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1. Introduction
This set of guidelines aims to assist the 
World Organisation for Animal Health 
(WOAH) Members and stakeholders of the 
livestock industry in advancing the con-
trol of Mycobacterium tuberculosis com-
plex (MTBC) species infection and bovine 
tuberculosis (bTB) disease, using strate-
gies other than, or to complement, test-
ing and slaughtering (T&S) of animals. It 
complements the framework of standards 
provided by the WOAH Terrestrial Animal 
Health Code (Terrestrial Code) [1] and the 
Manual of Diagnostic Tests and Vaccines for 
Terrestrial Animals (Terrestrial Manual) [2].

The guidelines outline recommendations 
and provide guidance on key aspects of 
the control of MTBC species infection 
and bTB in livestock species that should 
be considered to address the specific  
challenges faced by countries with different 
epidemiologic, economic and socio-cultural 
characteristics. These guidelines start with 
an understanding of a country’s epidemi-
ologic situation and the resources and in-
frastructure needed to detect bTB, ending 
with relevant control strategies in different 
settings. While these guidelines focus on 
livestock species, they also address control 
strategies related to wildlife species and the  
zoonotic aspects of MTBC species, using 
the One Health approach.

The primary audience for these guidelines 
is bTB risk managers such as the Chief 
Veterinary Officers (CVO) of countries, 
WOAH Delegates and other relevant human 
or animal health authorities, but they may 
also be used by scientific technical service 
providers, such as private veterinarians 
involved in the implementation and main-
tenance of bTB control programmes. The 
guidelines are also expected to be useful 
for policy-makers, intergovernmental and 
non-governmental organisations (NGOs), 
and the private animal husbandry sector.

The use of T&S of livestock animals to con-
trol, and ultimately eliminate, bTB has been 

in practice for over a century [3] because 
it definitively removes the source of infec-
tion from the population and eliminates 
the opportunity for further spread of MTBC 
species. This strategy, accompanied by 
monetary compensation to affected farm-
ers, has been successfully implemented in 
high-income countries. In contrast, it has 
never been fully implemented in most low- 
and middle-income countries (LMIC) where 
the disease is endemic, due to a combina-
tion of economic, infrastructural, cultural 
and religious reasons.

In September 2020, a WOAH ad hoc [4] 
Group on ‘Alternative Strategies for the 
Control and Elimination of Mycobacterium 
tuberculosis Complex (MTBC) infection in 
livestock’ concluded that it was necessary 
to elicit global expert opinion to determine 
potential strategies to support the con-
trol of TB in livestock in countries and re-
gions where T&S is not currently feasible or 
acceptable.

These guidelines are the distillation of a 
comprehensive review of the scientific lit-
erature (including relevant grey literature); 
focus group discussions (FGDs) and inter-
views with key global informants; and infor-
mation collected from an online survey of 
an expanded pool of relevant stakeholders. 
These included, among others, represent-
atives of government, academia, economic 
organisations and donor agencies, together 
with farmers and community members.

The control and elimination of MTBC spe-
cies and bTB disease is a long-term process, 
and no single control strategy is sufficient. 
Although, in theory, bTB in livestock species 
is labelled as a single disease, the epide-
miology, clinical presentation, animal pro-
duction and management systems, wildlife 
reservoir species and the potential zoonotic 
risk differ greatly among, and even within, 
countries or zones. Therefore, a ‘package’ 
of sustainable and science-based inter-
ventions is required, tailored to the specific 
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needs, epidemiology and challenges faced 
by the affected countries.

These guidelines incorporate factors re-
lated to animal health, transmission of 
MTBC species among different livestock 
hosts in varying environments, as well as in 
wildlife and humans, and the diverse char-
acteristics of animal populations and farm-
ing management practices. The guidelines 
also consider the social, cultural, political, 
economic, legal and religious contexts that 
may influence the development and sus-
tainability of strategies to control bTB in dif-
ferent settings.

1.1. How the guidelines were 
developed 

To support the Roadmap for Zoonotic 
Tuberculosis [5], which was jointly 
launched in 2017 by WOAH, the World 
Health Organization (WHO), the Food and 
Agriculture Organization of the United 
Nations and the International Union Against 
Tuberculosis and Lung Disease, the United 
States Centers for Disease Control and 
Prevention awarded a project to WOAH for 
‘Strengthening animal health systems to en-
hance prevention, detection and response 
to emerging zoonotic diseases’, which in-
volved the development of guidelines for 
supplemental supportive strategies for bTB 
control in livestock.

The objective was to identify strategies 
other than T&S to aid in the control of MTBC 
infection and bTB in livestock, through a 
literature review and the elicitation of ex-
pert opinions via focus group discussions 
(FGD), interviews and an online survey. The 
experts were derived from different geo-
graphical backgrounds and multidiscipli-
nary domains, such as those involved in the 
bovine supply chain, animal or public health 
policy-makers, field veterinarians, epidemi-
ologists, meat and milk traders, and farming 
groups (both dairy and beef), among others. 

This project was led by Dr Francisco Olea-
Popelka of the Department of Epidemiology 
and Biostatistics, University of Western 
Ontario, Canada, and Dr Paula Fujiwara, for-
mer Scientific Director of the International 

Union Against Tuberculosis and Lung 
Disease, in collaboration with WOAH and 
its ad hoc Group on alternative strate-
gies for the control and elimination of 
Mycobacterium tuberculosis complex in-
fection (MTBC) in livestock, which com-
prised experts from diverse professional 
and geographical backgrounds. The project 
was implemented between May 2023 and 
March 2024, with three distinct but related 
phases (see Figure 1). 

PHASE 1
Review of the literature  
(May to July 2023)

A comprehensive review of peer-reviewed 
scientific literature was conducted, using sys-
tematic and standard approaches described in 
the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) docu-
ment [6]. Relevant and current grey literature, 
including official reports, documents, and 
manuals from governments and international 
organisations, were also included.

PHASE 2
Expert opinion elicitation 
(September to October 2023)

A multisectoral, multidisciplinary approach 
was adopted, involving 23 participants 
in FGD, interviews, and an online survey 
distributed to 215 individuals globally. 
Qualitative data from the FGD and inter-
views were analysed using reflexive the-
matic analysis (RTA), following the Braun 
and Clarke approach [7], to identify pat-
terns among respondents’ answers. The 
responses reflected diverse opinions based 
on the realities of each country.

The online survey achieved a completion 
rate of 46.5% (100/215), with responses from 
37 countries across all five WOAH regions. 
The majority of respondents (~64%) were 
academics, researchers and scientists, but 
responses were also obtained from gov-
ernment officials, NGOs, community repre-
sentatives, farming groups, private industry, 
international organisations, and private con-
sultants. Survey data were analysed using 
standard descriptive statistics to evaluate 
and quantify participants’ responses.

https://www.woah.org/app/uploads/2021/03/roadmap-zoonotic-tb.pdf
https://www.woah.org/app/uploads/2021/03/roadmap-zoonotic-tb.pdf


Guidelines for the control of Mycobacterium tuberculosis complex in livestock. Beyond test and slaughter 9

PHASE 3
Development of the guidelines 
(November to December 2023)

Information, data and knowledge obtained 
from both the literature review (Phase 1) and 
the expert opinion elicitation (Phase 2) were 
used to develop the first draft of the guide-
lines, focusing on strategies that extend 
beyond T&S of animals. The first draft was 
shared in December 2023 with the members 
of the WOAH ad hoc Group, prior to the three-
day in-person meeting in January 2024.

AD HOC GROUP MEETING 
AND DISCUSSION
(16–18 January, 2024)

WOAH convened an in-person meeting at 
its headquarters in Paris, France. The con-
sultants presented the findings of Phases 
1–2, as well as the first draft of the guide-
lines to experts in MTBC infection and bTB, 
and WOAH technical staff. Participants then 
shared their expertise and suggestions, and 
reached consensus on how the guidelines 
should be finalised, presented and commu-
nicated to relevant stakeholders.

1.2. How to use the guidelines

The scientific literature recognises T&S of an-
imals as the recommended evidence-based 
intervention to control and eliminate MTBC 
infection. This approach is the basis for safe 
international trade as recommended by the 
Terrestrial Code Chapter 8.12., ‘Infection 
with Mycobacterium tuberculosis complex’. 
These guidelines are written to support and 

improve the control of MTBC infection and 
bTB disease in countries where T&S of ani-
mals is not feasible or practical.

The guidelines assume that the primary re-
sponsibility for governance and action lies at 
the country level, typically administered by 
the Veterinary Authority. Despite the recog-
nition of T&S as the only method proven to 
eliminate MTBC species successfully from 
livestock, the strategies presented in these 
guidelines offer alternative options to assist 
towards the goal of elimination, based on a 
country’s objectives and available resources.

Issues specifically related to zoonotic TB (zTB) 
are discussed in Section 3.2.3. with the un-
derstanding that some of the recommen-
dations provided in these guidelines are 
relevant to both animal health and public 
health.

The guidelines begin with advice on analys-
ing and understanding the local epidemiol-
ogy of bTB, alongside a call for government 
commitment and political will to provide the 
necessary resources and infrastructure for 
an effective disease control programme. 
A country can then develop or update its 
disease control programme based on the 
strategies recommended here, starting 
with ante-mortem and post-mortem sur-
veillance, followed by disease management 
and targeted interventions.

As an example, country scenarios have been 
provided based on the epidemiology of bTB 
in the country, as well as the objective of the 
control strategy. See Annex 1. 

Figure 1. Flow chart for the process used to generate these guidelines

PHASE 1
Literature Review
(May–July 2023)

• Scientific peer reviewed
• Grey literature

PHASE 2
Expert Opinion Elicitation 

(September–October 2023)

• Focus groups
Discussions/interviews

• Online survey

PHASE 3
Guidelines Development

(December 2023–March 2024) 

• Draft 1 of guidelines
• Discussion, review and

editing with experts at
WOAH headquarters

• Finalisation of
guidelines

https://www.woah.org/en/what-we-do/standards/codes-and-manuals/terrestrial-code-online-access/index.php?id=169&L=1&htmfile=chapitre_bovine_tuberculosis.htm
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1.3. What is the expected 
outcome of applying the 
guidelines?

Applying one or more of the strategies out-
lined in these guidelines is expected to re-
duce the burden of bTB in animals, resulting 
in several benefits:

• Improved livestock productivity
• Mitigated public health risks
• Enhanced market accessibility
• Reduced impact on farmers’ livelihoods
• Potential economic advantages by indi-

rectly lowering the cost of intervention 
in affected regions

Over all, adapting these guidelines to the 
unique contexts of different countries will 
enhance the prevention, detection and con-
trol of MTBC species and bTB.
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2. Where to Start
2.1. Current status of bovine 
tuberculosis in the country

Having robust evidence and bTB pro-
gramme data, either on the animal or zo-
onotic health risk, is necessary to establish 
the ‘business case’ for resourcing and im-
plementing appropriate and feasible in-
terventions that will improve animal and 
human health in an evidence-based and 
cost-effective manner. It is also important to 
consider the expected evolution of the live-
stock sector because factors such as dairy 
intensification in the absence of a control 
strategy are known to accelerate the spread 
of MTBC species, which can result in sub-
stantial costs for disease elimination in the 
future.

2.2. Resources 
and infrastructure

2.2.1. Regulatory frameworks 
and control programmes

Competent authorities at the national level 
should provide the needed regulatory 
framework at different levels, either for a 
standalone bTB programme or through 
integration with other disease control pro-
grammes, ideally leveraging existing re-
sources and investments.

Countries may refer to Terrestrial Code 
Chapter 8.12., ‘Infection with Myco-
bacterium tuberculosis complex (MTBC)’, 
which provides guidance for countries and 
zones identified as free from MTBC infec-
tion in specific animal categories and spe-
cies such as bovids and cervids.

Regulatory frameworks should provide an 
enabling environment for the implemen-
tation of bTB control strategies, linked to 
an associated budget for disease control. 
A key component of the regulatory frame-
work is an animal identification and trace-
ability system as per Terrestrial Code [1]  
Chapter 4.2. The system will support the 
assessment of disease burden and sur-
veillance of MTBC species and bTB, thus 
enabling and facilitating the implemen-
tation of strategies to identify infected 
or diseased animals from the farm to the 
slaughterhouse, and assists in movement 
control and quarantine. Other components 
include quality control aspects, such as ca-
pacity building of personnel for laboratory 
diagnosis and testing, and regulation of the 
livestock supply and distribution chain to 
ensure that products available in the coun-
try for human consumption and use in ani-
mals are safe.

Another key enabler is to proactively edu-
cate, advocate, plan and communicate with 
key stakeholders (financiers, policy-makers, 
veterinarians, academics, businesses, com-

BOX 1 
Best practices to assess the epidemiologic burden 
of MTBC species and bTB in a country

• A risk assessment, or at least a description of the 
country’s epidemiologic scenario of MTBC species 
and bTB in livestock as a key starting point for 
understanding the true disease control challenge. 
This can include, but is not limited to, an estima-
tion of bTB prevalence, identification of high-risk 
areas or ‘hot spots’, assessment of the zoonotic 
transmission risk, information on drug resistance 
in humans, and assessment of animal traceability 
capabilities.

• A comprehensive survey or disease modelling 
exercise may also be needed to define the baseline 
and supply the basis for a strategic plan with rele-
vant activities to decrease the burden of bTB.

• Programme data that include routine information 
on monitoring of activities and evaluation of out-
come and progress.

• Consideration of an economic analysis of the return 
on investment, impact and scalability of govern-
ment strategies to prevent, detect and control 
MTBC infection.

Guidelines for the control of Mycobacterium tuberculosis complex in livestock. Beyond test and slaughter
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munities, etc.) who can support and anticipate 
potential barriers to implementation (see 
Section 2.2.4.).

In addition, it could be useful to consider 
having a national accreditation scheme  
to recognise free or low-risk subpopula-
tions (herds or zones) with appropriate  
incentives such as preferential market rates 
for livestock, milk or other animal products. 
This will also facilitate the application of 
movement controls and surveillance appro-
priate to the risk level of the herd(s)/zones 
concerned.

2.2.2. Technical capacity and training

A functional bTB programme requires tech-
nically competent staff who can collectively 
address myriad technical issues, including 
bTB epidemiology, surveillance, diagnosis 
of MTBC infection and bTB disease in the 
laboratory and under field conditions, as 
well as the ability to respond to the needs 
of veterinary and industry professionals, 
and other stakeholders. Capacity building 
and training of internal stakeholders, such 
as orientation of new staff and in-service 
instruction on different aspects of the bTB 
programme, as well as the involvement of 
external stakeholders providing technical 
knowledge and accreditation to private 
veterinary and industry professionals, are 
important.

BOX 3
Guidance on technical capacity 
and training

• Conduct Knowledge, 
Attitude and Practices (KAP) 
surveys before and after 
implementation of control 
strategies other than T&S of 
animals, tailored to different 
stakeholder groups to measure 
their effect.

• Training on specific topics, 
such as how to identify MTBC 
infection and diagnose bTB 
in livestock species using 
the proper combinations of 
diagnostic tests through the 
use of testing algorithms, 
and prevention of infection in 
livestock, wildlife and humans.

• Training on best practices, 
including experiences 
from other countries and 
incorporating use of traditional 
knowledge, where appropriate.

…

BOX 2
Guidance on developing a regulatory framework

• Conduct an internal review of government 
infrastructure, resources and the bTB strategic 
control plan.

• Assess the bTB burden in the country.

• Establish a comprehensive budget and ensure 
efficient fund allocation.

• Identify, educate and involve key stakeholders 
in the planning and implementation of the bTB 
programme.

• Conduct an internal assessment of the technical 
skills available and needed to implement strategies 
other than T&S of animals. It should include:

– identification of the existing laboratory 
network and infrastructure;

– identification of the availability of high-quality 
diagnostics and laboratory support services;

– a means of identifying MTBC infection and 
bTB disease, using both ante-mortem and 
post-mortem methods in animals, as well as 
MTBC species causing zoonotic TB in humans; 

– a surveillance system to assess progress;

– a training programme and an adequate 
number of staff (see Section 2.2.2.);

– reporting, recording and evaluation of findings, 
including notification to WOAH.
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2.2.3. Resource mobilisation

Leveraging resources for implementation 
requires a clear understanding of their avail-
ability at national and international levels, 
including public and private sources and de-
velopment partners, including bilateral and 
multilateral partners and international de-
velopment banks. It is important to under-
stand that, besides financial resources, the 
scope of the resource environment analy-
sis should also encompass non-monetary 
elements, such as policy coherence with 

other disease control programmes, the ena-
bling environment for implementation, and 
the transfer of technology and knowledge.

The Veterinary Authority should coordinate 
overall resource mobilisation, ideally using 
national government administration funds. 
Other possibilities include leveraging the 
financial and technical capacities of the 
above sources with an interest in bTB, the 
animal husbandry industry, academic re-
searchers and affected communities.

2.2.4. Stakeholder and partner 
engagement

Any effort to control MTBC infection  
and bTB requires that a broad coalition of 
advocacy and programme partners consider 
the science, politics, beliefs and behaviour 
of stakeholders, such as veterinarians, live-
stock owners and handlers, the livestock 
and food industries, and the general public. 

It is important to take a One Health ap-
proach and involve the animal, human and 

BOX 4
Guidance on identifying private and public stakeholders and partners

1. Potential advocacy aimed at:
• Government officials responsible for allocating funding for bTB programmes.
• Researchers and scientists who contribute to identifying new tools, improving 

implementation of bTB programmes, understanding stakeholder motivation 
(i.e. behavioural scientists) and identifying effective communication methods.

• Veterinarians and farming groups relevant to protecting the health of animals from MTBC 
species infection and bTB disease.

• The general community whose livelihood or lives may be dependent on cattle rearing.
• Those communities regularly engaged with stakeholders from livestock industries, such as 

exporters and national parks.
• Donors and development partners interested in supporting efforts to eliminate bTB.

2. Potential programme partners:
The Veterinary Authority within the Ministry of Agriculture or Livestock is usually responsible for 
the implementation of the bTB control programme. Other stakeholders include:
• Field veterinarians
• Farming groups and the animal husbandry industry (for dairy and beef cattle)
• Pharmaceutical companies dealing with diagnostics
• The public health department
• Academics 
• Affected communities with links to zoonotic TB (abattoir workers, butchers and other food 

handlers, general public)

BOX 3 (cont.)
• Implementation of accreditation 

or certification on bTB 
control training, in particular 
of veterinarians and meat 
inspectors. Properly done, 
this could lead to improved 
efficiency through the 
simultaneous identification of 
multiple diseases and reduce 
the need for, and cost of, testing 
of livestock.
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environmental sectors at the country level. 
For example, while Veterinary Services take 
the lead in managing animal health, regu-
lating animal movement within and across 
borders, and developing and implementing 
animal disease control programmes for bTB 
in livestock, the human health authorities 
focus on the management of people with 
TB. Additionally, the environmental sector 
would address concerns related to animal 
habitats, land use and the impact of climate 
change.

At the country level, it is important that 
the Veterinary Authority and govern-
ment officials allocate financial and tech-
nical resources for the bTB programme. 
Researchers, private veterinarians, farming 
groups, the local community, livestock ex-
porters, national park staff and donors must 
be included in developing a multisectoral 
consortium of partners interested in sup-
porting and contributing to the efforts to 
eliminate bTB.

2.2.5. Awareness and communication 

Veterinary Authorities should include com-
munity awareness activities in disease 
control programmes that target different 
stakeholders, such as farming groups, 
the veterinary sector, animal husbandry 
industry, and the general community. 
Communication and awareness campaigns 
should be designed in consultation with 
key partners, involving local communities 
to enable a tailored approach to address-
ing local problems with feasible solutions. 
Materials should be adapted to the local 
context and language(s). MTBC infection 
and bTB are complex to control and, there-
fore, no short-term solution exists and no 
single strategy is perfect. Leveraging ex-
isting community awareness materials 
available for other diseases and combin-
ing campaigns to optimise the use of re-
sources is recommended.

BOX 5
Guidance on awareness and communication

• Tailored awareness and communication strategies for key audiences 
that pinpoint the relevant information, awareness of the problem, and 
acceptance of the interventions needed for control of bTB should be 
supported, based on the findings of the bTB risk assessment.

• Tailored information should be provided to each stakeholder group affected 
by bTB to improve its understanding and role(s) within the country’s bTB 
efforts, and to stress the value of controlling bTB for livestock productivity. 
Incentives can also be offered to farmers and producers, such as receiving 
a higher price for milk and meat products if herds or zones/regions are 
certified as bTB free.

• Behavioural science expertise is needed to address the challenges related 
to the acceptance, enforcement and sustainability of new strategies.
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When designing its disease control pro-
gramme, each country needs to use its 
local epidemiologic data and its existing re-
sources (infrastructure capacity, financial), 
as well as respecting its cultural factors. It 
should also consider its overall bTB risk and 
risk pathways, which may vary by: region, 
dairy versus beef cattle, commercial versus 
communal/pastoralist farming practices, 
imported versus indigenous cattle breeds, 
and cattle-exporting versus non-exporting 
regions. The disease control programme 
should include a combination of activities 
for surveillance, the biosecurity plan and 
disease management.

3.1. Surveillance

A surveillance programme should be imple-
mented in accordance with Terrestrial Code 
[1] Chapter 1.4., ‘Animal health surveillance’. 
Surveillance should aim to detect MTBC 
species infection and bTB disease in an-
imals, herds and regions. It is essential for 
countries to measure the progress of bTB 
control strategies. Surveillance data are 
critically needed to inform different stake-
holders and decision-makers of the design 
of strategies to be implemented in the local 
context to address the challenges posed by 
MTBC species and bTB.

Surveillance strategies comprise ante- 
mortem and post-mortem screening  
using diagnostic methods for live animals 
and during slaughter, respectively, for 
 MTBC species infection and bTB. Terrestrial 
Code [1] Chapter 6.3. provides recommen-
dations for the development of ante-mor-
tem and post-mortem meat inspection 
programmes.

3.1.1. Ante-mortem surveillance

WOAH’s Terrestrial Manual [2] Chapter 
3.1.13., ‘Mammalian tuberculosis’, provides 
detailed recommendations on MTBC spe-
cies and bTB screening and diagnosis. 

Ante-mortem surveillance is a key compo-
nent of a bTB control programme.

Examples of tests applied include the 
tuberculin skin test (TST) and the inter-
feron-gamma release assay (IGRA) whole-
blood test. It is important to note that, since 
2000, numerous tests and approaches for 
ante-mortem testing for bTB have emerged. 
However, as of 2024, the two main tests rou-
tinely used in bTB control programmes are 
the TST and IGRA.

3.1.1.1. Tuberculin skin test (TST)
Terrestrial Manual Chapter 3.1.13. pro-
vides recommendations on how to per-
form the TST. There are various types of 
TST, including the single intradermal tu-
berculin test, injected in the cervical re-
gion (SCT) or caudal fold (CFT), and the 
comparative cervical test (CCT). The ac-
curacy of the TST can vary significantly, 
with a sensitivity range of 52–100% and 
specificity of 55–99% depending on 
which TST is applied and its interpreta-
tion criteria (cut-off value), among other 
factors [8]. 

The TST is commonly used for esti-
mating the prevalence of bTB. It is the 
cheapest available test option, espe-
cially when compared with the IGRA. 
However, it requires trained person-
nel and expertise [2, 9]. Furthermore, 
the TST method should only be used 
in unvaccinated animals because it re-
acts with the Bacillus Calmette-Guerin 
(BCG) vaccine and therefore produces 
false-positive results in vaccinated 
livestock [8, 10-12]. It requires at least 
two visits by a skilled veterinarian, is 
highly prone to variability, and repeated 
short-interval testing in animals may 
also lead to desensitisation resulting in 
false-negative results [8, 10, 11].

The decision to use the SCT, CFT or 
CCT depends on local regulations, the 

3.  Control Strategies
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https://www.woah.org/en/what-we-do/standards/codes-and-manuals/terrestrial-code-online-access/?id=169&L=1&htmfile=chapitre_surveillance_general.htm
https://www.woah.org/en/what-we-do/standards/codes-and-manuals/terrestrial-code-online-access/?id=169&L=1&htmfile=chapitre_control_bio_hazard.htm
https://www.woah.org/fileadmin/Home/eng/Health_standards/tahm/3.01.13_Mammalian_tuberculosis.pdf
https://www.woah.org/fileadmin/Home/eng/Health_standards/tahm/3.01.13_Mammalian_tuberculosis.pdf
https://www.woah.org/fileadmin/Home/eng/Health_standards/tahm/3.01.13_Mammalian_tuberculosis.pdf
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overall context and objectives for per-
forming the test and the epidemiologic 
scenario. The CCT has higher specificity 
and is typically applied for surveillance 
purposes or at the start of a control pro-
gramme in an endemic country. Once 
the presence of the disease is con-
firmed, an approach with higher sensi-
tivity (i.e. SCT or CFT) may be preferred 
to avoid missing infected animals. The 
CCT is also useful in regions with high 
exposure to environmental mycobacte-
ria (non-tuberculous mycobacteria). In 
contrast, the SCT and CFT, which have 
higher sensitivity, are frequently used 
to confirm freedom from infection in 
low-prevalence settings [2]. The testing 
interval (frequency) should be deter-
mined by the epidemiologic risk in the 
country/zone.

3.1.1.2. Interferon-gamma release assay 
(IGRA) 
Blood tests used to diagnose bTB in-
clude the interferon-gamma release 
assay (IGRA), which measures cellu-
lar immune responses to tuberculin 
or defined antigens, and the indirect 
enzyme-linked immunosorbent assay 
(ELISA) and lateral flow assays, which 
are used to detect antibody responses. 
However, the logistics required are 
complex and the use of these assays in 
a laboratory requires specific training, 
which may be a constraint for laborato-
ries in a resource-limited setting [2].

The in vitro IGRA is often used as an 
ancillary test to identify additional pos-
itive animals and may be more conven-
ient than the TST because it does not 
require repeated handling of the animal 
or extended intervals prior to retesting. 
However, given that the IGRA requires 
time-bound stimulation of live blood 
cells, it may prove costly and difficult 
to implement, especially in remote or 
low-resource settings.

The IGRA is recommended to be used 
in conjunction with the SCT and CCT. It 
has been approved for use in a number 
of national bTB control programmes 
such as in Australia, the European 

Union, New Zealand, the United 
Kingdom (UK), and the United States of 
America (USA) [2]. In some countries, 
the IGRA is used for serial testing (to 
enhance specificity) and parallel test-
ing (to enhance sensitivity) [2]. It is 
worth noting that, ‘contingent on the 
type of assay performed, a measure of 
interferon (IFN-ɣ) responses is valua-
ble both as a surrogate of infection and 
protection’ [8].

The interferon-gamma assay (IFN-ɣ) is 
an ancillary assay to the tuberculin test 
and can be used to maximise detection 
of infected cattle, including bTB-free-
dom certification for animals or for prod-
uct movement purposes and prevalence 
estimation [2, 13]. 

A comprehensive review [8] published 
in 2018 concluded that numerous ad-
vances have been made in the de-
velopment of antigens and immune 
biomarkers for potential use in the diag-
nosis of bovine TB, such as the antigens 
MPB83 and MPB70, as well as DIVA 
antigens (ESAT-6, CFP10, Rv3615c) ca-
pable of differentiating infected from 
vaccinated animals.

It is recommended to combine different 
testing algorithms to increase the accu-
racy of the diagnostic results:

1. Parallel testing: Two (or more) 
screening tests are performed at 
the same time; the results are com-
bined and the animal is classified as 
positive if any individual test result 
is positive. This testing method in-
creases the sensitivity but reduces 
the specificity.

2. Serial testing: Two (or more) tests 
can be performed sequentially. If the 
result of the first test is positive, the 
second screening test is performed. 
If the second test is also positive (i.e. 
all tests are positive), the animal is 
classified as positive for bTB. This 
method increases the specificity, re-
ducing the number of false-positive 
results [2].
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3.1.2. Post-mortem surveillance 

A common strategy to detect bTB involves 
the detection of macroscopic tuberculous 
lesions (i.e. granulomas or TB lesions) as part 
of meat inspection in slaughterhouses [1]. 
Tuberculosis lesions range from too small to 
be visible to the unaided eye to covering sig-
nificant portions of an entire organ, and occur 
most commonly within the respiratory tract, 
particularly the lungs [1]. Identification of TB 
lesions in infected animals and screening for 
diseased animals at slaughter is an essential 
component to be used in combination with 

BOX 6 
Guidance on the use of tests and methodologies to screen for and diagnose 
MTBC infection and bTB disease in animals

• Staff need to be trained and accredited to conduct TST and IGRA.

• Further evaluate and expand the use of antigens (e.g. MPB83 and MPB70, 
and DIVA antigens such as ESAT-6, CFP10, Rv3615c) and biomarkers already 
developed for commercial diagnostic tests.

• Use standard and new tests in combination (testing algorithms) for the  
interpretation of results in parallel and/or series to increase sensitivity and 
specificity, respectively.

TABLE 1 
Summary of tests for detection of Mycobacterium tuberculosis complex in livestock

Type of 
diagnostic test Advantages Drawbacks

Tuberculin skin 
test

• Cheapest • Requires trained personnel

• Requires at least two visits by a skilled 

veterinarian

• Highly prone to variability

• Repeated short-interval testing may lead 

to desensitisation of the animal, resulting in 

false negatives

• Reacts with the BCG vaccine in vaccinated 

animals and produces false-positive results 

Interferon 
gamma release 
assay [14]

• Reduced animal handling

• Inconclusive tests can be readily repeated

• Reaction of lymphocytes to various stimu-

lants can be quantified

• Stimulation controls are included

• Supports early detection

• Used as an ancillary test to identify additional 

positive animals 

• Requires specific training

• May be costly or difficult to implement, espe-

cially in remote or low-resource settings

‘trace-back’ systems to identify the source/
origin (i.e. farm or other premises) of the tu-
berculous animal so that control strategies 
may be applied at the origin. Post-mortem 
surveillance data give a good independent 
indicator of underlying infection trends over 
time at population level and are useful for 
countries that do not have any information 
on the occurrence of bTB. Additionally, post- 
mortem analysis should be encouraged and 
used to stratify and identify high-risk areas 
(‘hot spots’) and/or affected herds, thus be-
coming an important source of information 
for resource prioritisation.
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Regarding food safety, veterinary public 
health professionals, slaughterhouse per-
sonnel and meat handlers have a crucial role 
in identifying infected animals and in remov-
ing meat products containing lesions from 
the food chain, thus minimising the risk of 
zoonotic transmission to humans.

3.2. General biosecurity, disease 
management and targeted 
control 

Biosecurity [1] involves a set of manage-
ment and physical measures designed to 
reduce the  risk  of introduction, establish-
ment and spread of animal diseases, infec-
tions  or  infestations  to, from and within an 
animal population.

An effective biosecurity management system 
should protect the animal population within a 

herd and between herds from bTB, thereby 
reducing production losses for a business 
and contributing to ensuring food security 
at the national level. Therefore, a biosecurity 
management system should form an integral 
part of the bTB control programme.

3.2.1. Reducing intra– and inter–herd 
transmission of MTBC species

To minimise the risk of intra- and inter-herd 
transmission, early detection of infected an-
imals through surveillance is important. It is 
essential to prevent transmission from in-
fected to healthy animals, especially when 
the positive animal is lactating. Practices 
such as pasteurisation and/or boiling of dairy 
products, and managing animal movements 
within and between farms within established 
zones and countries, are extremely important 
in reducing the risk of MTBC transmission.

3.2.1.1. Pasteurisation and boiling of milk 
and dairy products for feeding calves
Calves should not be fed raw colostrum or 
milk from infected cows. Pasteurisation 
or boiling of milk or dairy products is 
known to protect nursing calves from 
Mycobacterium bovis (M. bovis) (the 
mycobacterial subspecies that causes 
bovine tuberculosis) in milk excreted by 
bTB-positive cows, thereby preventing 
spread within a herd [9] and significantly 
reducing the risk of their exposure to 
M. bovis from an infected herd. This 
method has been used to clear herds of 
infection [15].

3.2.1.2. Animal movement control
Controlling the movement of cattle herds 
and restricting animal mobility from in-
fected herds is recommended to prevent 
and reduce the transmission of MTBC 
species between animals and herds. 
Restricting animal movements within a 
country, as well as between countries, 
is an essential strategy for preventing 
the importation or exportation of MTBC-
infected animals, thus reducing the like-
lihood of introducing bTB into a bTB-free 
country or zone. 

Terrestrial Code [1] Chapter 8.12. pro-
vides science-based recommendations 

BOX 7 
Guidance on slaughter 
surveillance

• Staff need to be trained 
and accredited to identify 
macroscopic granulomas and 
tuberculous-like lesions.

• Awareness needs to be raised 
among slaughterhouse staff 
regarding the importance 
of screening carcasses for 
bTB, reporting channels, and 
establishing a system for 
sample collection, testing 
and reporting. This includes 
record-keeping, in both formal 
and informal slaughterhouse 
facilities.

• Tuberculous-like lesions 
should be confirmed as 
caused by MTBC by laboratory 
microbiological and/or 
molecular methods.

• Identification of lesions 
need to be linked to a trace-
back system to identify the 
potential source of MTBC-
infected animals.

https://www.woah.org/en/what-we-do/standards/codes-and-manuals/terrestrial-code-online-access/?id=169&L=1&htmfile=chapitre_bovine_tuberculosis.htm
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for the safe international movement 
of animals and their products consid-
ering TB disease status. Additionally, 
Terrestrial Code [1] Chapter 5.1. provides 
specific information related to certifica-
tion necessary for the movement of ani-
mals across country borders.

When infected animals are identified, 
for example during post-mortem sur-
veillance, and confirmed to have MTBC 
infection, the herd of origin should be re-
stricted from selling or moving animals 
to other premises. Testing for bTB before 
moving animals from farms, movement 
restriction of infected animals, and in-
spection of official bTB certificates both 
domestically and at international bor-
ders, are considered a highly effective 
control strategy for the reduction of bTB 
transmission. This is crucial especially 
in LMICs where the access to ante-mor-
tem diagnostic tests is limited or there 
is no financial compensation provided to 

affected cattle owners. Whenever possi-
ble, testing and segregation to separate 
TST or IGRA reactors from negative ani-
mals is also recommended (see Section 
3.2.1.4.).

To limit contact between animals from 
neighbouring farms, double fencing is 
recommended to prevent nose-to-nose 
contact.

3.2.1.3. Cleaning and disinfection
Terrestrial Code [1] Chapter 4.14. recom-
mends that Veterinary Authorities are 
requested to draw up regulations in their 
respective countries concerning the use 
of disinfectants on the basis of the fol-
lowing two principles: 

1. The choice of disinfectants and of 
procedures for disinfection should 
be made taking into account the 
causal agents of infection and the 
nature of the premises, vehicles and 
objects that are to be treated.

2. Disinfectants should be authorised 
only after thorough tests have been 
carried out under field conditions. 
Mycobacteria are very resistant to 
disinfectants and a high concentra-
tion is required to destroy the or-
ganisms, as well as prolonged action 
[1]. Cleaning and disinfection should 
also be applicable to abattoirs, and 
proper disposal of affected organs.
meat is also recommended.

BOX 8
Guidance to reduce transmission of MTBC species 
between animals and herds by controlling animal 
movements

• Encourage farmers to obtain bTB-free status. Better 
market access and/or premium milk pricing for 
certified bTB-free herds could be offered to farmers 
as an incentive to eliminate bTB from their herds.

• Capacity development of slaughterhouse personnel 
to identify MTBC infection and bTB disease (via 
laboratory tests or visible inspection, respectively).

• Animal identification and traceability systems, 
according to WOAH recommendations, should be 
in place to identify the potential source of MTBC-
infected animals identified at slaughter surveillance 
by trained and accredited workers.

• Once infected animals are traced to the origin, 
movement restriction should be enforced, preventing 
animals from infected farms being sold to other 
farms, and prohibiting the movement of animals from 
infected farms to other zones, regions and countries.

• Limit contact between animals in the same area, 
for example by implementing double-fencing to 
prevent nose-to-nose contact between animals on 
neighbouring farms.

BOX 9 
Best practices for cleaning and 
disinfection of farms to control 
MTBC species 

• Cleaning and disinfection of 
farm equipment and facilities, 
including the milking room and 
milking equipment, and animal 
feeders and drinkers.

• Use of chemical disinfectants 
that are effective against 
Mycobacteria.

• Periodic removal of soil from the 
housing.

https://www.woah.org/en/what-we-do/standards/codes-and-manuals/terrestrial-code-online-access/?id=169&L=1&htmfile=chapitre_certification_general.htm
https://www.woah.org/en/what-we-do/standards/codes-and-manuals/terrestrial-code-online-access/?id=169&L=1&htmfile=chapitre_disinfect_disinsect.htm


Guidelines for the control of Mycobacterium tuberculosis complex in livestock. Beyond test and slaughter 20

3.2.1.4. Testing and segregation 
Testing and segregation (separation) of 
cattle that test positive is an important 
strategy in controlling and preventing 
the spread of bTB, especially in coun-
tries/regions where T&S of animals is 
impractical because of various compen-
sation-related and socio-cultural factors.

Segregation involves separating the in-
fected cattle from the rest of the herd to 
minimise transmission of M. bovis, which 
is easily spread through close proxim-
ity. This strategy has been used for over  
100 years and several of the key practices 

and principles of testing and segrega-
tion are still relevant today.

Countries must first consider the fea-
sibility of implementing the test and 
separation strategy because it is 
resource-intensive for individual farm-
ers to house infected animals separately, 
which requires additional land, with as-
sociated financial implications. Testing 
and segregation is particularly pertinent 
in the absence of clearly defined incen-
tives, such as monetary compensation 
for slaughtered bTB reactor animals, or 
market access or premium milk pricing 
for certified bTB-free herds. The pro-
gress and effectiveness of any testing 
and segregation strategy should be 
measured, such as through assessing 
the overall reduction in the burden of 
disease and the risk of spread of bTB 
through resale of test-positive animals. 
Countries should establish their own 
key performance indicators (KPIs) to 
systematically measure and evaluate 
the success and progression of reduc-
ing the burden of MTBC infection and  
bTB disease.

Example 1 – The Canadian Food Inspection 

Agency (CFIA) recommends six basic steps for the 

cleaning and disinfection of premises declared in-

fected with bTB: 

1. Removal of contaminated materials and products 

2. Dry cleaning

3. Wet cleaning

4. Drying (post cleaning) 

5. Disinfection 

6. Drying (post disinfection). 

CFIA provides further guidance through its recom-

mended protocols for cleaning and disinfection.

BOX 10
Best practices for management of reactors (test-positive) animals

Isolation and segregation of infected animals: Animals that have tested positive 
must be kept separated from non-infected animals for life. They are not to be sold 
to other farms, nor allowed to share pasture with non-infected animals. They may 
be moved only in the event of slaughter, and even then should be kept separated 
from non-infected animals.

1. Isolation of calves from infected animals: Calves are immediately removed 
from the reactor cow once born, and should not be allowed to suckle the in-
fected animal. Such calves must be reared on pasteurised or boiled milk. These 
calves also need to be tested before they are placed in contact with calves from 
the non-reactor herd.

2. Biosecurity: Separate farm management practices are required for infected 
and healthy herds. Contact with wild animals must be prevented, and separate 
grazing areas provided for healthy and infected animals.

3. Milk management: Infected animals should be milked in separate areas. Their 
milk should be pasteurised or boiled before human or animal consumption.

https://inspection.canada.ca/en/animal-health/terrestrial-animals/diseases/reportable/bovine-tuberculosis/cleaning-and-disinfection


Guidelines for the control of Mycobacterium tuberculosis complex in livestock. Beyond test and slaughter 21

This technique has been implemented for 
over 100 years as a bTB control measure and 
remains highly relevant, particularly among 
LMICs. In this example, key animal manage-
ment practices included the following:

• Two farms were used: farm A with 
non-reactors (TST-negative animals), 
and farm B with reactors (TST-positive 
animals), which were at 150 yards’ dis-
tance from each other.

• Separate personnel were assigned to 
each herd; if the personnel went over  

Example 2 – In a study published in 1928 on the segregation method for eliminating bTB from cattle, two 

cattle herds, one positive and one negative for M. bovis, were placed in pastures 150 yards apart, without 

sharing any materials, and with calves removed at birth from the positive herd and tested at one year. It was 

found that a herd could be effectively cleared of bTB within 3 to 4 years using this method while regularly 

testing cows and calves in the negative group, allowing the positive group to be eliminated naturally [16].

Example 3 – In a study in Ethiopia of a herd with 500 cattle [15], the overall herd prevalence of bTB was 

48% at the time of first testing using CCT in October 2002. Based on this initial testing result, the farm was 

divided into a ‘positive’ and a ‘negative’ herd, and the two herds were physically separated. After the two 

herds were separated, three consecutive testing rounds on the negative herd and removal of the positive 

reactors to the positive herd were conducted. In October 2003, the first of three tests was applied to the 

negative herd, yielding 14% of animals positive to the CCT. In February 2004, the second test resulted in 

9.5% CCT-positive animals, and the third test in May 2004 showed 1% CCT-positive animals. In this specific 

scenario, the percentage of positive animals in the negative herd was reduced from 14% to 1% within 2 years.

to farm B to see the reactors, these per-
sonnel changed their boots before re-
turning to farm A.

• The two herds were never allowed to be 
pastured in the same field or in any two 
fields that were side by side. 

• Materials, feeding utensils and other 
equipment used on the two farms were 
kept strictly apart.

• The calves of reactor mothers 
(TST-positive cows) were removed at 
birth and raised on sterilised milk.

Key biosecurity management practices 
implemented in this study included the 
following measures:

1. The two herds were kept separated by a 
distance of one kilometre.

2. There was no physical contact between 
the two herds.

3. The negative herd was positioned at a 
higher geographical elevation than the 
positive herd.

4. Animals in both herds were fed and 
watered using the same management 
practices, but different staff were as-
signed to each herd.

5. The negative herd underwent three 
consecutive tests every four months 
following the initial test.

6. Positive reactors were removed from 
the negative herd and mixed with the 
positive herd.
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BOX 11

Best practices for testing and segregation 

Testing and segregation of MTBC-infected herds, while proven to be a relevant 
strategy, must consider the ability and resources of individual farmers to 
effectively house infected animals separately.

Best practices include:

• Establishing two physically separated herds: one with bTB-negative 
animals (non-reactors) and one with bTB-positive animals (reactors).

• Regularly testing all the non-reactors and monitoring their positivity over 
a period of time. Over time, the number of reactor animals from the non-
reactor group should decrease, indicating progress.

• Transferring any test-positive animal to the reactor herd.

• Not reintroducing reactor animals to the non-reactor herd.

• Not selling reactor animals to other herds. When appropriate they need to 
be sent to the slaughterhouse.

• At the country level, Veterinary Authorities could monitor the number of 
such farms and their success in reducing reactor animals.

• Assigning different personnel to each herd.

• Using biosecurity measures to prevent cross-contamination/infection 
between herds by:

– requiring personnel to change clothing and boots before entering the 
non-reactor farm.

– ensuring that the two herds do not graze in the same field or adjacent 
fields. 

– keeping separate equipment for the infected herd and healthy herd; not 
using common instruments, materials or feeding utensils on the two 
farms.

– if only one milking room is available, milking the non-reactor cows 
(negative herd) first, and the reactor cows last; cleaning and disinfecting 
all milking equipment and the room after milking the positive cows.

3.2.1.5. Vaccination of livestock with 
BCG 
Vaccination of livestock against mam-
malian tuberculosis has long been the 
subject of investigation for the control of 
bTB in cattle and other animal species. 
Currently, the only available vaccine 
for M. bovis infections in cattle is the 
BCG vaccine [1], which contains a 
live attenuated strain of M. bovis [8]. 
Terrestrial Manual [2] Chapter 
3.1.13., 'Mammalian tuberculosis', and 
Terrestrial Code [1] Chapter 4.18. 
‘Vaccination’, provide foundational in-
formation and context regarding the 

use of BCG as a vaccine against mam-
malian tuberculosis. Terrestrial Code 
Chapter 4.18. also provides guidance to 
Veterinary Services on the use of vacci-
nation in support of disease prevention 
and control programmes.

Current data on BCG ‘vaccine efficacy’ 
are highly variable. Reports in cattle 
have indicated a modest direct efficacy 
[10] (of approximatively 25%) for re-
duction in susceptibility to the disease 
as well as indirect effects in reducing 
infectiousness. A herd-level transmis-
sion dynamic model indicated that BCG 

https://www.woah.org/fileadmin/Home/eng/Health_standards/tahm/3.01.13_Mammalian_tuberculosis.pdf
https://www.woah.org/fileadmin/Home/eng/Health_standards/tahm/3.01.13_Mammalian_tuberculosis.pdf
https://www.woah.org/en/what-we-do/standards/codes-and-manuals/terrestrial-code-online-access/?id=169&L=1&htmfile=chapitre_vaccination.htm
https://www.woah.org/en/what-we-do/standards/codes-and-manuals/terrestrial-code-online-access/?id=169&L=1&htmfile=chapitre_vaccination.htm
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vaccination may enable a substantial 
reduction in the future spread and over-
all burden of disease [10]. 

To optimise the use of the BCG vaccine, 
it is crucial to continue field testing of 
various animal species, environments 
and husbandry systems. These tests 
should be conducted under different 
levels of disease prevalence to com-
prehensively assess the vaccine’s effec-
tiveness. It is also essential to evaluate 
the practical application of tests de-
signed to differentiate infected animals 
from vaccinated ones (DIVA tests) [17]. 
This holistic approach will ensure the 
vaccine’s efficacy and its practical utility 
in diverse settings. Important factors to 
consider for the field evaluation of the 
cattle TB vaccine include, but are not 
limited to: 1) age at vaccination, 2) how 
and when to vaccinate, 3) BCG strain to 
use, 4) duration of vaccination, 5) vac-
cine application route, 6) vaccination 
dose, 7) differential diagnosis, 8) meas-
urement of disease and 9) M.bovis chal-
lenge [12, 17, 18]. 

Although the BCG vaccine does not 
completely prevent or eliminate the 
risk of infection, the common con-
sensus among researchers is that it 
significantly reduces the likelihood of 
infection, diminishes the severity of 
clinical signs, and subsequently lowers 
the transmission rate of bTB among 
cattle [10, 12, 17-20]. This highlights 
the vaccine’s role in mitigating disease 
impact despite variations in specific 
measurements of 'vaccine efficacy'. 
Researchers have further concluded 
that vaccination may have a significant 
positive impact in high-prevalence re-
gions, especially when implemented as 
a complementary strategy to ongoing 
bTB control efforts, as presented in the 
other sections in this document.

In any scenario, best practices would 
suggest that the use of BCG vaccination 
for livestock should be complemented 
with routine surveillance and improved 
general biosecurity, together with 
other control methods such as those 

measures included in Section 3.2.1. on 
movement control, testing and segre-
gation, or testing and removal. Large-
scale field trials to assess the efficacy 
and potential contribution of BCG vac-
cination of livestock as a component 
of comprehensive animal TB control 
plans are ongoing in several countries, 
including the UK and Mexico.

To assess the feasibility and effective-
ness of interventions, including BCG 
vaccination for livestock, countries are 
encouraged to implement pilot pro-
jects. These projects can provide valu-
able data to inform a tailored approach 
to disease control in different contexts. 
Additionally, pilot projects can help 
countries develop a ‘business case’ by 
evaluating the lower risks and costs, as 
well as the direct and indirect benefits 
of implementing BCG vaccination or 
other interventions as part of a broader 
bTB control programme. 

For countries lacking bTB control pro-
grammes but considering livestock 
vaccination, potential benefits include 
reduced public health risks, lower sus-
ceptibility to new infections amid dairy 
intensification, improved productivity 
and enhanced market access. These in-
centives can be pivotal in initiating TB 
control measures. When implementing 
pilot projects, countries need to monitor 
and evaluate the progress, outcomes and 
impact of the vaccination campaign. Key 
aspects to evaluate include the logistics 
of field implementation, vaccine coverage 
and impacts on the epidemiology of bTB.

Despite evidence of BCG vaccine-in-
duced protection in cattle, the use of the 
BCG vaccine is currently prohibited in 
many countries [2]. This prohibition is pri-
marily due to the vaccine’s impact on the 
specificity of the TST, leading to false pos-
itives and the inability to differentiate be-
tween infected and vaccinated animals.

The BCG vaccine for humans has been 
in use for over 100 years and is one 
of the most widely administered vac-
cines globally, reaching over 80% of 

https://www.pasteur.fr/en/home/research-journal/news/bcg-vaccine-first-tuberculosis-vaccination-took-place-century-ago
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children in countries where it is in-
cluded in the national immunisation pro-
gramme. According to WHO’s Essential 
Programme on Immunization, BCG is a 
critical component of childhood immu-
nisation programmes in many countries, 
and authorities must ensure an uninter-
rupted supply of the vaccine.

If national health authorities are con-
cerned about occasional shortages of 
the BCG vaccine for human use, it is im-
portant to note that veterinary vaccines 

operate within a separate supply chain. 
Veterinary vaccines must be manufac-
tured, licensed and sold independently 
from human vaccines, and this distinc-
tion ensures that the production and 
availability of BCG vaccines for animals 
do not impact the supply for childhood 
immunisation programmes. Maintaining 
a clear separation between human and 
veterinary vaccine supply chains helps to 
safeguard the continuous availability of 
BCG vaccines for essential public health 
programmes.

 
BOX 12

Best practices for use of BCG vaccination for livestock 

The use of BCG vaccination for livestock is a strategic option that could be considered under 
certain epidemiologic conditions, such as in high-prevalence areas. If used consistently over 
time in a geographical area, it has been shown to have multiple positive effects, even beyond 
decreased prevalence of bTB. These include reduced severity of clinical disease in livestock 
and wildlife species, reduced interspecies transmission (to wildlife, other domestic species, 
humans), improved productivity and value of livestock, and, if offered as a government service, 
commitment and ‘buy-in’ of farmers and producers.

Before BCG vaccine 
can be considered as a 
country strategy, country-
specific technical issues 
on vaccine usage should 
be considered, such as:

• Specific areas of a 
country to deploy the 
vaccine.

• Vaccine coverage in 
herds.

• Age groups to target.

• Comparison of bTB 
incidence in vaccinated 
versus unvaccinated 
herds.

• Vaccine efficacy.

• Information on 
performance of DIVA 
tests.

• Scalability of vaccine 
usage.

Some of the drawbacks of 
using BCG vaccine include:

• The need to ensure a ‘cold 
chain’.

• Lack of usefulness of BCG 
vaccine/vaccination in 
already infected animals.

• Barriers to exportation of 
BCG-vaccinated cattle.

• Potential for unrealistic 
expectations by different 
stakeholders on the 
impact vaccination would 
have as a strategy for TB 
in livestock species.

• Need (and extra cost) 
for a DIVA test that 
differentiates naturally 
infected animals from 
vaccinated animals.

• Ethical considerations in 
countries/regions with 
shortages of BCG vaccine 
for humans.

Further research on BCG 
vaccine field trials under 
natural conditions is 
needed to gather additional 
scientific evidence on issues  
such as:

• Vaccine efficacy.

• When to vaccinate cattle.

• Safety of BCG in lactating 
cows, calves.

• Cost-benefit analysis.

https://www.who.int/teams/immunization-vaccines-and-biologicals/essential-programme-on-immunization/
https://www.who.int/teams/immunization-vaccines-and-biologicals/essential-programme-on-immunization/
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3.2.2. Wildlife–livestock interactions 
and risk of transmission of MTBC 
species 

Mycobacterium bovis primarily infects cat-
tle, but numerous other animal species can 
also be affected by this bacterium and other 
members of MTBC. These wildlife species 
can serve as sources of infection for cattle 
and other livestock. Transmission can be 
through direct contact between different an-
imal species [21] or indirectly through shar-
ing of habitats such as grazing or watering 
points [22]. Thus, wildlife species can act as 
reservoirs for M. bovis and other MTBC spe-
cies, posing a risk to livestock through direct 
and indirect transmission. Examples include 
badgers in the UK and Ireland, wild boars in 
Spain, African buffalo in South Africa, brush-
tail possums in New Zealand and white-tailed 
deer in the USA [23].

In the past few decades, the most common 
control strategy to mitigate the risk of trans-
mission from wildlife to livestock has been 
through culling of wildlife species. While 
culling has been a common control method, 
there are studies demonstrating its ineffec-
tiveness in the bTB management strategy 
[24] and raising concerns about its impact 
on wildlife conservation. 

Example 4 – In North America, a structured sur-

veillance system exists for the at-risk wildlife pop-

ulation, and a selective culling strategy has been 

used for high-risk groups, to improve the practical-

ity and efficacy of culling procedures [21]. A review 

of wildlife management strategies in Africa, span-

ning ten countries, found that culling did not result 

in the elimination of the disease among buffalo pop-

ulations and was met with backlash from the com-

munity due to animal conservation concerns [25].

3.2.1.1. Vaccination of wildlife species 
with BCG
Despite differing opinions on the ef-
ficacy of wildlife culling practices to 
control bTB, it is widely acknowledged 
that culling involving large numbers of 
wildlife is costly [21] and often imprac-
tical [24], as well as being socially unac-
ceptable. Therefore, recent studies and 

efforts have investigated the vaccination 
of wildlife as a potential contiguous con-
trol measure.

Wildlife vaccination is gaining interest 
as a tool for managing wildlife diseases 
in free-ranging wild animals. A few coun-
tries, such as the Republic of Ireland [13] 
and the UK [15], have approved vaccina-
tion for badgers as part of their disease 
control programme to control the spread 
of bTB.

The use of BCG vaccines in wildlife ver-
sus livestock represents two funda-
mentally distinct strategies driven by 
different epidemiologic, legal, regulatory 
and logistical considerations. In the first 
scenario, countries in the final stages 
of disease elimination without infection 
in livestock might consider vaccinating 
wildlife species, including endangered 
wildlife species.

However, a stated goal of disease elimi-
nation in wildlife populations may not be 
feasible for countries with endemic bTB. 
Vaccination may be used to reduce the 
transmission and disease burden to the 
point that culling becomes more fea-
sible. Hence, while a vaccination-only 
programme is not recommended, vacci-
nation of wildlife species together with a 
targeted removal approach may improve 
prospects for eventual elimination of the 
disease in wildlife populations. 

Example 5 – A modelling study conducted on 

white-tailed deer in Michigan, USA, in 2024 indi-

cated that the use of vaccination, particularly when 

combined with increased deer harvest (hunting or 

culling of deer), effectively reduces disease preva-

lence. In this study, researchers identified feasible 

integrated management strategies including vac-

cination and increased deer harvest that reduced 

disease prevalence in free-ranging deer; however, 

few scenarios led to disease elimination due to the 

chronic nature of bTB. This study concluded that, 

while complete elimination is challenging, sus-

tained vaccination and research to improve vac-

cine effectiveness are crucial for long-term disease 

management [26].
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Example 6 – A study that mapped the efficacy 

of badger vaccination in ‘high-risk’ areas of the UK 

between 2009 and 2020 used a simulated model 

system to map the efficacy of a badger vaccination 

programme. It was predicted that implementing a 

mass-vaccination approach post-cull would sig-

nificantly reduce the number of infected badgers 

over time [27]. This was supported by prior studies, 

which reported that intra-muscular vaccination of 

badgers with BCG reduced the severity and risk of 

infection by 54% [28] and 74% [29]. Similar results 

were observed in field trials with possums in New 

Zealand [30].

Scientific data reviewed and published in 
2018 [17] show that ‘oral delivery of BCG 
vaccine to wildlife reservoirs of infection 
such as European badgers, brushtail 

possums, wild boar and deer has been 
shown to induce protection against TB 
and could prove to be a practical means 
to vaccinate these species at scale’.

Example 7 – In March 2023, the Irish Minister of 

Agriculture, Food and the Marine announced that 

badger vaccination would be an integral part of 

the Irish TB Eradication Programme [31]. For more 

than 15 years, research has been conducted on the 

use of the BCG vaccine against MTBC infections in 

badgers. Specifically, scientific trials that took place 

between 2013 and 2017 demonstrated that vacci-

nating badgers with the BCG vaccine is as effective 

as selective culling of badgers in controlling the 

spread of TB among badger populations. This evi-

dence supported the use of vaccination as an alter-

native to culling for managing TB in badgers [32].

BOX 13 
Best practices for minimizing risk of MTBC transmission between livestock and wildlife 

Depending on parameters of cultural and societal acceptability, among options for addressing MTBC 
infection and disease in wildlife, best practices include:

• Interventions to limit interactions, such as fencing of areas to decrease co-mingling.

• Consideration of vaccination of wildlife species with BCG.

• Targeted wildlife culling in high-risk areas or high-risk species in line with Terrestrial Code  
Chapter 7.6.: ‘Killing of animals for disease control purposes’.

3.2.3. Reducing the risk of zoonotic 
transmission 

Zoonotic tuberculosis (zTB) is a form of TB 
in humans caused by transmission from 
animals. Historically, the available data in-
dicate that M. tuberculosis is the aetiolog-
ical agent for TB infection in humans, and 
M. bovis is the aetiological agent for TB in 
animals [33]. However, on a global level the 
causative MTBC is still not being differen-
tiated to the species level for the vast ma-
jority of people with TB [4, 5, 9, 34]. While 
M. bovis is the main causal agent of bTB, 
other members of the MTBC (M. tubercu-
losis, M. africanum, M. caprae, M. orygis, 
and M. microti) are known to cause bTB 
in cattle [35] and are potentially zoonotic. 
WHO’s End TB Strategy is targeted at re-
ducing TB caused by M. tuberculosis, and 

in 2017, WHO recognised and included  
M. bovis as a cause of disease in humans. 

Cattle are the most important animal res-
ervoir of TB in relation to zoonotic expo-
sure of humans. The true burden of zTB is 
likely underreported due to a lack of rou-
tine surveillance and diagnostic facilities in 
most countries. A 2022 systematic review 
found that surveillance data on zTB due to 
M. bovis were lacking in nearly 90% of the 
119 countries analysed [36]. Furthermore, 
60% of the countries were known to have 
M. bovis infections within their herds, yet 
fewer than 10% had implemented a zTB 
surveillance programme [36]. This study 
also concluded that zTB surveillance is 
highly conditioned by a country’s income 
level, and identified a discrepancy be-
tween the level of risk of animal–human TB 

https://www.woah.org/en/what-we-do/standards/codes-and-manuals/terrestrial-code-online-access/?id=169&L=1&htmfile=chapitre_aw_killing.htm
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transmission and the extent of surveillance. 
In addition, fewer than 5% of the countries 
assessed had implemented integrated hu-
man and animal TB control programmes, 
which suggests low adoption of the One 
Health approach across the world [37].

The risk and burden of zTB in humans 
caused by different MTBC species varies 
across countries, depending on the prev-
alence of bTB and the level of implemen-
tation of the above-mentioned practices. 
A key tool to help reduce transmission of 
MTBC species from animals to humans is 
to protect the food supply directly through 
screening and inspection of carcasses and 
pasteurisation or boiling of milk and dairy 
products. In countries where socio-cultural 
and epidemiological factors facilitate the 
zoonotic transmission of MTBC species, 
data and local research on the burden, 
awareness and collaboration between the 
human and animal sectors are necessary. 

Disease surveillance programmes for both 
bTB and zTB should be implemented and 
priority should be given to screening com-
munities with a high prevalence of bTB, or 
those with cultural practices that expose 
humans to MTBC species either directly 
from infected animals or indirectly from 
contaminated food products. This is essen-
tial to generate evidence on the burden of 
disease in humans.

To accomplish the goal of WHO’s End TB 
Strategy, a coordinated, multisectoral 
One Health approach that involves animal 
health and public health authorities, health 
practitioners, veterinarians, politicians, re-
searchers, experts in social, cultural and 
communication issues, economists, farming 
groups and local communities is necessary. 
It is recommended that, during the estab-
lishment of a ‘business case’ for bTB control 
in livestock, Veterinary Authorities should 
recognise the importance of considering 

 
BOX 14 
Best practices for zoonotic TB 

To better measure and understand the challenges posed by zTB in humans, differentiating the 
causal agent, especially in high-risk groups, is crucial for accurate diagnosis, treatment, and 
prevention. 

Best practices include routine surveillance of both bTB and zTB and differentiation of the causal agent 
(MTBC species) of TB in humans from high-risk groups potentially exposed to MTBC species of animal 
origin. 

Zoonotic TB high-risk communities or at-risk workers include: 

• Areas where socio-cultural practices increase the risk of exposure and transmission of MTBC 
species either directly from infected animals, or indirectly from contaminated food products.

• Areas where consumption of unpasteurised milk or untreated animal products from infected 
animals is common.

• Rural communities – individuals residing in areas where bTB is endemic.

• Animal health workers, livestock rearers, cattle herders, dairy workers and individuals who directly 
handle cattle or work in dairy production and those who come into contact with infected animals 
or animal products.

A One Health approach should be used, including implementing a coordinated, multisectoral 
programme that involves public health officials (Ministries of Health and Agriculture); health 
practitioners (veterinarians and physicians); politicians; basic science researchers; experts in 
social, cultural and communication issues; and economists, among others. 

It is important to address the concerns of the community and protect them from the risk of zTB, 
as they depend on healthy livestock for the nutrition provided by dairy products and animal 
protein. The food supply should be safeguarded through meat inspection and heat treatment 
or pasteurisation of dairy products, with commercial producers certified and monitored for 
compliance with pasteurisation standards. Understanding the risk of TB transmission and ‘buy-in’ 
of rules and regulations may be facilitated by due consideration of the concerns and inputs of the 
community, coupled with transparent, honest, accurate and fluent communication.
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BOX 15
Other considerations
WOAH recognises that there are limited reports on the use of antimycobacterial 
chemotherapy and chemoprophylaxis in livestock species, particularly with 
compounds such as isoniazid (INH), which is an option for first-line treatments 
in humans. Despite the use of antimycobacterial treatments, especially INH, 
in susceptible zoo and companion animals, WOAH has cautioned against 
using this approach for livestock. This caution is due to the potential risk that 
treated animals could continue to shed and transmit MTBC species to other 
animals and humans. Additionally, there are concerns regarding antimicrobial 
resistance. The position of the Quadripartite on the responsible and prudent use 
of antimicrobials, in alignment with the 7th edition of the WHO List of Medically 
Important Antimicrobials [38], and WOAH’s List of Antimicrobials of Veterinary 
Importance [39] is that their use be discouraged for the treatment of TB in 
livestock.

WOAH also acknowledges the use of phytochemicals or traditional remedies for 
TB; however, there is currently insufficient evidence regarding their effectiveness. 
Therefore, this intervention is excluded from the present guidelines, while 
acknowledging the need for further study in this area, and the potential for 
emergence of new technologies and approaches.

not only the economic benefits derived from 
reducing the burden of bTB in animals, but 
also assessing the broader public health im-
pacts. Controlling bTB would not only yield 
economic advantages, but may also con-
tribute significantly to public health bene-
fits by reducing the risk of MTBC zoonotic 

transmission, mitigating the risk of antimi-
crobial resistance emergence and improv-
ing the overall efficacy of health systems. 
This holistic perspective reinforces the 
interconnectedness of animal and human 
health in the context of TB control efforts 
consistent with the One Health approach.

https://cdn.who.int/media/docs/default-source/gcp/who-mia-list-2024-lv.pdf?sfvrsn=3320dd3d_2
https://cdn.who.int/media/docs/default-source/gcp/who-mia-list-2024-lv.pdf?sfvrsn=3320dd3d_2
https://www.woah.org/app/uploads/2021/06/a-oie-list-antimicrobials-june2021.pdf
https://www.woah.org/app/uploads/2021/06/a-oie-list-antimicrobials-june2021.pdf
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4. Operational Research 
in their national bTB programmes that is 
based on knowledge gained, and allows 
strategies to be adapted to become more 
efficient. Operational and behavioural re-
search studies should include:

• the acceptability of proposed 
procedures;

• how and when to discontinue or 
improve practice;

• how to implement findings;
• optimal communication methods.

As strategies other than T&S of animals 
are implemented and new tools developed, 
these guidelines will be reviewed and po-
tentially updated to evaluate and incorpo-
rate progress. This will require additional 
research, ranging from basic science to 
operational and programme studies that in-
corporate ‘learning by doing’, the use of mon-
itoring and evaluation, and behavioural and 
interventional studies to measure and con-
tinually improve programme performance. 
Thus, countries and key local stakehold-
ers should include a learning component 

Guidelines for the control of Mycobacterium tuberculosis complex in livestock. Beyond test and slaughter
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5. Conclusion 
While the T&S of livestock remains the most 
effective tool to control bTB disease and 
eventually eliminate the transmission of 
MTBC species, this strategy is not always 
feasible. These guidelines, based on a com-
prehensive literature review, expert opin-
ions obtained via FGD, individual interviews, 
an online survey of global stakeholders, and 
the consensus of a panel of WOAH experts 
are presented in response to the difficulty 
that the majority of WOAH Members face 
in applying the T&S strategy, due to epide-
miologic, religious, socio-cultural and/or 

economic considerations. Used in whole or 
in part, these strategies other than T&S of 
animals build a pathway towards the elimi-
nation of bTB in livestock species. Using the 
One Health approach, their implementation 
will also contribute to reducing the burden 
of MTBC species infection and TB in wildlife 
and zTB in humans. The guidelines reflect 
current knowledge and should be consid-
ered a ‘living document’. In the future, they 
will require review and potential adjust-
ments with the advent of new evidence and 
emerging technologies.

Guidelines for the control of Mycobacterium tuberculosis complex in livestock. Beyond test and slaughter
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Annex 1
Scenarios for countries with 
different epidemiologic settings 
and resource availability 

The following scenarios could inform the 
choice of bovine turberculosis (bTB) con-
trol strategies, based on existing epidemio-
logic settings, quality of Veterinary Services 
and economic and logistical factors. Each 

scenario considers resource availability, 
farming practices, potential interventions, 
benefits and challenges involved in devel-
oping context-specific bTB control plans.

Veterinary Authorities can use these sce-
narios to develop their own framework for 
developing and implementing tailored bTB 
control strategies. 

SCENARIO 1 
Bovine TB-free countries, or countries with low (2%–5%) or extremely low herd 
prevalence (<2%), with a fully implemented bTB national control programme, and 
intensive agriculture.

Country profile: officially free of bTB, or with low (i.e. 2%–5%) or extremely low herd prevalence (i.e. 
<2%), with an active, functioning and operational national bTB control programme, with advanced 
veterinary and public health infrastructure, intensive farming practices and livestock movements 
in accordance with WOAH standards.

Objective: to reduce bTB burden and move towards or maintain bTB-free status, adhere to interna-
tional trade and welfare standards and to protect the public from zoonotic transmission of MTBC 
species.

What needs to be considered 
• Continuing current T&S strategy: based on current average prevalence, as well as availability 

of economic resources and infrastructure to carry out T&S with economic compensation of 
farmers.

• General biosecurity measures: important to maintain using existing infrastructure.
• Zoning: may be used to create defined areas based on bTB risk (e.g. disease-free and control 

zones) to ensure safe and secure domestic and international trade.
• Certification and traceability programmes: using existing trade infrastructure facilitates trade 

from disease-free areas and ensures traceable, disease-free supply chains.
• Vaccination of livestock using BCG: neither recommended nor necessary for livestock in bTB-

free countries, or with extremely low (<2%), or low (2%–5%) bTB herd prevalence.

How to do it: sustain economic resources to maintain advanced Veterinary Services, an active bTB 
national control programme, trade infrastructure and regulatory systems.

Benefits: effective bTB control, economic trade benefits, sustained export markets access, high 
animal health standards, public health safety.

Challenges: maintaining disease-free status (and/or low prevalence), potential MTBC species 
spillover from wildlife.

Guidelines for the control of Mycobacterium tuberculosis complex in livestock. Beyond test and slaughter
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SCENARIO 2
Bovine TB herd prevalence greater than 5%, bTB national control programme partially 
implemented, good Veterinary Services, emerging economy transitioning from extensive 
to intensive farming.

Country profile: herd prevalence >5%, growing economy, transitioning from extensive (i.e. tradi-
tional/communal and/or pastoralist farming practices, usually with a small number of herds) to in-
tensive farming or animal husbandry practices, growing investments in public health infrastructure.

Objective: to decrease prevalence of bTB by improving its control amid changing farming prac-
tices (extensive to intensive farming), which are known to increase bTB prevalence; improve 
productivity; promote and/or improve market access; reduce the risk of zoonotic MTBC species 
transmission.

What needs to be considered:
• Surveillance: measurement and assessment of the magnitude of bTB; crucial for long-term 

success.
• Strategy: updating the disease control programme along with identifying the necessary legis-

lative and regulatory mechanisms to support activities.
• Awareness programmes: awareness raising among the community at high risk of disease in 

the animal population. This would further support the implementation of surveillance activities.
• Zoning and compartmentalisation: having separate areas of intensive farming to help control 

disease spread, support for transition to intensive farming and high-value market access; this 
requires fit-for-purpose surveillance, animal identification and traceability systems.

• Animal movement controls: requires regulatory enforcement to promote prevention of MTBC 
species transmission between animals, herds, countries/zones.

• Market and policy drivers: potential for success with specific incentives to increase market ac-
cess for participating farmers (e.g. premium pricing for products from bTB-free herds); policy 
initiatives (e.g. mandatory testing, subsidies for BCG vaccination of livestock, compensation 
for slaughtered animals).

• Testing and segregation: in more developed regions with intensifying dairy herds, separate 
housing of infected animals may be precluded by lack of availability and/or cost of land.

• BCG vaccination of livestock: before considering roll out of BCG vaccine for livestock, it is 
highly recommended to continue to field test it in order to evaluate the vaccine and optimise 
its use in livestock (see Section 3.2.1.5.). BCG vaccination could be a cost-effective strategy, 
especially in countries where ante- or post-mortem surveillance is not conducted on a routine 
basis and where trade will not be affected by its use. The use of BCG vaccine for livestock 
should be considered only in countries with epidemiologic scenarios that would benefit from 
this strategy; for example, countries in which bTB is endemic with high bTB herd prevalence 
and the country is not planning to engage in trade of animals, or countries not carrying out 
DIVA testing.

How to do it: adapting and implementing strategies based on regional capabilities, high-risk set-
tings; selecting interventions based on country-identified needs. These could have moderate fea-
sibility depending on the country’s Veterinary Services and infrastructure. Ensuring availability of 
BCG vaccines in childhood immunisation programmes.

Benefits: reduced bTB prevalence, improved animal health, economic growth in the farming and 
agriculture sector, improved public health and safety.

Challenges: diverse farming practices; regional disparities in bTB disease; social and economic con-
straints; managing bTB reactor animals; the need for DIVA testing for vaccination of cattle.
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SCENARIO 3
Bovine TB herd prevalence >5%, without an active, functioning or operational bTB na-
tional control programme, low-resource setting, extensive farming.

Country profile: herd prevalence >5%, limited economic resources, extensive (traditional/commu-
nal, and/or pastoralist farming practices, usually with a small number of herds), weak Veterinary 
Services and public health infrastructure.

Objective: to manage bTB with limited resources, focusing on decreasing bTB in intensified dairy 
herds, and reducing the risk of zoonotic transmission of MTBC species.

What needs to be considered: 
• Surveillance: to understand the epidemiologic situation, which rests on knowledge of suscep-

tible animal populations and their distribution. Targeted surveillance is key in areas that are 
common congregation points, such as local markets and slaughterhouses, to assess the mag-
nitude of bTB in a country. 

• Strategy: updating or developing a disease control programme along with identifying the nec-
essary legislative and regulatory mechanisms to support activities.

• Awareness programmes: awareness raising among the community at high risk of having dis-
ease in the animal population. This would further support the implementation of surveillance 
activities.

• Biosecurity measures: implementing measures could be challenging with limited feasibility. 
The challenges could be addressed through community training.

• Zoning and compartmentalisation: possible for intensive and high-risk farms towards devel-
opment of disease-free, high-value herds.

• Testing and segregation: possible in areas with intensifying dairy herds; challenges in areas 
using communal farming practices.

• BCG vaccination of livestock: before considering roll out of BCG vaccine for livestock, it is 
highly recommended to continue to field test it in order to evaluate the vaccine and optimise 
its use in livestock (see Section 3.2.1.5.). BCG vaccine could be a cost-effective strategy, es-
pecially in countries where ante- or post-mortem surveillance is not conducted on a routine 
basis and where trade will not be affected by its use. Use of BCG vaccine for livestock should be 
considered only in countries with epidemiologic scenarios that would benefit from this strat-
egy, for example, countries in which bTB is endemic and with high bTB herd prevalence. This 
strategy could be feasible for selecting high-risk areas or those areas with intensifying dairy 
herds, but widespread use may be limited due to logistical and resource constraints.

How to do it: use of bTB surveillance, awareness and education is key. However, due to different 
priorities and lack of or limited funding, infrastructure, personnel, diagnostics, and BCG vaccines, 
the feasibility of bTB control may be limited. Ensuring availability of BCG vaccines in childhood 
immunisation programmes.

Benefits: improved animal health and community livelihoods; foundation for long-term control and 
stability, improved public health and safety.

Challenges: to separate and house infected animals effectively requires additional land and fi-
nancing; insufficient funding; the need for a DIVA test for vaccination of cattle. 
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SCENARIO 4
Countries with significant wildlife reservoirs of MTBC species.

Country scenario: countries with one or more wildlife species acting as reservoirs for bTB (badg-
ers, possums, African buffalo, white-tail deer, wild boar, among others).

Objective: to prevent and/or decrease transmission of MTBC species from wildlife to livestock and 
to decrease MTBC infection and TB in wildlife species.

What needs to be considered: 
• Awareness programmes: awareness raising among technical stakeholders on the risk path-

ways of wildlife TB, and among the local community members who are in close contact with 
wild animals.

• Habitat management: needs appropriate environmental planning, such as physical barriers to 
prevent contact between wildlife and cattle.

• Testing and segregation: can be feasible in cattle and may be useful (but controversial) where 
the wildlife population is significant.

• Zoning and compartmentalisation: can be used to establish buffer zones; compartmentali-
sation can be used to manage disease within specific wildlife populations or livestock herds.

• BCG vaccination for wildlife: logistically challenging but increasingly explored. Since 2018, 
Ireland has been vaccinating badgers with BCG.

• BCG vaccination for livestock: before considering rolling out BCG vaccine for livestock, it is 
highly recommended to continue to field test the vaccine in order to evaluate and optimise 
its use in livestock (see Section 3.2.15.). BCG vaccine could be a cost-effective strategy, espe-
cially in countries where ante- or post-mortem surveillance is not conduced on a routine basis 
and where trade will not be affected by the use of BCG vaccine. The use of BCG vaccine for 
livestock could be considered in countries in which bTB is endemic and with a high herd bTB 
prevalence in livestock and where significant wildlife reservoirs exist.

How to do it: using integrated wildlife-livestock disease management. This depends on the abil-
ity to manage wildlife-livestock interactions and requires an integrated multisectoral One Health 
approach.

Benefits: reduced wildlife-livestock disease transmission; balancing disease control with conser-
vation, maintenance of public trust.

Challenges: transmission in livestock is driven by combined inter- and intra-specific transmis-
sion. There is a need to balance wildlife conservation with bTB disease control. Other challenges 
include the public perception of wildlife management, and the need for a DIVA test for vaccination 
of cattle, the shortage of BCG vaccine.
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