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Canine rabies has been eliminated from industrialized countries, but infected dogs remain the principal 
source of human infections in the developing world. Despite the availability of effect ive tools for preven- 
tion and post-exposure prophylaxis, canine rabies inflicts a heavy burden on the poorest people of Africa,
Asia and Latin America, resulting in more than 60,000 deaths each year. Public–private partnerships offer 
a new approach to the challenge of eliminating canine rabies in the developing world, by bringi ng
together stakeholders to share responsibilities and reduce costs. The leading partnership for rabies con- 
trol, the Partners for Rabies Prevention, is an informal inter national group that includes representatives of
major health organization s (WHO, PAHO, FAO, OIE), the European Commission, universities, nongovern- 
mental organizations, the human and animal health industries, and private global health ins titutions.
This article describes how the Partners for Rabies Prevention is working toward the global elimination 
of canine rabies. It forms part of a symposium in Antiviral Research on the elimination of canine rabies.
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1. The global challenge of canine rabies 

Rabies is a neglected disease in many resource-poor countries of
Africa and Asia, where little financial support is invested in elimi- 
nating the disease in dogs, the source of almost all human cases.
Although new methods for controlling dog populations would be
beneficial, all of the tools needed to eliminate canine rabies, includ- 
ing safe vaccines for pre- and post-exposure use, are currently 
available. There have been numerous successes in the control of ca- 
nine rabies, including its elimination from Western Europe and 
North America and great progress towards its elimination from La- 
tin America and parts of Asia (Lembo et al., 2010; Rupprecht et al.,
2008). As a result, rabies is now recognized as a major neglected 
tropical disease whose burden can be reduced (WHO, 2010,
2013a), and it has been included in the WHO roadmap, with elim- 
ination targets set for 2015 in Latin America and 2020 for South- 
east Asia and the Western Pacific (WHO, 2012 ).

In spite of this progress, tens of thousands of people still die of
rabies each year, almost all in Africa and Asia, and the disease con- 
tinues to impose a heavy economic burden on developing coun- 
tries (Shwiff et al., 2013 ). Most experts agree that the primary 
problem is a lack of the political will and accompanyi ng invest- 
ment that are required to eliminate rabies in unvaccinated dogs.
In most rabies-endemi c countries , the necessary collabora tion be- 
tween animal and human health sectors does not exist, and the 
responsib ility for rabies control in dogs is not taken seriously by
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veterinary or public health ministries (Lembo et al., 2011 ). Finan- 
cial support for rabies control efforts was unfortunately not in- 
cluded in the recent announcement of a major increase in
funding for neglected diseases (Gulland, 2012 ). Much work there- 
fore remains to be done to design and implement global strategies 
for the elimination of canine rabies (Meslin and Briggs, in press ).
An intersectora l ‘‘One Health’’ approach, uniting specialists in hu- 
man and animal health, will clearly be required.
2. Networks for the prevention of rabies 

One benefit of the complex epidemiolog ical situation of rabies 
is the involvement of multiple stakeholders from different organi- 
zations, who can share the various financial burdens and respon- 
sibilities of preventio n (Miranda et al., 2012). Experts are joining 
forces to increase awarene ss of needless deaths from rabies and 
push for greater local and regional efforts (Lembo et al., 2011 ).
Networks for rabies control now include World Health Organiza- 
tion (WHO) Collaboratin g Centers for Rabies Research and regio- 
nal networks; the Rabies in the Americas group (RITA); the Latin 
America Rabies Directors network (REDIPRA); the Rabies in Asia 
group (RIA); the Southern and Eastern African Rabies Group 
(SEARG); and other expert groups in West Africa, Asia and the 
Middle East.

Although these regional partnershi ps have been of critical 
importance in raising the profile of rabies, targeting the global 
elimination of the disease requires a wider collaboration. The Glo- 
bal Alliance for Rabies Control (GARC) was therefore founded in
2007 with the mission ‘‘to eliminate human deaths from rabies 
and to relieve the burden of rabies in animals, especially dogs’’
GARC, 2012a ). GARC is the first global nongovernm ental organiza- 
tion (NGO) that focuses specifically on rabies prevention and seeks 
to unite existing regional networks into one global community.
From the beginning, GARC has sought to include all stakeholders 
in rabies control, from affected communitie s to rabies experts,
international health organizati ons and companies that manufac- 
ture rabies biologica ls. Utilizing digital technolo gy as a platform,
GARC provides communitie s access to recent developments in ra- 
bies control and opportunities to contribute their expertise and 
experience for the benefit of all.
3. The role of public–private partners hips 

There is increasing recognition that public–private partnershi ps
(PPPs) can contribute to the global elimination of canine rabies. In
the 1970s, there was mistrust and little collaboratio n between 
public institutions and private companies in the field of global pub- 
lic health, and nongovernm ental organizations were not held in
high esteem by UN organizati ons (Buse and Walt, 2000a ). More re- 
cently, however, several factors have changed these attitudes,
including disillusionm ent with United Nations agencies, increased 
understand ing of the potential for ‘‘modified’’ markets in global 
health products, increased demands for corporate responsibility,
and a growing appreciati on that the breadth and scale of global 
Table 1
Examples of what public–private partnerships can achie ve in global public health.

Global Health PPP Achievements 

Global Alliance to Eliminate 
Lymphatic Filariasis 

Offered treatment to 51.7% of the at-risk population, d
albendazole and 1.2 billion Mectizan � tablets

Roll Back Malaria 
Partnership 

Saved the lives of 736,700 children in 34 African coun

Global Alliance for Vaccine 
Initiative 

Raised US $5.6 billion for vaccination in poor countries
prevented 5.4 million deaths 

The London declaration 
group 

Announced $785 m of investment in research and dev
drug distribution programs, following the WHO roadm
health problems are too great for any one sector to tackle (Buse
and Walt, 2000a; WHO, 2002 ).

In a PPP, organizations contribute their skills towards the design 
and implementati on of projects, guided by a shared objective. Such 
partnershi ps can be highly effective in unlocking resources to reduce 
the burden of neglected tropical diseases (WHO, 2002; Widdus,
2005, and see Table 1). However , questions have been raised about 
the role of such partnership s in global health (Reich, 2000; WHO,
2012b), especially regarding problems that can arise from the blur- 
ring of traditional distinctions between public and private sector 
responsib ilities and their individual aims (Buse and Walt, 2000a ).
Points of discussion include: whether PPPs strengthen or weaken 
United Nations structures, such as the WHO; the precise motivations 
of private partners; whether program recipients should have deci- 
sion-mak ing opportunities in program development; the account- 
ability of partnership s, and what ethical considerations and rules 
should guide them; and how success should be measured (Buse
and Walt, 2000b; Reich, 2000 ). There is a need to ensure that PPPs 
are accountable without suppressing creativity or reducing their 
ability to improve the health of disadvantag ed people (Reich, 2000 ).

In the area of rabies preventio n, vaccine donations by manufac- 
turers have provided a major boost, and many scientific and expert 
meetings would have been impossible without private company 
sponsors hip. Financial and administrative support from Sanofi Pas- 
teur has recently helped to establish new expert groups in several 
regions. These networks provide opportunities for rabies experts 
and government officials to meet and discuss how to fill program 
gaps and lead joint advocacy efforts for regional rabies elimination 
programs (Dodet et al., 2008 ). Many private companies have sup- 
ported various aspects of the World Rabies Day campaign which 
brings rabies education and advocacy to communities across the 
world (GARC, 2012e ).

Partnersh ips linking private companies with specific rabies con- 
trol projects have also been successful. Schering Plough provided 
sponsors hip for the ‘‘Adopt a Village’’ project, which significantly
reduced the impact of rabies in 10 rural Indian villages through 
vaccination and education (Schering Plough, 2009 ). Through Merck 
Animal Health’s ‘‘dose for dose’’ campaign , veterinar y professionals 
across the globe who use Merck vaccines can contribute an equal 
number of doses to the Afya Serengeti (Health for Serengeti) pro- 
ject in Tanzania, which also involves university , research and 
NGO partners. Since it was initiated in 1997, Merck has donated 
over 1 million doses of canine rabies vaccine and other resource s
to the project which has virtually eliminated rabies within its tar- 
get region (Afya Serenget i Project, 2012 ).
4. Partners for Rabies Prevention: the first rabies PPP

In 2008, in an effort to move rabies higher on the international 
health agenda, GARC established an informal partnership, the 
‘‘Partners for Rabies Prevention’’ (PRP) (GARC, 2010 ). The PRP en- 
ables key players to come together and discuss global rabies con- 
trol issues (Lembo et al., 2011 ). Stakehold ers from public and 
private institutions evaluate barriers to progress and combine their 
Reference 

istributed donations of 1.4 billion Addiss and Global Alliance to Eliminate 
Lymphatic Filariasis (2010)

tries Roll Back Malaria Partnership (2010)

, immunized 288 million children and Lob-Levyt (2011)

elopment and the strengthening of
ap on NTDs 
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resources, including expertise and experience, communicati ons 
networks, and data and educational material, to improve access 
to tools for rabies prevention. Individuals in the PRP are unpaid 
volunteers, with expertise in all of the essential disciplines re- 
quired to promote advocacy, action, and research in an interna- 
tional context. PRP projects are impleme nted by subsets of
partners with the best matched skills, incorporati ng other experts 
and organizations as needed.

PRP members include representat ives from the WHO, Pan 
American Health Organizatio n (PAHO), Food and Agriculture Orga- 
nization (FAO), World Organiza tion for Animal Health (OIE) and 
the European Commission; animal welfare and other NGOs; hu- 
man and animal healthcare industries; researchers from WHO Col- 
laborating Centers for Rabies Research, OIE Reference laboratories 
and from universities working on new rabies preventio n and con- 
trol tools; and representative s of global funding agencies. The com- 
position of the PRP is fluid; additional partners and individua ls are 
invited to contribute to specific meetings and projects, according to
their focus. As the secretariat of the PRP, GARC strives to maintain 
the correct balance between existing organizations , to focus on the 
common mission and to address the most pressing problems of
global rabies elimination.

Within the PRP, each partner contributes different, but comple- 
mentary expertise:

� Internationa l organization s serve as advisors and are responsible 
for defining recommendati ons for human and animal rabies 
prevention. They are able to convene international assemblies 
with global governmental representat ion, and can often provide 
assistance to countries in emergency situation s.
� National and local governments are essential partners for sus- 

tainable rabies prevention and control programs . Strong gov- 
ernment cooperation is vital to develop and implement 
regulations and laws supporting dog control and vaccination 
programs.
� Universities link new research and technology with ongoing 

rabies control projects. Their expertise is invaluable when addi- 
tional research or complex data analysis is needed to develop an
advocacy strategy.
� NGOs focusing on animal health and welfare provide vital 

expertise on humane dog population managemen t and respon- 
sible pet ownership. Large animal welfare organizations also 
have internati onal networks of smaller organizations with 
expertise in culturally appropriate programs that adhere to glo- 
bal recommendati ons.
� Private industry remains a key partner, as rabies control pro- 

grams improve access to and the need for human and animal 
vaccines. Without support from vaccine manufac turers, rabies 
elimination programs are likely to fail, and the vaccine require- 
ments of large-scale operations are unlikely to be met without 
advanced collaboratio n. Industry’s extensive market experience 
and global field teams can also expand capabilities for deliver- 
ing resource s. However , since the PRP is not bound to promote 
one product over others, pharmaceutical companies should not 
set unfair limitations on programs.
� Major funding organizat ions can provide critical financial sup- 

port, and a funder’s perspective as ideas are developed. Their 
expertise in project managemen t and reporting enables them 
to strengthen projects before they start, and to continue to eval- 
uate them to ensure success.

5. Achievements of the PRP 

The PRP’s first priority was to develop a roadmap for the global 
elimination of canine rabies (Lembo et al., 2011 ). This process iden- 
tified six key elements for achieving the goal, including: (i) human 
rabies preventio n, (ii) animal rabies control, (iii) diagnostics,
surveilla nce and reporting, (iv) education, (v) advocacy and com- 
municati on and (vi) funding. The group examined each element,
identified gaps in tools or implementati on, and developed strate- 
gies and programs to fill those gaps, involving all necessar y part- 
ners. These programs have laid the foundation for the PRP’s 
subsequent achievemen ts, as discussed in the following sections.

5.1. World Rabies Day 

The first global initiative of the GARC/PR P was the creation of
World Rabies Day (WRD), which is observed annually on Septem- 
ber 28th (GARC, 2012e ). Each WRD, voluntee rs host rabies aware- 
ness and action events that engage the public, school children,
health and veterinary practitioners , journalis ts and politician s,
spreadin g educational messages far and wide. Supported by dona- 
tions from individua ls, NGOs and private organizations , WRD has 
enabled material to be transmitted through a global network of
internati onal partners. GARC estimates that, since 2007, more than 
2000 WRD-regist ered events in over 150 countries have helped 
vaccinate more than 8 million animals and distribute rabies pre- 
vention messages to over 180 million people (GARC, 2012c ).

Materials in the WRD education bank are contributed , fre- 
quently translate d, and are freely available to the global rabies 
communi ty for education projects to modify as needed (GARC,
2012b). WRD has evolved from a single day of action into a plat- 
form for citizens, neighborho ods and governments to develop their 
own rabies prevention projects, supported by each other and by
GARC. As a result, there have been positive signs of change in polit- 
ical will, with government s using WRD to announce their in- 
creased support for rabies control.

The rapid evolution of digital technology over the past decade 
has also allowed educational messages to reach remote places 
and enabled global partners in rabies control to connect with each 
other more easily. The PRP has hosted three free global WRD web- 
inars on rabies prevention, connecting health professional s in 83
countries . Participants can pose questions to recognized experts 
and participa te in a world-class conference without the need to
travel (GARC, 2012d ).

5.2. The Blueprint for Rabies Control 

The PRP launched the Blueprint for Rabies Control online in
2010, with financial support from FAO Bamako and the European 
Commiss ion (Partners for Rabies Prevention, 2011 ). The Blueprint 
now provides free, relevant, current and practical guidance on
developing programs to eliminate canine and wildlife rabies. It
brings together recomme ndations from internati onal public health 
and animal welfare organizations , advice on fundraising, examples 
of ongoing programs and practical guidance on designing an effec- 
tive and sustainable rabies control program (Lembo and Partners 
for Rabies Control, 2012 ), making previousl y available informat ion 
much easier to access. With assistance from the PRP, the Blueprint 
has been translated into a further five language s.

5.3. Research projects 

To strengthen evidence of the benefits of rabies control efforts,
the PRP identified several gaps in available data. Without an accu- 
rate estimate of the global burden of rabies, in terms of lives lost 
and financial costs in rabies endemic countries, it is difficult to jus- 
tify the investment of additional resources for preventio n and con- 
trol activities. The first estimate of the global burden of rabies has 
been conducte d by members of the PRP, and the results have been 
reviewed at a 2012 WHO expert meeting (WHO, 2013b ). The PRP is
also conducting a worldwide survey of rabies reporting practices,
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to develop better advocacy tools to improve this important, but of- 
ten overlooked, aspect of disease control. Both projects have used 
the contact networks of PRP members to gather unpublished and 
published data from country experts, and to make them available 
to the scientific and health policy communitie s. The PRP is now 
developing simple economic models that will enable government s
to calculate the costs and benefits of rabies control for their own 
country – a potentially huge benefit for those making difficult bud- 
get decisions.

5.4. Success on the ground 

To demonstrat e the feasibility of preventin g human deaths by
eliminating canine rabies, a search was launched for a site for a sus- 
tainable elimination project. The province of Bohol, Philippines was 
selected, because all of the partners required for a successful project 
were in place. The Bohol Rabies Prevention and Elimination Project 
(BRPEP) was then designed and executed by the Office of the Pro- 
vincial Veterinar ian, in close collabora tion with other local govern- 
ment department s and communities. The BRPEP was supported by
the governor and was largely funded by the provincial government ,
the UBS Optimus Foundation and GARC. It was officially launched in
2007, with the goal of empower ing Bohol’s 1.13 million citizens to
eliminate canine rabies by 2010 (Lapiz et al., 2012 ).

Residents of Bohol province become stakeholders in the BRPEP 
by paying a small dog registrati on fee, which is rolled back into the 
program to ensure its sustainab ility. To date, the project has car- 
ried out mass vaccination campaigns, increased the number of ani- 
mal bite treatment centers and integrated rabies education into 
elementary school curricula. Prior to the project, the province 
had the 4th highest rate of human rabies deaths in the Philippines ,
but in only 18 months, deaths decreased from 0.77 per 100,000 to
0. As a result of increased surveilla nce activities, the threat of re- 
introduction of rabies from surrounding endemic islands can 
now be managed (Lapiz et al., 2012 ).

Based on this success, new rabies prevention projects have been 
funded by the UBS Optimus Foundati on and other NGOs to demon- 
strate the applicati on of the Bohol model in other epidemiolog ical 
settings in the Philippines, Indonesi a, and Africa. The PRP has also 
helped choose the sites for three pilot rabies control projects 
funded by the Bill and Melinda Gates Foundation, which are being 
coordinated by WHO in Tanzania, the Philippines and KwaZulu Na- 
tal (WHO, 2009 ). These projects are working to control human and 
dog rabies, with the goal of protecting the more than 50 million 
people in these areas from the disease.

6. Conclusions 

Even though the need for public–private partnershi ps in global 
health issues is evident, a partnership for rabies control has only 
recently been established. The PRP’s remit is much wider than that 
of any regional network, since it aims to reduce the global burden 
of rabies, using local and international advocacy groups to per- 
suade organizations and governments to increase resources for ra- 
bies control. The timing of this new partnershi p capitalizes on
recent evidence that the eliminati on of canine-mediat ed human 
rabies is feasible (Rupprecht et al., 2008 ).

Through its projects and outputs, such as the 6-year-ol d WRD 
campaign, the PRP has changed the way rabies is perceived by
the global community , demonstrat ing the possibilit y of improved 
rabies control and the PRP’s willingness to help make it happen.
Networks of experts have established or renewed their commit- 
ment to rabies eliminati on, and international agencies such as
the OIE have now declared rabies a priority disease. Through the 
PRP, animal and human health organizations are working together 
in an unprecedented manner. Its inclusive nature has enabled new 
partners, such as foundations, to fund major efforts in the fight
against rabies. Through PRP-stimulated research and projects on
the ground, there is growing evidence that rabies can be controlled 
and human deaths prevented. Tools such as the Blueprint for Ra- 
bies Control, new educational materials and access to digital infor- 
mation technology have reached those who need them most,
improvin g the effectiveness of control strategies.

The achievemen ts of other public–private partnershi ps have 
demonst rated the ability of this collabora tive approach to unlock 
funding for low-priority diseases. As scientific evidence fills more 
gaps in knowledge, the PRP will find increasing opportunities to
move the elimination of canine rabies higher on the world health 
agenda. With its focus on global advocacy, the PRP is showing 
how the public–private approach can benefit rabies control. Its 
success should pave the way for new regional partnership s to elim- 
inate canine rabies.
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