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Bovine tuberculosis (bTB) is an intractable problem in settings where ‘test-and-cull’ policies are not
affordable or socially acceptable, or in areas where Mycobacterium bovis infection is sustained by
wildlife reservoirs. Given the limited efficacy of traditional bTB containment methods in these
countries, it seems important to re-assess the value of bacille Calmette-Guérin (BCG) vaccination.
BCG has been used in humans for nearly 100 years, but its use in animals is limited [1]. A bTB
workshop held in Jerusalem considered key bTB knowledge gaps and innovative solutions, with a
specific focus on BCG vaccination [2]. Table I presents an overview of bTB knowledge gaps and
research needs identified at the workshop.

BCG vaccination of cattle

Studies have demonstrated that BCG vaccination of cattle can be a valuable tool in bTB control [3, 4]. A major
constraint has been potential positive reactions with the traditional tuberculin skin test. However, these concerns have
been addressed with new tests that utilise M. bovis antigens not expressed by BCG [5]. Potential impacts on bTB
diagnosis are also less relevant in settings that do not export cattle and where ‘test and cull’ is not a control option.

BCG vaccination of camels

The dromedary camel (Camelus dromedarius) is important for the livelihood of many pastoral communities and camel
milk is traditionally consumed raw. Camel tuberculosis has been reported in multiple countries [6, 7, 8]. There is a need
both to develop more sensitive and specific tests for bTB surveillance and diagnosis and to assess BCG efficacy against
bTB in domesticated camels.

BCG vaccination of wild animals

Vaccination of reservoir species aims to decrease bTB transmission among wildlife and spill-back to domestic animals.
Baits containing oral BCG vaccines have been successfully used in possums in New Zealand [3], badgers in Ireland [9],
and wild boar in Europe [10]. African buffalo (Syncerus caffer) are a major bTB reservoir species [11] and play an
important role in bTB spillover to other wildlife [11], including rare and endangered species such as black rhinoceros
(Diceros bicornis) [12] and African wild dog (Lycaon pictus) [L.M. De Klerk-Lorist, personal communication]. The
potential wildlife conservation value of BCG vaccination requires further exploration.

Table I. – Bovine tuberculosis knowledge gaps and research needs identified at the Jerusalem workshop

Knowledge gap Research need
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Poorly quantified bTB
prevalence in humans,
cattle, camels, water
buffaloes and relevant
wildlife

• Existing bTB* surveillance data provide local snapshots, but fail to provide
a global overview of the situation.
• Poor communication between human and animal health branches of
government limit the exchange of relevant surveillance data.
• African buffalo and American bison are important bTB reservoirs, but the
contribution of water buffalo in Asian settings is poorly documented.
• bTB is not restricted to bovines. It may be a significant problem in
domestic camels, but the prevalence is unknown.
• Good surveillance data are essential to prioritise intervention sites,
especially if current BCG*** vaccine trials in cattle demonstrate success.

What to do when ‘test
and cull’ is not an
option?

• ‘Test and cull’ is unfeasible in settings where it is not economically viable,
where cultural or religious objections exist, or where wild animal reservoirs
exist in protected species.
• Settings where infected cows are long-lived pose the greatest risk, since
they could spread infection for prolonged periods of time. More studies
should track the natural history of disease and epidemic spread of bTB in
settings where infected animals cannot be culled.

Use of BCG vaccination
to reduce bTB in
domestic animals and
wildlife reservoirs

• Proof of principle BCG vaccine studies have demonstrated significant bTB
protection in cattle and in wildlife, such as possums in New Zealand and
badgers in Great Britain/Ireland.
• Oral BCG vaccination has shown good protection against TB** in humans
and bTB in cattle, but large-scale cattle studies are lacking and few studies
have investigated its value in problematic wildlife reservoirs.
• Novel BCG formulations and pragmatic delivery methods require
consideration in affected animal species.
• Limited research has investigated how M. bovis infection spreads within
local ecosystems and how this can be contained. The conservation value of
BCG vaccination in iconic wildlife species, for instance, the African buffalo,
and spill-over carnivore species such as lions and African wild dogs, has not
been considered.

* bTB: bovine tuberculosis, mostly caused by Mycobacterium bovis
** TB: tuberculosis, mostly caused by M. tuberculosis
*** BCG: M. bovis bacille Calmette-Guerin

Conclusion

Following a review of the efficacy and safety of BCG vaccination for bTB control in domestic livestock and wildlife [3],
there is scope to assess the ability of creative BCG vaccine delivery strategies to limit zoonotic disease risk and to
consider the conservation value of BCG vaccination in key affected wildlife, such as the African buffalo and associated
‘spill-over’ species.
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