diseases (i.e.
African horse sickness, Epizootic Haemorrhagic
disease). 
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