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BVZS POSITION STATEMENT ON THE NECESSITY OF WILDLIFE INTERVENTIONS
FOR THE CONTROL OF BOVINE TUBERCULOSIS (M. BOVIS INFECTION) IN
CATTLE IN THE UNITED KINGDOM

Position Statement

1. BVZS believes that there is a need to control Mycobacterium bovis tuberculosis (bTB) in
cattle and other domestic species in the UK for economic and animal welfare reasons.

2. BVZS considers that wildlife is involved in the epidemiology of bTB and that this should be
considered as part of control measures for the disease in areas when bTB is prevalent in both
cattle and wildlife. BVZS considers that the ongoing spread of bTB cannot be fully explained
and further research into the epidemiology of the disease is required.

3. BVZS considers that badgers are currently the only important wildlife species of concern in
the epidemiology of bTB in the UK and Ireland. Other species, in particular deer and wild boar,
must however be continually monitored.

4. BVZS believes that it is necessary to consider the disease in badgers as part of the cattle
disease management strategy in the UK where the disease is shown to be prevalent in both
cattle and badgers in a given area.

5. BVZS believes that:

e control of bTB in cattle must continue to focus on cattle testing and movement
controls, as well as improved and enforced on-farm biosecurity, to reduce disease
transmission between cattle and badgers (in both directions);

e all methods of badger control should follow the Principles for ethical control of wildlife
(Dubois et al., 2017);

e badger culling should therefore only be considered where human activities have been
modified (i.e. where biosecurity has been put in place), where there is confirmation of
persistent bTB prevalence in the local badger population (e.g. via RTA survey,) and all
other control methods have already been carried out;

e all culling must be humane, adhere to the welfare and biosecurity guidance set by
Natural England and demonstrate an evidence-based significant and sustained (year
on year) impact on bTB reduction in cattle;

BVZS supports:

e the development of an appropriate BCG vaccination for cattle,
e the development of an oral badger BCG vaccination,
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e improved in-vivo tests for both badgers and cattle,

e afield trial of immune-contraception for population control of badgers,

e sustained investment in transparent, publicly-available, peer-reviewed, independent
scientific research into bTB, its epidemiology and its control.

Supporting Evidence

Introduction

Mycobacterium bovis (M. bovis) is part of the Mycobacterium tuberculosis complex and can
cause the disease bovine tuberculosis (bTB). This is a disease primarily of cattle, paralleling
the distribution of livestock in the world, but affects a range of species including man. The UK
geographical distribution of bTB is concentrated in the south west of England, Wales and
Northern Ireland. At the time of writing, Scotland has Officially tuberculosis Free (OTF) status.

From the mid-1960s onwards, UK bTB infection in cattle was relatively low and static, but
there has been an increasing incidence since 2001. Causes of this increase are likely to be
multifactorial, and possible factors that have been suggested include; reduced cattle testing
frequency, interruption of testing during the 2001 Foot and mouth disease (FMD) outbreak,
changes in cattle farming practices affecting cattle, and changes in farming practices affecting
badger populations. Although there was a spike in incidence in cattle following the FMD
outbreak, evidence suggests that contributing cases have largely been tracked and removed.
There is additional evidence that the distribution of bTB in cattle has spread into the more
northern areas of England.

Given the complex social and political situation over the issue of bTb and wildlife
interventions, BVZS have developed a decision-making framework to ensure transparency in
the organisation’s viewpoints, and to ensure that the correct questions are being answered
in an evidence-based manner. We focus on the five questions below, based on our
framework, illustrated in Appendix 1.

1. Is there a need to control Mycobacterium bovis tuberculosis (bTB) in cattle in the UK?
la Yes:
e DbTB is an OIE risk 3 (risk scale 1-4) pathogen for public health and therefore methods
to control zoonotic risks must be in place;
e DbTBis difficult to diagnose and treat (where treatment is applicable) and antimicrobial
resistance exists, thus prevention is preferable to dealing with active infection;
e bTB in cattle affects cattle trade including exports and is of economic significance;
e bTB can affect cattle welfare due to the disease itself and amended management
practices secondary to movement restrictions put on cattle farmers;
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e Aswellas economic impacts, bTB can have detrimental mental health effects on cattle
farmers who are subject to repeated movement restrictions;

e DbTB affects the welfare of badgers directly through the pathology of the disease (e.g.
Jenkins et al., 2008) leading to mortality in some cases (Wilkinson et al., 2000) and
indirectly through control measures (see 5bi);

e DbTB can infect other species including domestic livestock (camelids, deer, wild boar
(Sus scrofa), sheep), zoo animals, other wildlife (see 3b below), pet dogs and cats
(Shrikrishna et al., 2009; Broughan et al., 2013; Gunn-Moore et al., 2013; Roberts et
al., 2014) and hunting hounds (Jahns et al., 2011; O’ Halloran et al., 2018).

1b No:

e The zoonotic risk to humans can be largely overcome through pasteurisation of milk
and abattoir controls;

e The incidence of M. bovis related TB in people in the UK is very low (1.0% of TB cases
in England in 2016; PHE, 2017), with most of these arising from infection outside of
the UK or being reactivation of latent infections acquired before compulsory
pasteurisation of milk. There has been no significant increase in incidence of M. bovis
TB in people in the UK despite increase in cattle infections (PHE, 2017);

e The biggest current impacts on cattle trade and economic costs, relate to the control
measures used, including testing and compensation, rather than the disease itself;

e Impacts on cattle welfare directly due to the disease are minimal, and insignificant
compared to other cattle diseases, as reactors are removed early so clinical disease
should rarely occur. Management impacts on cattle welfare can be significant if
planning for outbreaks in known bTB areas (e.g. the south west of England) is not in
place;

e Badgers survive with the disease for many years without showing significant clinical
signs. RTA remains the biggest cause of death in badgers (estimates of 50,000/year)
and results in significant injury (Mullineaux and Kidner, 2011);

e Cases of bTB in other domestic species in the UK are very low and currently of limited
significance.

BVZS Position Summary: BVZS believes that there is a need to control Mycobacterium bovis
tuberculosis (bTB) in cattle and other domestic species in the UK for economic and animal
welfare reasons.
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2. Can wildlife be involved in the epidemiology of bTB and does the disease in wildlife
need to be controlled?

2a Yes:

e M. bovis infection has been shown to ‘spill-over’ into wildlife species (see 3 for UK
species). Some of these species (‘maintenance hosts’) have been shown to be able to
maintain the infection independently within that species;

e Notable maintenance hosts internationally include; Badgers (Meles meles) in Great
Britain and lIreland, Australian brushtail possum (Trichosurus vulpecula) in New
Zealand, white-tailed deer (Odocoileus virginianus) in the Michigan area of the USA,
wild boar (Sus scrofa) in some Mediterranean countries, wood-bison (Bison bison
athabascae) and wapiti elk (Cervus elaphus manitobensis) in Canada;

e Anydiseased individuals, of whatever species, have the potential to transmit infection
to livestock dependent upon epidemiological factors;

e The weakness of tools to control the disease in cattle and influence extenuating
epidemiological factors determines the need to control the disease in wildlife; social
and economic factors often influence this decision making;

e Where disease prevalence has been shown to be high in both cattle and wildlife it is
necessary to have some form of control in both species.

2b No:

e Most countries that have OTF status, including Scotland, do not have any wildlife
control measures. The disease status is being achieved and maintained through cattle
controls only;

e In countries that have had wildlife controls, these have generally been of limited
significance compared to the intensive cattle controls adopted to achieve OTF status.
For example, in Australia small numbers of feral cattle together with feral Asian water
buffalo (Bubalus bubalis) were culled in the northern territories but no indigenous
wildlife was removed, nor was any culling of indigenous wildlife of any sort required
in the major cattle producing areas (More et al., 2015);

e Routine testing of cattle, combined with pre and post movement testing and
enhanced biosecurity measures, should limit the introduction of bTB into a clean herd,
and subsequently into wildlife in new areas;

e To achieve OTF status, skin test (SICCT) on herds, together with abattoir surveillance,
with removal of the entire herd when positives are detected, have been used
successfully in other countries such as Australia (More et al., 2015);

e Inthe UK the SICCT is used to detect and remove individual animals. The SICCT is only
around 80% sensitive (De la Rua-Domenech, 2006) and can be further reduced by
concurrent infections such as paratuberculosis (or vaccination for paratuberculosis
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(Coad et al., 2013)) or fasciolosis (Claridge et al., 2012). Parallel tests are essential to
interpret ante-mortem TB test results on an individual animal basis;

e Interferon gamma tests are more sensitive but less specific. The chosen cut-off points
for such tests need to be appropriate, consistent and well communicated;

e New tests such as bacteriophage assays (phage-PCR) (Swift et al., 2016) may assist in
earlier detection of infected animals;

e BCG vaccination could be used as an additional tool in cattle, by reducing the severity
and progression of bTB lesions and consequently the degree of spread of infection.
The vaccine has been used to positive effect in some less developed countries (e.g.
Mexico) where test and slaughter policies are not affordable or socially acceptable.
BCG in cattle may also be used strategically in countries where there is a significant
wildlife reservoir of disease (Buddle, 2018). Vaccine trials in the UK have been slow to
take place, as there are issues relating to testing (a DIVA test) and exports to
overcome.

e Despite research, it is still not clear what drives the ongoing spread of bovine bTB
especially in the Edge Area (Godfray, 2018). Epidemiological analysis, informed by
genetic analysis of M. bovis samples from infected cattle and from infected badgers
(for example via RTA survey), is required.

BVZS Position Summary: BVZS considers that wildlife is involved in the epidemiology of bTB
and that this should be considered as part of control measures for the disease in areas when
bTB is prevalent in both cattle and wildlife. BVZS considers that the ongoing spread of bTB
cannot be fully explained and further research into the epidemiology of the disease is required.

3. Which species of wildlife need to be considered in the UK; deer, badger, foxes, others?
3a. Badgers

e Badgers were first implicated in the transmission of M. bovis infection to cattle in 1971
(Muirhead et al., 1974);

e Badgers are able to act as maintenance hosts of M. bovis infection: badgers survive
for several years after infection (Clifton-Hadley et al. 1995), infected females can
reproduce (Delahay et al., 2000) and recrudescence may follow stressful events
(Gallagher et al., 1998). Shedding of M. bovis in badgers occurs via several routes and
may be intermittent (Clifton-Hadley et al., 1993; Clifton- Hadley et al., 1995). The
social behaviour of badgers facilitates spread of infection through use of communal
setts (Clifton-Hadley et al., 2001), and latrines (Delahay et al., 2007b), and by bite
wounds (Gallagher et al., 1976; Gallagher and Nelson, 1979; Clifton-Hadley et al. 1993;
Delahay et al., 2006; Jenkins et al., 2008);
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e Shared cattle resources (pasture, feed and buildings) may assist transmission (see 5a
below);

e There is limited scientific evidence for the direct spread M. bovis from badgers to
cattle (Godfray et al., 2013);

e Spoligotyping and whole genome sequencing suggest that the infection moves
between the two species but cannot determine the main direction of transmission
(Biek et al., 2012; Goodchild et al., 2012; Bhuachalla et al., 2015; Sandoval Barron et
al., 2018);

e Although badgers and cattle share pasture, direct contact between the species is very
infrequent (Woodroffe et al., 2016).

3b. Other mammals (including foxes, deer, small mammals)

e In the UK M. bovis infection has been identified in deer (Cervus sp., Capreolus sp.,
Dama sp.), red fox (Vulpes vulpes), mink (Mustela vison), feral ferret (Mustela furo),
mole (Talpa europaea), brown rat (Rattus norvegicus) and feral cat (Felis catus)
(Delahay et al., 2001; Delahay et al., 2002) and more recently in stoat (Mustela
erminea), polecat (Mustela putorius), common shrew (Sorex araneus), yellow- necked
mouse (Apodemus flavicollis), wood mouse (Apodemus sylvaticus), field vole
(Microtus agrestis) and grey squirrel (Sciurus carolinensis) (Delahay et al., 2007a).
Infection has also been identified in wild boar (Sus scrofa);

e However, shedding from these species is far less certain;

e The badger is currently the only species considered to be a maintenance host and a
significant reservoir of bTB in the UK and Ireland (see also 2).

BVZS Position Summary: BVZS considers that badgers are currently the only important
wildlife species of concern in the epidemiology of bTB in the UK and Ireland. Other species,
in particular deer and wild boar, must however be continually monitored.

4. Do we need to consider the disease in badgers as part of the cattle disease management
strategy in the UK?
4a Yes at least in some areas:

e Inareas such as the south west of England where bTB incidence in cattle is very high,
cattle measures alone may not be adequate to control the disease in cattle because
farms have the constant threat of being re-infected;

e In these areas bTB has become endemic in badger populations too and there is
evidence that movement of the disease between cattle and badgers (in both
directions) occurs;
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e Modelling suggests that badgers may contribute to roughly half of infections in cattle.
The same model however, also suggested that only 5.7% of the transmission to cattle
herds is badger-to-cattle with the remainder being in the form of onward cattle-to-
cattle transmission (Donnelly and Nouvellet, 2013);

e In these areas some form of disease control in badgers, as well as cattle, may be
required if containment or eradication of the disease in cattle is to be achieved;

e RTA surveys suggest variable regional levels of bTB in badgers in other areas (Edge and
LRA) and spoligotyping suggests that cattle and badgers in a locality are infected with
the same strains (Sandoval Barron et al., 2018) (see also 3a).

4b No:
e See2b

BVZS Position Summary: BVZS believes that it is necessary to consider the disease in badgers
as part of the cattle disease management strategy in the UK where the disease is shown to be

prevalent in both cattle and badgers in a given area.

5. How should transmission of infection between badgers and cattle be reduced?
If wildlife is to be controlled in any way, this should follow the Principles for Ethical Wildlife
Management (Dubois et al., 2017). These are summarised below and in the infographic in the
Appendix at the end of this document.

i) Begin with modifying human practices

ii) Justify with evidence

iii) Ensure objectives are clear and achievable

iv) Prioritise animal welfare

v) Maintain social acceptability

vi) Conduct systematic planning

vii) Make decisions based on specifics, not labels

5a Improved badger-cattle biosecurity:
e Impact on the disease in cattle
o Direct contact between badgers and cattle is very infrequent (Woodroffe et al.,
2016), see 3a above;
o Direct and indirect badger-cattle interactions can be reduced using basic
biosecurity methods (e.g. electric fencing) (Judge et al., 2011);
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o Farm resources (buildings, feed troughs etc.) may be especially targeted by
badgers (Garnet et al., 2002; Tolhurst et al., 2009; Ward et al., 2008) and should
be a focus of badger exclusion methods;

o Thereislimited evidence however, on the direct benefits of this type of biosecurity
on bTB incidence in cattle;

o Evidence that compliance with implementing and maintaining biosecurity
measures is sometimes poor (Ward et al., 2008; Judge et al., 2011);

Methods of biosecurity are outlined on the TBhub (2019);

Despite the recent efforts of BCVA and Defra (Defra, 2018a; TBhub, 2019) in
promoting good biosecurity, improvements are required especially in veterinary
involvement in its implementation (Defra, 2018a);

o Compliance with biosecurity measures could be linked to compensation
payments.

e (Cost

o There are no available figures on the cost-benefit of badger related biosecurity;

o Basic biosecurity such as closing the doors of feed stores and cattle sheds has no
cost;

o Electric fencing around farm yards and badger ‘risk’ areas (see above) is relatively
inexpensive;

o On pasture fencing is more expensive, but can also be focused on high risk areas
such as badger latrines. Alternative power sources e.g. solar, could be considered;

o The costs of good biosecurity are likely to be far less than the overall costs of
controlling bTB in the UK.

5b Badger population control:
5bi Lethal control of badgers
e Ethical considerations
o Ethical concerns related to the need to use lethal methods and the welfare of
badgers being trapped and killed;
o Badger culling has taken place in England, using cage both trapping and shooting
and free (controlled) shooting, since 2013;
o An Independent Expert Panel (IEP) looked at the safety, efficacy and humaneness
of controlled shooting in England in 2013 and their report suggested 7.4% - 22.8%
of badgers shot are still alive after 5 minutes (their taken standard for
‘humaneness’) and experience significant pain (Munro, 2014). In the 2018 cull,
without evidence to the contrary, this would equate to 848-2,614 of the 11,465
badgers killed by controlled shooting;
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o BVA Council, as a consequence of the IEP finding, do not support the use of
controlled shooting in badger culling and instead suggest that only cage trapping
and shooting only is used in any badger cull (BVA, 2015), also see below;

o The welfare aspects of cage trapping were not considered by the IEP. Following
observations during the RBCT (Woodroffe et al., 2005) cage structure was altered
to limit trauma to trapped badgers. Issues relating to the trapping of badgers,
especially in extreme weather, and the frequency of checking set traps have been
raised. Note traps are also currently required for vaccination of badgers in the UK
(see 5¢);

o Since the IEP report, the level of monitoring of badger shooting by Natural England
has proportionally greatly reduced, with only 10% of shots in 11 of the 32 cull areas
being monitored in the 2018;

o Other methods of lethal control such as gassing have been discussed but there is
no evidence in the public domain regarding such methods;

o Selective culling in badgers, based upon the presence or absence of disease, may
be considered to be more ethical than indiscriminate culling. Selective culling
relies on the availability of bTB tests in badgers:

= Available live tests (antibody tests are the only tests commercially available
and validated for badgers) (Mullineaux, 2018);

= Sensitivity and specificity of available antibody tests (DPP), approx. 50%
sensitive and 85-95% specific (APHA, 2017b);

= Antibody tests (DPP) can be used sett side, but require trapping the badger
(blood can be collected without sedation in an adapted crate, Fiona Rodger
pers. comm.);

= Testingin this way has been used in the Northern Ireland TVR study (results
available 2019) (DAERA, 2018);

= Selective culling has also been considered in Wales (APHA, 2017a)

* Interferon-gamma (IFNy) assay in badgers is not commercially available
and cannot be used sett side;

= Phage-PCR testing in badgers is not validated and cannot be used sett side;

= (Clinical sampling and imaging can also be used for diagnosis in badgers, but
these are not practical (Mullineaux, 2018);

= Post mortem and culture is ‘gold standard’. Enhanced PMs improve
sensitivity (Cranshaw et al.,, 2008). PCR on bacterial culture slopes
increases detection too;

= Culling using sett-based testing (e.g. faecal PCR; Sweeney et al., 2007) and
then mass humane killing has been discussed (e.g. in ‘hot spots in Wales).
Poor specificity of faecal PCR a potential problem;

JULY 2019 9|Page BVZS Position Statement on bTB



BRITISH VETERINARY ZOOLOGICAL SOCIETY P
WWW.BVZS.ORG POSITION STATEMENT

o Badger culling has significant social impacts on rural communities, causing division
of communities. Smaller landowners may potentially feel pressurised by large
landowning cull companies.

e Impact on the disease in cattle

o The Randomised Badger Culling Trial (RBCT), which ran between 1998 and 2005,
looked at badger culling in ten ‘triplet’ areas between Cornwall and
Gloucestershire to establish the effects of culling badgers on bTB in cattle. The
Independent Scientific Group on Cattle TB (ISG) reporting on the findings of the
RBCT concluded that ‘badgers are clearly a source of cattle TB’ but ‘badger culling
could not meaningfully contribute to the control of TB in cattle in Britain, as a result
of the high costs and low benefits’ (Bourne, 2007);

o Badger culling can be carried out either ‘proactively’ (regular culling, annual in the
RBCT, independent of bTB outbreaks in cattle) or ‘reactively’ (culling in response
to disease outbreaks in cattle). Before the RBCT it was felt that reactive culling was
the most logistically and politically implementable method,;

o The RBCT found that reactive culling increased, rather than reduced, the incidence
of bTB in cattle in areas with a high prevalence of badgers. This was as a result of
complex badger ecology and behaviour linked to the social disturbance of badgers
brought about by culling, resulting in perturbation of disease;

o Proactive culling in the RBCT reduced bTB incidence in cattle in culled areas but
was offset to some extent by an increased incidence of the disease in surrounding
un-culled areas, again as a result of badger social disturbance;

o The Randomised Badger Culling Trial (RBCT) in the HRA of England showed a 12-
16% improvement in bTB in cattle if culling was carried out over large areas
(150km?), short periods of time (12 days) and large numbers of badgers (>70%)
were removed. Government concluded that this degree of improvement was
enough to justify badger culling (Defra, 2010) and the first badger culls began in
2013;

o Other trials (e.g. Irish four areas; review in More and Good, 2015) have also shown
some improvements in bTB in cattle when badgers are culled, however these are
considered to not be replicable in Great Britain due to differences in badger
density and other disease epidemiology (Bourne, 2007; O’ Conner et al., 2012);

o The IEP found in terms of efficacy, that the requisite 70% of badgers in the two
study areas in the 2013 cull had not been successfully removed over a six weeks
period. It also suggested that badger populations could only be accurately
measured using cull-sample-matching (CSM) (Munro, 2014);

o There are no data to suggest what improvement, if any, would be gained if there
were deviations from RBCT methodology;
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o In the 32 areas that have now been culled under licence in England, it is hard to
assess efficacy as population estimates have not followed the CSM techniques
recommended by the IEP, but it seems unlikely, based upon the IEP findings, that
70% of badgers will have been removed. Additionally, the methodology of culling
has deviated from the RBCT in terms of duration of cull (>12 days) and area size
(reduced from 150km? to 100km?), so the true impact of culling is unknown and
cannot be safely extrapolated from the RBCT. Additionally, culls have been
extended beyond the initial four years in Somerset and Gloucestershire making
the process appear open-ended;

o Published findings from the first two cull areas have inconclusive findings (Brunton
et al., 2017; Defra, 2017a), which have been much debated in the veterinary press.
These have been interpreted by others as being consistent with the RBCT (Godfray,
2018);

o Asthe RBCT only looked at badgers in the HRA of England, the efficacy of applying
RBCT methodology to other areas of differing badger population, such as low risk
areas (LRA) such as Cumbiria, is unknown;

o RBCT showed that reactive culling had a negative effect on bTB in cattle and
proactive culling was required to have any net gain on disease control;

o BVA’s position is that: ‘Targeted and managed badger culling is an option to be
used in carefully selected areas where badgers are regarded as a significant
contributor to the persistent presence of bTB’ (BVA, 2014). There are however, no
real definitions in this statement - what is the target, who is the manager, how are
the areas selected, what is significant, how is persistence defined? For reasons of
humaneness, BVA does not support the ‘free shooting’ of badgers (see Ethical
considerations above).

e Cost
Culling of badgers in the HRA areas of England has been industry led, with
government (via Natural England) licensing cull contractors;

o Industry led bTB eradication has been successful in Australia (More et al., 2015)
and is helping control bTB in New Zealand;

o Industry led control, including badger culling, has the advantage of passing some
costs, currently estimated at £340,000 per cull area over four years (Giesler and
Ares, 2018), from government to farmers;

o BUT many additional costs in the current ‘industry led culls’, including the costs of
policing cull areas, are substantial, future costs to government have been
estimated at £490,000 per cull area over four years (Giesler and Ares, 2018) are
and passed onto the tax payer;

Defra figures suggest badger culling to be ‘value for money’ (Defra, 2017b);
Further comment on costs is given in Godfray, 2018;

JULY 2019 11|Page BVZS Position Statement on bTB



BRITISH VETERINARY ZOOLOGICAL SOCIETY. . S
WWW.BVZS.ORG POSITION STATEMENT

o One of the disadvantages of industry led culling is that proactive farmers sign up
to it rather than those where the need to control bTB is greatest. A government
cull could focus instead upon areas where the need, based upon cattle and badger
testing, is greatest;

o The ‘quality’ of culling from 2013 onwards has been influenced by costs, for
example lack of CSM use for population estimates, the absence of post mortem
examination of badgers, reduced monitoring of humaneness and lack of incentive
for scientific study.

5bii Non-lethal population control of badgers
e Ethical considerations

o Badger numbers in England and Wales have markedly increased since the 1980s
(Judge et al., 2017);

o The effects of changing in farming practices on badger populations suggest some
practices (e.g. growing increased amounts of maize) may have contributed to
increased badger numbers, especially in the south west of England;

o Climate change has also been linked to increases in badger populations (Newman
and Macdonald, 2015) and therefore potentially increased disease carrying
capacity;

o Non-lethal population control methods (e.g. use of immunocontraceptives) may
be preferable to lethal control, provided that there are no significant negative
impacts on the animals concerned;

o To date there are no published data on possible non-lethal control measures in
badgers;

o APHA has carried out work on the use of immunocontraceptives in badgers (APHA
2018);

o Unpublished work on the use of immunocontraceptive vaccines in badgers
suggests that such methods of population control could be safe and effective
(Matt Brash, pers. comm.). Badger social and reproductive behavior is however
complex and field studies would be required to ensure that badger welfare was
not compromised by use of these methods.

e Impact on the disease in cattle
o To date there are no published data on the possible impact of the non-lethal
control of badgers on bTB in cattle.
e (Cost
o There are currently no available data on the possible costs of non-lethal
population control methods.
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5c¢ Badger vaccination:
e Ethical considerations

o Non-lethal method;

o Some potential welfare risks to badgers required to be cage trapped (see 5bi), as
only intramuscular vaccine currently available.

e Impact on the disease in badgers and cattle

o Reduces severity and progression of disease in badgers in a research environment
(Lesellier et al., 2006; Lesellier et al., 2011);

o Field trials to show efficacy are very limited but suggest a reduction of the
incidence and severity of infection in vaccinated animals (Carter et al., 2012;
Chambers et al., 2011);

o BCG is best used as a population vaccine on a large scale, with local small-scale
vaccination projects likely to be less effective (Wilkinson et al., 2004);

o Can have indirect effects on a population basis (‘herd immunity’), e.g. published
evidence for the protection of unvaccinated cubs (Carter et al., 2012);

o Vaccination of badgers is likely to have little effect (positive or negative) on the
course of existing infections in badgers (Godfray et al., 2013);

o BCG vaccine may not provide complete protection against exposure to M. bovis,
but the protection should be sufficient to markedly reduce onward transmission
to other animals (Buddle et al., 2018);

o ltis reasonable to expect vaccination of badgers to reduce the incidence of bTB in
cattle in high- incidence areas, no trial has been conducted to assess the
magnitude and timing of these effects (Godfray et al., 2013);

o The Badger Vaccination Deployment Project in Gloucestershire did not find badger
vaccination to have an effect on bTB incidence in cattle, however that study
acknowledged the limitations of a single intervention area (APHA, 2014);

o Badger vaccination has been used in Wales (Welsh government, 2016), alongside

intensive cattle controls, to successfully reduce the incidence of bTB in cattle. Itis
however, not possible to separate the benefits of badger vaccination from those
other disease control interventions and judge the true benefits of vaccination;

o Modelled work suggest vaccination alone to be less effective than badger culling
alone in areas of existing disease in cattle (Smith et al., 2012);

o In England, vaccination is largely via NGOs on an ad-hoc basis in the south west
and with some Defra supported co-ordination in Edge areas (Defra, 2018b);

o Vaccination could be used as a barrier to disease spread (like Edge area) although
modelled evidence suggests this alone will have limited impact (Smith et al., 2012);

o Vaccination could be used locally in a problem area (e.g. Welsh experience) but
there is likely to be a slow response to such intervention;

o Vaccination could be used as a local break around a cull area (Smith et al., 2012)
(see5d).
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o Only available vaccine in UK is parenteral (BadgerBCG (Brown et al., 2013) or an
equivalent unlicenced vaccine) and relies on considerable man power to set, bait
and monitor traps;

o Oral baited vaccine trialed in Ireland has shown BCG to confer protection in
vaccinated badgers (Gormley et al., 2017);

o Oral baited possum vaccine successfully trialed in New Zealand (Corner et al.,
2002; Tompkins et al., 2009) but current possum control methods in NZ (poisoning
with 1080 and shooting) do not include vaccination due to cost (Buddle et al.,
2018);

o Oral bait studies in badgers are currently being carried out by APHA in
collaboration with other agencies (Chambers et al., 2017);

o An oral vaccination for badgers would be much more easily deployed than the
parenteral vaccine;

o A more cost-effective vaccine is needed then the current intramuscular BCG
vaccine used in badgers (currently £30 plus VAT per dose plus considerable
manpower costs). Estimated costs of vaccination have been put as high as £2,250
per km? per year (Defra, 2011);

o The veterinary profession could perhaps contribute more to vaccine deployment

although veterinary skills (injecting) are a very small part of a successful vaccine
deployment.

5d Mixed methods:
e Ethical considerations
o Will depend upon the methods selected.
e Impact on the disease in cattle
o A mixture of methods such as culling alongside vaccination of badgers can be used
to improve the effects of one method alone (Smith et al., 2012);
o A mixture of methods has been used in Northern Ireland (TVR) to allow selective
culling of badgers based upon bTB infection status (DAERA, 2018). TVR finishes in
2018 and results expected 2019. Issues with valid tests (see 5bi) and availability of
BCG. Consultation on next phase, including possibility of culling;
o Modelling suggests this approach can be used successfully without risking
eradication of the badger population (Abdou et al., 2015; Smith et al., 2013);
o Any selective culling relies on the availability and qualities of bTB tests in badgers
(see 5bi);
o It has been suggested that vaccination (and/or fertility control) be considered post
intensive culling of badgers as an alternative to repeated culling (Godfray et al.,
2018).
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e (Cost
o Will depend upon the methods selected.

BVZS Position Summary:
BVZS believes that:

e control of bTB in cattle must continue to focus on cattle testing and movement
controls, as well as improved and enforced on-farm biosecurity, to reduce disease
transmission between cattle and badgers (in both directions);

¢ all methods of badger control should follow the Principles for ethical control of
wildlife (Dubois et al., 2017);

e badger culling should therefor only be considered where human activities have
been modified (i.e. where biosecurity has been put in place), where there is confirmation of
persistent bTB prevalence in the local badger population (e.g. via RTA survey,) and all other
control methods have already been carried out;

e all culling must be humane, adhere to the welfare and biosecurity guidance set by
Natural England and demonstrate an evidence-based significant and sustained (year on
year) impact on bTB reduction in cattle;

BVZS supports:
 the development of an appropriate BCG vaccination for cattle,
e the development of an oral badger BCG vaccination,
e improved in-vivo tests for both badgers and cattle,
¢ q field trial of immune-contraception for population control of badgers,
e sustained investment in transparent, publicly-available, peer-reviewed,
independent scientific research into bTB, its epidemiology and its control.
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Appendix

Flowchart for the BVZS statement on the need for wildlife interventions in the control of bovine
tuberculosis (M. bovis infection) in cattle in the United Kingdom

1. Is there a need to control Mycobacterium
bovis tuberculosis (bTB) in cattle in the UK?

2. Is wildlife involved

in the epidemiology of
bTB and does the I
disease in wildlife ‘
need to be
controlled?

YES —see 1a ‘ ‘No—see 1b ‘

3. Which species of wildlife
‘ No —see 2b ‘ ‘ YES —see 2a need to be considered in the

UK; deer, badger, foxes, others?

4. Do we need to ‘—{ Badgers —see 3a ‘ ‘ Deer —see 3b ‘ ‘ Foxes — see 3b ‘ ‘ Small mammals — see 3b
consider the disease

in BADGERS as part of
the cattle disease

management strategy |[—

in the UK?

YES in at least 5a. Badger-cattle biosecurity All methods should be assessed for:
some areas — see 4a a) Ethical principles
b) Predicted impacting on bTB in cattle

l Sb. Badger population control; c)) Cost effectivzness g
5. How should i) lethal i) non lethal
transmission of — With consideration of the differences in the
infection between [5‘3- Badger vaccination l densities of badgers and cattle in different areas
badgers and cattle be of the UK
reduced? 5d. Mixed methods |

Figure 1: BVZS decision-making framework for wildlife interventions in the control of bovine
tuberculosis in cattle in the United Kingdom.
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Human actions like feeding or approaching wildlife may be the
oot cause of conflict. Long-term education or prevention efforts
PRINCIPLES oy reuce or eiminae the need or e cotolmethods MAINTAIN SOCIAL
fOf \ §X3 {j){ £ Community values are key to the decision-making —
- process, which should use scientifc information to inform how best to meet those values. A
T ~ collaborative community effort informed by scientific and practical information is more likely to result
ETERFC A L JUSTIFY oo peone proery eooss BTGB S
or ecosystens should be
WILDLIFE o
Co N T R O L wildife control should CONDUCT
always be part of a
program of long-term
ot el SYSTEMATIC
clude m monitoring PLANNING
ing a process

ENSURE OBJECTIVES ARE ol o 1t poizes
CLEAR AND ACHIEVABLE Lt

o \ ‘ma oorly-defined objectives can d MAKE DEClSlONS
BASED ON
SPECIFICS,
reduced the consideration for NOT LABELS

animal welfare.

should ensure that a negative label has not

. PRIORITIZE
e ANIMAL
— ]\

Non-lethal methor
harmful, as not all a

Figure 2: Infographic summarising the Principles for Ethical Wildlife Management (taken

from Dubois et al., 2017)
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