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Summary

This paper summanses the views of a European group of scientists involved in
the control of bovine viral diarthoea virus (BVDV), as part of @ European Union
Thematic Network. The group concludes that the technical tools and the
knowledge needed to eradicate BVDV are at hand, as proven by successful
national control schemes in several European countries. A generic madal for
BVDV control is presented, which includes biosecurity, elimination of
parsistantly infected ammals and surveillance as central elements. Thesa
elemants ara termead “systematic’, In contrast 1o control efforts without clear
goals and survedlance to evaluate progress. The network concludes that a
systematic approach is nesded to reach a sustainable reduction in the incidence
and prevatence of BVDY in Europe, The role of vaccines in systematic control
programmes is considered as an additional biosecurity measure, the effect of
which should be evaluated against cost, safety and efficacy.

Itis also concluded that active participation by farmers’ organisations is a strong
facilitator in the process that leads up to the initiation of control, and that public
funding to support the initiation of organised BVD control programmes can be
justified on the basis of expected wider societal benefits, such as animal welfare
and reduction in the use of antibiotics. I applied successfully, the focus on
biesecurity in systematic BVD control programmes would also reduce the risk of
the introduction and spread of other epizootic and zoonotic agents, thereby
improving both cattle health and welfare in general, s well as increasing the
competitiveness of the cattle industry,
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Introduction

Infections with bovine viral diarrhoea virus (BVOV) sre
endemic in mast cattle-producing countiies throughou
the world, causing sigmificant economic losses 1o the cattle
industry (32). Based on antigenic and genetic properties,
two species of the causative virus can be distinguished,
BVDV-1 and BVDV-2. Their prevalences vary across the
world: BVYDV-2 represemts around 50% of the isolates in
North America, whereas BVDV-1 dominates in Europe,
with more than 90% (69, 87)

Mast isolates of both viral species are well adapied 10 cantle
and acute (i.¢, transient) infections with such low-virulent
strains gemerally go unnoticed unless: there are other
complicating  factors. However, BVDV virulence vanes
markedly, and due 10 3 transient Immunosuppression
acute infections are often exacerbated by secondary
infections. This is how BVDV plays its role in other disease
syndromes, including respimtory and éntenic conditions.
The eflect of the virus on the immune system can also lead
to lethal haemaorrhagic dizease (3). Bovine viral diarthoes
virus also interleres extensively with reproductive
functions. Depending on the time of infection, there may
be a significant reduction in conception rates and an
tncreased number of abonions, malformations, stillbirths
o hirths of persistently infected (PI) calves (15,52, 73
The lattér are immunotolerant o the persisting, virus. As
these animals constanily shed virus, they are the key 1o the
spread of BVDV and consequently their detection plays a
pivatal role in any control or eradication programme.
Matiy Planimals die of mucosal disease (MD), but more
often they leave the herd at an carly age due to other
complications. Despite his, a few may survive for many.
years (30, 72)

The repeated cycle of FI animals being bomn, infecting
susceptible animals in early pregnancy, and leaving the
herd for different reasons:(sale or death) is typical for
endemic BVDY infections. In herds of limited size, the
infection {5 often eliminated without imtervention (sell-
clearance’), provided the virus 5 not reintroduced,
However, larger herds may remain infected for long
petiods of time i no measures 10 eradicate the virus ane
taken (45)

Prevalence

A review of prevalence surveys performed in Europe from
the late 1970s and mto the 2 st Century shows that BVDV
ishas been endemic tn all countries where no systematic
control has been initiated {50), Under such conditions,
approximately 50% af all herds have Pl animals, and 0%
of all cattle become exposed during their lifetime. In
endemic areas, a high corelation between BVDV
prevalence and cattle density has been shown {34)
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Even though extensive surveys have been :Irrhdm,u_l
knowledge of the overall BVDV situntion in Europe b5 stil]
mot complete. A few countries Iack reports on prevalence
and representative estimates-of incidence have only been
reported from countries that have systematic control in |
place. Also, the prevalence of different genetic groups has
not been estimated throngh formal surveys thus, the
information available is more of the type presentnor
present. So lar, the presence of BVDV-2 has been reported
from Germany, Belgium, France, the Netherlands, Austria,
Slovakia, Traly and the United Kingdom (UK) (4, 42, 86,
94, 95, 96, 100, 102), but not from Sweden, Norway,
Spain, Slovenia or Denmark (2, 77, 81, 87, 88, 93),

Economic impact

The ovenall importance of a panicular infection depends
on the weight that is put on dilferent aspects of disease
impact, such as producnon/economics, animal welfare or
human safety (101) and how this rnks relative to other
animal health concerns. Untl now, quantitative
nssessments of the impormance of BYDV infections: have
almost entirely telied on economic aspects. It should by
noted that BVDV also has a significant impact on animal
wellare, e.g the stress and pain assocuated with MD. The
wellare implications bave never been quantified in a
SYSEETIIALIC Wily:

Caleulations of the herd level losses due o so-called
‘classical’ outbreaks of BVDV, where moast transient
infections: go unnioticed, and where most losses are
wssociated with reproductive disorders and Pl animals.
have fallen within the range of 21 curos to 133 euros per
cow in the outbreak herd (32). (Estmates in other
cumrencles have been converted to euros; conversion rote as
per February 2006 The major variation in economic
estimates is believed 1o he due 1o biological variation rather
than currency fluctuations.) In comtmsr, lpsses from
outbreaks due 1o BVDV occurring simultaneously with
other infections, of to highly virulent strains causing severe
disease and high mortality (also among transiently infected
animals}, bave been estimated 1o be more than 340 euros
per cow in the outbreak herd (13, 32, 673

At the herd level, mast calculations have been hased on
case histories and therefore they do not reflect

values. Calculations of the so-called ‘outhreak losses’ are
somewhat antificial since ‘an outbreak’ is not very well
defined. The incidence of BVDVirelated clinical
manifestations during such outbreaks will often be higher
than the average losses.

As an alternative 10 calculating losses chserved in real
cases; mathematical modelling has been used 1o estimate
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the mean losses over several years For beef herds, an
estimated mean Joss of 54 euros per cow per annum has
been calculated (24)

Calculations at the national level performed 10 date have
been based on estimated parameters of incidence risks and
probabilities of losses due 1o different types of outcomes of
BVDV infection. Based on estimations from the UK,
Morwsy and Denmark, the national losses at the
population level, under endemic conditions, have been
estimated ta be in the range of 8.5 euros 10 34 euros per
calving (6, 27. 33, 89). The losses due to the occurmence of
a highly wirulent strain in a population have been
estimaied as 48 euros per calving (31). However, the Jatter
should be considered as a theoretical sitwation as no region
has reported that only virulent strains prevail. By nature of
the calculations, the variation in estimates at the national
level is smaller than at the herd level In any case, it is clear
that BVDV infections have a significant impact on the
competitveness of European cattle industries, It should be
noted that many of the economic estimates mentioned
above are based on publications clder than ten years. It s
therefore reasonable 1o assume thas the figures would be
considerably higher today

Control

At present, in most parts ol Europe, BVDV 5 being
controlled mostly on a volunary basis. Vaccines are
mvailable in many countries, bue the take-up rate is very
varied — from below 20% wp to 75% (56), In the UK,
Ireland, the Metherlands and Slovenia, only killed BYDY
vaccines are licensed The Scandinavan countnes and
Austria do not permit the use of BVDV vaccines, instead,
large-scale eradication schemes are in place. The first large-
scale eradicanon schemes were launched in 1993-1994 in
the Shetland lslands, Denmark, Finland, Norway and
Sweden (1, 8, 60, 83, 99). Despite different preconditons
in terms of legal support, and with initial prevalences of
herds with PI animals varying from < 1% in Finland 10
30% in Denmarle, it has taken all countries approximacely
ten years 1o reach their Ainal phases (36, 61, 71, 98),

In Austnia, the regional conrol scheme lounched n 1997,
which was similar in- design to the Scandinavian model,
was extended o the entire country in 2004 (74),

Lagge-scale control eflons have also been implemented in
Britany in France (37), n the Metherands (53), in
Germany (55) and in the Lecco and Como reglons of Taly
(51), Time-limited, projeci-type control efforts have also
been implemented tn the Rome area (18) as well a2 in
Greece (7}, and Galicia in Spain (E. Berriatua, personal
communication],

A European Union network

for bovine viral diarrhoea virus control

To build upon the growing mterst in BVDV control, as
well as the vanous experiences within Europe in this
respect, 0 Themaric Network (TN) on BVDV Control,
funded by the European Union (EU) Commission's th
Framewark Programme (each of the EUS consecutive foar-
vear research programmes are called Framework
Programmes), was formed in December 2002 (www by
control.org), The network has explored a range of aspects
of BVDWV control, with the work being divided inte four
main areas: genome and diagnostics; epidemiology and
nsks; vaccines and vaccmation strategies, and socto-
economic aspects of BVIW conirol. Almost all EL! member
stites participate in the network: only Luxembouwrg and the
member states that joined in 2003 (with the exception of
Slovakia andl Slovenia) are not represented. Norway and
Switzerland also participate in the network's activities,

The objective:of this paper 1= to summarise the conclusions
and recommendations from the TN and i1s activities

Materials and methods

The network has been active for a period of theee years,
concluding s work in the autumn of 2005 The work has
been cartied out within four work packages, covening the
four main areas mentioned above Each work package has
produced a detailed paper where positions on different
aspeets of BYDY control have been expressed as a guidance
for future inftiarives within the EU (30, 36, 73, 78). Also,
for each work package, research needs have been identified
and highlighted

Six larger meetings have been held, of which one was an
international symposium aliracting close to 200 delegates
from Europe as well as Nonh and Seuth America. Papers
from this meeting, which was held in Porugal in 2004,
were peer-reviewed and were published in 2005 in a
special issue of Preventive Veterinary Medicing.

By means of plenary discussions and questionnaires the
neiwork has been able 1o gather data and expen
knewledge on numerous occasions, The information has
partly been used as input into the position papers, but also
for carrying out specific activitles Examples of such
activities include an exploration of the economic and social
pressure 10 contral BVIV within Enrope using an existing
maodel for the estimation of economic losses in dairy cattle,
and a semi-quantitative assessment of regional risk factors
for mimoducing and mainaining BVDV inlection across
Europe In addition to compiling knowledge within the
netwark, a pan-European web survey was carried out with
the objective of exploring attitudes 1owards BVD



















































