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CLINICAL STUDIES 

Innovation and Collaboration: Combatting 
the Endemic Threat of Brucellosis 

Brucellosis is no longer a major concern to 
veterinarians and farmers in most developed 
countries, thanks to long-term control programmes. 
However, the disease still poses a major threat to 
both animal and human health in many lower-
income countries where veterinary infrastructure is 
less well developed and animal health less tightly 
controlled. 

Infection is endemic at high levels in large countries and 
regions, such as India, China and sub-Saharan Africa, and 
also in emerging livestock systems such as the peri-urban 
dairy farms, which have been expanding in Africa to supply 
milk and dairy products to urban populations. The World 
Health Organization estimates that around 400,000 people 
are infected each year by contaminated food and there are 
also many cases as a result of direct contact with infected 
animals.1

The impact of the disease on smallholder farmers who 
rely on cattle and small ruminants as a source of income 
and food can be particularly devastating. Although the true 
prevalence of the disease is not known in most countries, it 
is estimated that the cost to smallholder farmers in South 
Asia and sub-Saharan Africa alone is around US $500 
million per year.2 So can anything be done to control this 
important disease in those countries where it is endemic?

Professor Javier Guitián from the Royal Veterinary 
College (RVC) in London is a member of the Veterinary 
Epidemiology, Economics and Public Health Group and has 
a specific interest in the control of neglected zoonoses, 
including brucellosis. He believes that a number of factors 
need to be addressed before the disease can be successfully 
controlled in low- and middle-income countries (LMICs):

 
“Successful control of brucellosis in developed countries 

has used two basic strategies. First you have to reduce 
the prevalence of the disease by vaccinating ruminants; 
that may take some years. Then, once you have reduced 

the prevalence to manageable levels, brucellosis can be 
eliminated by means of test and slaughter of infected 
animals. But this second strategy is very costly.

“In high-income countries where the disease was once 
endemic, this approach has worked very well and brucellosis 
is now largely controlled. But there are a number of factors 
which mean that the same strategy is not so easy to apply 
elsewhere.”

Barriers to Eradication Schemes in Low- and Middle-
income Countries
One essential difference is the characteristic of the 
production system and the degrees of central control and 
organisation that can be applied.

“Brucellosis can be caused by different species of the 
bacteria that have a preference for different hosts. In 
several high-income countries that successfully eliminated 
brucellosis, the main problem was Brucella abortus in cattle, 
whereas in some of the regions where brucellosis is currently 
endemic, Brucella melitensis in goats and sheep is the main 
issue, and this species is actually more pathogenic to 
humans than the species that infects cattle. 

“In some of these settings, small ruminants are often 
kept in nomadic or pastoralist flocks and there is no 
identification system or movement control, so you can 
start to see why it is more difficult to apply a vaccination 
programme which covers the majority of animals. We are 
talking about places where animals can be moved and 
traded freely with no identification.”

Since a test-and-cull programme relies on movement 
restrictions, tight controls by the veterinary services and 
commitment from local authorities are required in order for 
such a programme to be truly successful. The other main 
barriers to the success of control programmes in LMICs are 
farmers’ unwillingness to cull animals, and a general lack 
of disease awareness. Many smallholder farmers in LMIC 
countries rely on relatively small herds of goats or sheep 
for their livelihoods and as a food source, and so without 
compensation for culled animals, their livelihoods would be 
at risk – and they would be unlikely to co-operate with the 
system. In terms of disease awareness, many smallholder 
farmers and veterinarians do not fully understand the 
extent or impact of brucellosis on either animals or humans 
– often due to the lack of pathognomonic symptoms. As 
a result, the disease and vaccination may not be a high 
priority.

Talking About Solutions:  
Reducing Prevalence Through Vaccination 
“In my view we need to talk more about reducing prevalence, 
rather than elimination,” explains Professor Guitián. “And the 
main way to reduce prevalence is through vaccination. This 
is how it has been done in high-income countries and how 
it can be done in endemic areas.

“But to be successful you have to vaccinate over a 
period of time. It is not enough to vaccinate once or twice 
and just stop. Discontinuation has been a huge issue in 
some countries, simply because they lack the resources.
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“In some cases control programmes ‘on paper’ are not 
really being implemented, or implementation becomes 
erratic and is discontinued if resources are not available. 
There can also be a discrepancy between the theoretical 
vaccination coverage and actual coverage if veterinarians 
and farmers are reluctant to vaccinate.”

According to Professor Guitián, one factor contributing 
towards a reluctance to vaccinate is that some veterinarians 
and farmers have concerns over the safety of current 
Brucella vaccines, and this is a key factor that needs to be 
addressed.  

“The current vaccines are live, so anyone administering 
them can accidentally infect themselves if they are 
not careful. Also, if you vaccinate pregnant animals, 
they can abort. This really limits the usefulness of the 
vaccine, because if people think it is not safe, and they 
do not perceive brucellosis as a major problem in their 
animals, then not surprisingly they are reluctant to use 
it. Understanding and consideration for farmers’ needs, 
perceptions and incentives are key considerations when 
developing a control plan.”

The need for a safer vaccine was one of the catalysts 
for a recently announced US $30 million competition, 
the Brucellosis Vaccine Prize. An initiative of AgResults 
(a collaboration between the governments of Australia, 
Canada, the UK and US and the Bill & Melinda Gates 
Foundation), and implemented by the Global Alliance for 
Livestock Veterinary Medicines (GALVmed), it incentivises 
animal health innovators to develop and register a new 
vaccine that is efficacious, safe and viable for use against 
Brucella melitensis in small ruminants across endemic areas.
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Professor Guitián comments: “Improved efficacy would 
be good – we are always looking for more effective vaccines 
– but the safety issue and the willingness of farmers to use 
the vaccine, and of governments to support its use, is more 
critical right now.”

A Barabaraig pastoralist child holds a goat so her young can feed in 
Mureru village, Tanzania – ©GALVmedKarel Prinsloo

Beyond Vaccination: Towards a Landscape of Change 
As well as the development of an improved vaccine, 
research aiming to ascertain the incidence and impact of 
the disease in both animals and humans is currently being 
carried out by the RVC team in endemic areas in the Middle 
East, North India and West Africa. This work is also trying 
to ascertain the practices and attitudes of farmers and 
veterinarians. 

“The baseline data gathered from these activities 
can be used to formulate potential control programmes 
incorporating, for example, the strategic use of vaccines. 
We use simulation and economic modelling to find out 
which strategies would be most suitable for different areas,” 
says Professor Guitián.

The expansion of livestock systems, such as the peri-
urban dairy farms in Africa, and the absence in many cases 
of official control systems or surveillance capability, means 
that the epidemiology of brucellosis in many areas is not yet 
understood and its true burden remains hidden. Professor 
Guitián is involved in a project under the ZELS (Zoonoses 
and Emerging Livestock Systems) initiative. The aim of 
the project is to enhance capacity for diagnostics and 
veterinary epidemiology in West African countries and to fill 
important gaps that currently preclude the implementation 
of control programmes. 

Professor Guitián explains: 
“We are conducting fieldwork to determine the burden of 
disease, and testing pilot control programmes in peri-
urban dairy farms. This should facilitate countries in the 
region establishing better surveillance and control in their 
peri-urban dairy farms, which are an expanding livestock 
system in which Brucella is known to be present.”

Local economic and political factors are obviously 
important in many of the LMICs and have resulted in the 
discontinuation of control programmes in some countries. 
The key is to set realistic targets, says Professor Guitián.
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A goat herder at the farm , Mara outside the Kenyan city of Eldoret,  
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“In my experience you have to have a realistic 
objective for control; I think we need to be more modest 
with objectives, such as reducing prevalence rather than 
aiming for elimination. Elimination from a country requires 
animal identification, the ability to implement movement 
restrictions, good surveillance and diagnostic capabilities 
that are often not available in endemic countries. For 
this reason, elimination in the short term is not a realistic 
objective.”

Simply reducing the prevalence of brucellosis in countries 
where it is still endemic but resources are limited may be 
a more realistic target but is still far from easy. It calls for 
a greater awareness, understanding and appreciation of 
the impact of brucellosis on animal and public health. It 
also requires a collective will and determination by the 
local authorities to implement and continue a realistic and 
sustainable long-term programme of control measures, 
built around a safe and effective vaccine, and including 
suitable incentives to encourage buy-in from farmers and 
veterinary services. Finally, the chances of success will be 
greatly enhanced by the development of a vaccine which 
meets the practical needs and realities of LMICs and thus 
will be acceptable and used by local veterinarians and 
farmers. 
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Brucellosis Vaccine Prize
The devastating economic and public health impact 
of brucellosis in endemic countries has prompted the 
development of a US $30 million competition, aimed 
at incentivising the development of a new vaccine. The 
AgResults Brucellosis Vaccine Prize competition is making 
a total of US $30 million available to organisations that can 
develop a suitable vaccine that is efficacious, safe and 
viable for use against Brucella melitensis in small ruminants 
across the developing world. 

The winning vaccine will need to meet all the 
requirements set out in the minimum viable product (MVP), 
and will ideally overcome all current hurdles that inhibit 

the safety and efficacy of current B. melitensis vaccines in 
developing countries.

Considerations for the MVP include:
• Species: B. melitensis in sheep or goats
• Safe: Safe for pregnant animals (less than 5% abortion)
• Efficacious: More than 80% animals protected
• Convenient: Single vaccination annually 
• Smallholder Farmer Friendly:  Affordable cost, long 

shelf-life

For the grand prize of US $20 million, the winning vaccine 
will need to both meet the requirements of the MVP and 
obtain regulatory registration in any one of the following 
regions/countries: EU, Japan, USA, Canada or Australia. 

The competition is likely to be of interest to animal 
health, biotech and pharmaceutical companies, as well as 
academic and research institutes. It is expected to last at 
least 10 years. 

Brucellosis is a costly and highly contagious disease, 
which affects production animals such as cattle, 
sheep, goats and pigs, causing abortions, reduced milk 
production, weight loss, infertility and lameness. The effects 
of the disease are particularly devastating for smallholder 
farmers in low-income countries, where small ruminants 
are a crucial source of income and food.

Wholesale vaccination of livestock can be a cost-
effective way of controlling the disease and limiting its 
impact on both human and animal health. However, the 
existing brucellosis vaccines are not safe or efficacious 
enough to use in developing countries. Current vaccines 
do not provide protection across different species of 
animal hosts, are unsafe for use in pregnant animals, have 
variable efficacy, and can harm humans.  A new vaccine 
that addresses these shortcomings would deliver lasting 
benefits to smallholder farmers’ health and livelihoods.

Applications for the first phase of the competition are 
now open, with 10 Milestone 1 payments of US $100,000 
available to potential solvers. These will be awarded to the 
best applications on a quarterly basis (ending in November 
2017), so solvers are encouraged to submit applications as 
early as possible in order to increase the chance of being 
accepted. Full details and an application form can be found 
at www.brucellosisvaccine.org.


