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Brucellosis: Renewed Efforts Towards a Safer Vaccine

Brucellosis is a costly disease that has both economic and 
health implications to people in the developing world. As the 
disease can be transmitted between animals and humans, 
the battle against human brucellosis is very much dependant 
on the control and eventual eradication of animal brucellosis. 
Vaccination plays a major role in this. Existing vaccines are 
not sufficiently safe and efficacious in the developing world 
context for a number of reasons. Renewed efforts are seeking 
a safer and more effective vaccine that remains affordable to 
smallholder farmers. 

One of the most common zoonotic, bacterial infections 
worldwide, brucellosis is of major public health and economic 
importance. Caused by bacterial genus Brucella,1 brucellosis 
is a costly, highly contagious disease that affects humans as 
well as cattle, sheep, goats, pigs, and other productive animals 
worldwide. Symptoms for infected animals include abortions, 
decreased milk production, weight loss, infertility, lameness 
and reduced numbers of calves, lambs and kids.2 Brucellosis 
is also one of the most common types of disease that are 
transmitted from animals to humans, with approximately 
500,000 new human cases each year.3 

Transmission to humans is mostly by consumption of 
contaminated dairy products and contact with infected 
animals. Farmers, vets, abattoir workers and other people 
handling livestock are in a high-risk group for contracting 
brucellosis. The general public is also at risk through the 
consumption of contaminated, unpasteurised raw milk and 
dairy products and the half-cooked meat of infected animals. 
Direct contact with the excretions and secretions of infected 
animals can also cause brucellosis. According to World Health 
Organization, brucellosis symptoms in humans are not 
specific, often beginning as a recurrent high fever which can 
be misdiagnosed as malaria, fatigue, aching and weight loss; 
however, it is also associated with substantial, residual chronic 
disease such as osteo-arthritis, spondylitis and endocarditis.

Brucella infection from animals to humans can occur through poor 

hygiene and consumption of unpasteurised milk and uncooked meat 

products ©James Glossop/Times.

Although found worldwide, brucellosis is a particular 
diagnostic problem in rural areas, where diagnostic services 
are non-existent or inadequate. It is well controlled in most 
developed countries but the clinical disease is still common in 
the Middle East, Asia, Africa, South and Central America, the 
Mediterranean Basin and the Caribbean. The Brucella species 
vary between regions and animals.

Control of brucellosis in humans depends on its control 
in animals. In low- and middle-income countries (LMIC), 
brucellosis is endemic and neglected with large disease 
and livelihood burdens in animals and people and almost 
no effective control. Estimates of prevalence in livestock 
in endemic countries are lacking, and the few estimates 
available vary between 1 and 20%. In a recent study in 
Kenya, sero-prevalence in livestock was 1.2 to 3.4% and in 
humans was 2.2 to 14.1%.4

Significant efforts are required to develop a safer brucellosis vaccine.
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Counting Costs
Other than being a medical problem, brucellosis is an 
important constraint on the livelihoods of poor people, through 
decreased livestock productivity. Livestock are important in 
supporting the livelihoods of poor farmers, consumers, traders 
and labourers throughout the developing world. Economic 
impacts exist beyond the cost of control, including direct 
decreases in household income due to reduction in livestock/
product sales, consumption impacts due to reduced food 
security, increased household vulnerability where livestock is 
used as a risk-coping mechanism, and effects on household 
wealth which influence savings and gender equality.5

The toll on smallholder farmers is particularly devastating, 
since cattle and small ruminants, such as goats and sheep, 
are a crucial source of income and food for this population. 
While the true prevalence of the disease in livestock is not 
well known, the annual impact of Brucellosis to smallholder 
farmers in South Asia and Sub-Saharan Africa is estimated at 
US $641 million per year.6 

The Global Alliance for Livestock Veterinary Medicines 
works on a number of vaccine projects with various partners 
to expand knowledge and to target disease control by 
vaccination and other animal health tools and services. One 
such project is the AgResults Brucellosis Vaccine Initiative, 
described in greater detail below. In addition, the non-profit 
organisation has been collaborating with the United States 
Department of Agriculture to evaluate the potential for a 
novel, single-dose therapeutic approach that may be used 
to rapidly reduce the prevalence of brucellosis in flocks and 
herds, thus making vaccination and other control methods 
more applicable in endemic areas.  

Towards a Safer and More Effective Vaccine
Efforts to address brucellosis have relied on a range of 
diagnostic and other animal health tools such as vaccines that 
have been used in developed world settings to successfully 
control brucellosis in animals and hence humans. However, 
their use in animal health programmes in developing countries 
is hampered by several technical, social and economic factors, 
e.g. quality and appropriateness of different vaccines for 
different settings, livestock keepers’ perceptions towards the 
disease, competing demands and lack of incentives for its 
control, and unrecognised human burden of the disease.  

Furthermore, current vaccines against the disease are 
often ineffective in the developing world context because 
they require complex management systems and/or may 
pose a threat to vaccinators as they contain the live infective 
agent. The currently available vaccine for use against Brucella 
melitensis is thermosensitive and needs constant refrigeration. 
Given that a significant percentage of smallholder farmers 
are nomadic in nature or live in remote rural areas where 
refrigeration facilities are usually not available, this vaccine 
has proved to be ultimately ineffective. A new initiative has 
been launched to incentivise the development of a vaccine 
that will address these shortcomings and deliver lasting 
benefits to smallholder famers’ health and livelihoods. 

The US $30 million Brucellosis Vaccine Initiative is targeting 
animal health, biotech and pharmaceutical companies and 
other organisations to develop and register an effective 
and safe vaccine to be used against B. melitensis, a Brucella 
species that is most pathogenic in humans and particularly 
affects smallholder farmers in the developing world. 

An approach which has been used in the human health 
arena, but which is totally new to the animal health sector, 
is creating a pull mechanism for private sector companies by 
proposing a prize. The AgResults Brucellosis Vaccine Initiative 
is a prize competition where participating companies or 
organisations can win up to US $26.1 million if they develop 
and register a Brucella melitensis vaccine which fulfils certain 
criteria. Two milestone payments may be paid out prior to 
the award of the main prize, making it attractive for the 
private sector to create a safe and efficacious vaccine that 
can be used by smallholder farmers in developing countries. 
The ideal vaccine should overcome all hurdles that inhibit 
the efficacy and safety of current B. melitensis vaccines in 
developing countries. This initiative is run by AgResults, a 
collaborative effort between the governments of Australia, 
Canada, the United Kingdom, and the United States, and the 
Bill & Melinda Gates Foundation and GALVmed is managing 
the programme. 

It is expected that the development of a safe, low-cost and 
efficacious vaccine will have significant impact in the fight 
against both animal and human brucellosis. 
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