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Abstract

The global human population is growing at a rapid rate leading to the need for
continued expansion of food animal production to meet the world’s increasing
nutritional requirements. As a consequence of this increased production demand,
the use of high volume, animal dense systems have expanded providing high quality
protein at reduced costs. Backyard animal production has also expanded. This
increased food animal production has facilitated the rapid spread, mutation, and
adaptation of pathogens to new hosts. This scenario continues to drive the
emergence and reemergence of diseases in livestock species increasing the
urgency for development and availability of vaccines for transboundary animal
diseases (TADs). Even though vaccines are widely recognized as being an essential
tool for control of TADs, there are many scientific, economic, political, and logistical
challenges to having vaccine available to control an outbreak. This chapter will focus
on examples of the challenges associated with having vaccines available for
emergency response, as well as the characteristics of “ideal” TAD vaccines, the need
for complementary diagnostic assays, and hurdles involved in bringing efficacious
veterinary TAD vaccines to market including regulatory constraints and
considerations for stockpiling vaccines for emergency use in non-endemic countries.
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Examples will also highlight the complicated interplay between animal health and
human health and demonstrate the lasting benefits that can be gained from an
efficacious vaccine.

Introduction

As the global human population is growing at an exponential rate and expected to
reach 9.8 billion people in 2050, there has been a corresponding, unprecedented
expansion and growth of food animal production to meet the increasing protein
demand to support human nutrition requirements (Roth, 2019). The United Nations
Food and Agriculture Organization (FAO) estimates that, to meet this increased
demand by 2050, food production must increase by approximately 70% compared to
2005 production levels (Figure 1) (FAO., 2009). As a consequence of the expansion
of both the global human and production animal populations, there has been an
increase in the emergence and reemergence of animal diseases (Hassell et al.,
2017). This increased demand has driven the trend towards high volume, animal
dense systems which provide ample opportunity for the rapid spread of disease, as
well as increased fitness pressure leading to mutation and adaptation of pathogens
to new host species or increased disease severity in historically susceptible
populations (Hassell et al., 2017). Livestock and poultry are a significant contributors
to the economy of many countries, accounting for over half of United States
agricultural cash receipts, often exceeding $100 billion per year. The increasing
human population is also leading to an increase in “backyard” animal production in
both rural and urban environments. This can be an important source of high-quality
protein and income for food insecure households (Roth, 2011). However, the
backyard animals typically do not benefit from biosecurity, vaccines or other
veterinary care and can be a source of infection with zoonotic diseases. The
increase in concentrated animal feeding operations and in backyard animal
production to feed the increasing human population increases the urgency for
development and availability of vaccines for transboundary animal diseases.

Transboundary Animal Diseases (TADs) are a major threat to agriculture animal
health, as well as human health, and are defined by the United Nations Food and
Agriculture Organization (FAO) as those diseases that have the potential meet a
combination of the following criteria: (1) they are highly contagious; (2) they have the
potential to spread rapidly, irrespective of national borders; (3) they are associated
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Figure 1. The United Nations Food and Agriculture Organization estimated world meat and
egg production will need to increase by 70% from 2005/2007 to 2050 to meet the needs of
the growing population. From Roth, 2019.

with high mortality and/or morbidity in affected species; (4) they have the potential to
affect food security and cause severe socioeconomic consequences; (5) they may
be associated with public health concerns (FAO, 1996; Rossiter and Al Hammadi,
2009). Historically, TADs have had devastating consequences on both human and
animal populations. Details of a few of these accounts will be discussed later in this
chapter.

With increased globalization, the introduction of TADs into non-endemic areas can
occur in a variety of ways. One of the most important translocation mechanisms
include the domestic and global movement of diseased animals and contaminated
animal products either as imports or food waste (Otte et al., 2004). Other means of
introduction can occur through the importation of contaminated biological products or
germplasm, the movement of people, and the migration of affected animal species.
Climatic changes can lead to the natural spread of insect vectors and, in the case of
some diseases, shifts in wind currents can lead to the spread of diseases (Jones et

151



Vaccines for Transboundary Diseases Lewis and Roth

al., 2013). A TAD can rapidly become endemic in introduced areas threatening naive
contact countries, which increases the likelihood of continued spread and further
difficulty in gaining control of the outbreak, ultimately leading to greater impacts on
food security (Otte et al., 2004). This dire situation is exacerbated in situations in
which an efficacious and cost-effective vaccine is not available. A prime example of
how rapidly and widely a disease can disperse without an available vaccine to
implement as a control measure can be seen in the spread of African swine fever
(ASF) disease in eastern Europe and Asia. ASF will be discussed in detail later in
this chapter, as well as discussion on Foot-and-Mouth Disease (FMD), as these two
diseases will be compared in regards to strategies towards developing “ideal” TAD
vaccine platforms and their potential use as a component to control the impact of the
disease.

There are numerous tools and approaches utilized to control the spread and damage
created by the incursion of a TAD into a non-endemic area. These can include the
control of movement of animals and people between areas, implementing and
heightening biosecurity at the farm level, depopulation of infected and in-contact
herds, epidemiologic trace back and trace forward of cases, implementation of rapid
diagnostics, and mass vaccination. Implementation of vaccination campaigns are
based on the overall objective and can include vaccinate-to-kill, vaccinate-to-
slaughter, or vaccinate-to-live strategies (Barnett et al., 2015b; Grubman and Baxt,
2004). The availability of TAD vaccines is of paramount importance for maintaining
and advancing animal health, public health, and food production and security. They
serve as a cost-effective methods to control and prevent animal disease, lead to
increased high-quality protein availability, expand the efficiency of food production,
as well as functioning to reduce or prevent the transmission of zoonotic and
foodborne infections to people (Roth, 2011).

Even though vaccines are widely recognized as being an essential tool for control of
TADs, there are many scientific, economic, political, and logistical challenges to
having vaccine available to control a TAD outbreak. In this chapter we will discuss
three transboundary animal diseases as different examples of the challenges
associated with having vaccines available for emergency response to TADs (foot and
mouth disease, African swine fever, and Nipah virus infection). The chapter will also
focus on the characteristics of “ideal” TAD vaccines and the need for complementary
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diagnostic assays, hurdles involved in bringing efficacious veterinary TAD vaccines
to market including regulatory constraints, and considerations for stockpiling
vaccines for emergency use in non-endemic countries. The chapter will conclude
with the example of the use of a veterinary vaccine for the successful, global
eradication of rinderpest and its relation to increased food security and indirect
impacts on human disease and public health. This will highlight the complicated
interplay between animal health and human health and demonstrate the lasting
benefits that can be gained from an efficacious vaccine. The rinderpest example will
also demonstrate how introduction of a TAD can lead to famine, increased incidence
of indirectly related disease in humans, and ultimately lead to the death of people
and millions of animals.

Foot-and-Mouth Disease

As a transboundary animal disease, Foot and Mouth Disease (FMD) is perhaps the
most important pathogen of livestock worldwide. It is a highly contagious, clinically
acute, viral disease affecting members of Artiodactyla (cloven-hoofed animals),
caused by the Foot and Mouth Disease Virus (FMDV), a member of the Apthovirus
genus in the family Picornaviridae (Rweyemamu et al., 2008). The effects of this
disease are of greatest concern, at least to the production livestock industry, in cattle
and domestic swine, though disease has been reported in at least 70 species of wild
animals, including wild ruminants and feral swine, which can play a significant role in
its epidemiology (Alexandrov et al., 2013; Knight-Jones et al., 2016; Lee et al., 2017;
Thompson et al., 2002; Thomson et al., 2003).

FMDYV is a complicated virus with seven serotypes all having varying geographic
distribution (O, A, C, Asia 1, SAT 1, SAT 2, and SAT 3) (Figure 2) (Grubman and
Baxt, 2004; Rweyemamu et al., 2008). Globally, serotype O is the most common and
was responsible for a pan-Asian outbreak that began in 1990 and has subsequently
engulfed many countries throughout the world. Serotype C is considered to be
eradicated, but is still utilized in the formulation of some multivalent vaccines (Jamal
and Belsham, 2013). There are inconsistent levels of variability between the FMD
serotypes and they collectively contain more than 60 viral strains with novel strains
arising regularly. Continued circulation of the virus in the field and the quasispecies
nature of the virus genome leads to the continued rise of new strains, which can
continue to evolve to break-through vaccine-induced immunity (Grubman and Baxt,
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2004; Haydon et al., 2001; Jamal and Belsham, 2013). The vast majority of strains
affect all susceptible species, yet some have more restricted host ranges (Arzt et al.,
2011a). For instance, the O Cathay strain appears to only affect pigs. Immunity to
one serotype does not reliably convey protection from other serotypes and intra-
serotype strain protection varies with the level of antigenic similarity (Lee et al., 2017;
Rodriguez and Grubman, 2009).

The FMD virus can be found in most secretions and excretions from acutely affected
animals, including expired air with animal species and virus strain accounting for
differences in the amount of virus shed by each route. Animals are typically infected
by inhalation, ingestion, or through abrasions in the skin or mucous membranes
(Bartley et al., 2002; Grubman and Baxt, 2004). Pigs tend to produce large amounts
of aerosolized virus, and the presence of a large, high-density swine herd may
increase the risk of airborne spread to other animals. As pigs require much higher
doses to be infected by inhalation, they are typically infected via ingestion of virus-
contaminated material, while cattle are particularly susceptible to infection by the
inhalation route (Arzt et al., 2011b; Stenfeldt et al., 2016). Mechanical transmission
via fomites plays an important role in spread of this virus and people can also act as
mechanical vectors by transporting the virus on their skin or clothing (Amass et al.,
2004).

FMD is characterized by high morbidity and low mortality, though it does occasionally
cause a fatal acute myocarditis that is typically limited to young animals. The
hallmark clinical signs in affected species include a rapidly spreading acute onset,
febrile illness with the formation of vesicular lesions on the tongue, dental pad,
coronary band and teats (Arzt et al., 2011a; Stenfeldt et al., 2016). Though animals
can and do recover from this disease, secondary bacterial infections of the vesicles
can lead to chronic lameness, wasting, and mortality (Grubman and Baxt, 2004). As
it affects production species, the presence of this disease in a domestic herd can
lead to drastically lower vyields and have devastating economic consequences.
Resulting chronic lameness and permanent hoof damage can have direct impacts on
the use of draft animals in many parts of the world where crop yields are dependent
on animal labor (Knight-Jones and Rushton, 2013). Although adult animals typically
recover, the associated morbidity is significant in naive populations, including the
presence of significant pain and distress in some animal species. Sequelae may
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Figure 2. Geographic distribution of the seven serotypes of foot-and-mouth disease virus
with the proposed disease status of individual countries in 2018 (A) and the major FMD
events from that year (B). From King et al., 2018.
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include decreased milk yield, permanent hoof damage, heat-intolerance syndrome,
and chronic mastitis (Grubman and Baxt, 2004).

After once being found nearly worldwide, FMD has now been eradicated from 70
countries (including North America, most of South America, Australia, Greenland,
Iceland, and western Europe) through the control of movement of susceptible
species and animal by-product movement and through the use of intricate mass
vaccination and culling campaigns (Brito et al., 2017; Jamal and Belsham, 2013).
FMD has not been reported in North America for more than 90 years, with the last
outbreak occurring in 1929 (Bachrach, 1968). Even with the success of elimination,
there are still over a hundred countries considered endemically or sporadically
infected with the disease. Where FMD is endemic, animal production and
performance are affected and these countries suffer major economic constraints
secondary to trade embargoes that drastically reduced access to international
markets. The potential effects of disease on smallholder farms can be significant.
Nampanya et al estimated that losses associated with FMD could approach 60% of
annual farm-based household income in Laos (Nampanya et al., 2016). Across all
FMD-endemic countries, it is estimated that the disease costs $6.5-$21billion US
dollars (USD) annually in production losses (Knight-Jones and Rushton, 2013).

Outbreaks of FMD in countries that have previously eliminated the disease can be
economically devastating due to the loss of trade and the cost of eradication with
direct and indirect losses reaching into the billions of US dollars. The 2001 outbreak
in the United Kingdom was estimated to cost $12 billion USD and more than four
million cattle and sheep were destroyed in order to reestablish disease free status
and regain access to international markets (Thompson et al.,, 2002). A risk
assessment estimated the hypothetical economic consequences of FMDV in the US
to be up to $140 billion USD with most of the cost impacting agricultural firms and
consumers (Pendell et al., 2015).

African Swine Fever

Similar to FMD, African swine fever (ASF) is another high-consequence,
transboundary animal disease causing great concern throughout the world swine
industry. African Swine Fever Virus (ASFV) is a tick-borne Asfivirus, the sole member
of the Asfarviridae family, and is the only known DNA arbovirus. The virus is large
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and complicated, containing over 170 proteins (Figure 3) (Chapman et al., 2008;
Dixon et al., 2013; Dixon et al., 2005). ASFV is currently causing an unprecedented
outbreak after its introduction and spread from the country of Georgia in both
domestic and wild pigs, through Western Europe, and into Russia, ultimately leading
to introduction into China, affecting the world’s largest swine population and leading
to the death of millions of domestic pigs (Dixon et al., 2005). It has been predicted
this outbreak has resulted in a deficit of 25 million metric tons of pork in China in
2020, equivalent to 55 billion pounds, which is approximately twice the annual
production in the US and eight times the US pork exports for the same year (Speer,
2019).

ASFV is endemic in sub-Saharan Africa where it is hypothesized to have originated
in warthogs but has since been established as a common virus of domestic pigs in
the area. Outbreaks have occasionally occurred outside of Africa, but the virus was
almost always brought under control and eradicated. One exception has been the
persistence of the virus on the ltalian island of Sardinia where uncontrolled
movement of pigs, free-range production systems, and socioeconomic factors have
complicated the situation (Gogin et al., 2013). There are more than 20 genotypes of
ASFV and isolates demonstrating a full spectrum of virulence ranging from highly
pathogenic strains to less virulent ones (Achenbach et al., 2017; De Villiers et al.,
2010; Quembo et al., 2018). Depending on the strain, ASF can present with
extremely high case-fatality, killing nearly the entire herd, or it can cause milder,
nonspecific illness that can be extremely difficult to recognize. ASF only affects
members of the pig family, Suidae, including domestic swine and wild boar. Wild
suids, particularly warthogs, giant forest hogs, and bushpigs, serve as reservoirs and
maintenance in Africa is via a complex sylvatic cycle involving transmission between
the wild suids, argasid ticks, and domestic pigs (Costard et al., 2009; Dixon et al.,
2019).

Even though ASFV is tick-borne, it can be effectively transmitted with or without a
tick intermediate. Domestic pigs can shed virus in all secretions and excretions and,
complicating recognition and control, a significant amount of shedding can occur
prior to onset of clinical signs. As a high titer viremia results, massive environmental
contamination is probable during necropsies, fighting between pigs, or if a pig
develops melena (bloody stool). The ASF virus is resistant to many environmental
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conditions and persists in contaminated soil for long periods (Dixon et al., 2019).
Outside of areas with the reservoir species, ASFV is most often transmitted directly
between pigs via oral and nasal routes, but the pathogen can also be transmitted by
iatrogenic means (Colgrove et al., 1969; Dixon et al., 2019; McVicar, 1984). Although
all Ornithodoros species tested to date show susceptibility to infection with the virus,
there appears to be varying degrees of vector competence. As a TAD, ticks play a
limited role in ASF transmission when compared to the role played by movement of
infected animals and animal products (EFSA, 2010).

Non-tickborne infection occurs after virus penetrates the animal’'s mucous membrane
through direct contact with infected pigs or the environment, but most infections are
thought to occur after either inhalation or ingestion. As ASFV can persist in tissues
after death, significant spread can occur by feeding uncooked or undercooked,
contaminated pig swill. Virus can also spread on fomites, including vehicles, feed,
and equipment and the virus has been reported to persist for days to weeks in feces
or urine under virus-favorable conditions (Costard et al., 2009; Dixon et al., 2019).

African swine fever causes a hemorrhagic disease in domestic pigs and can occur in
varying forms from highly lethal, with case-fatality rates reaching 100%, to subclinical
disease (Rock, 2017; Villeda et al., 1995; Villeda et al., 1993). It can present as
peracute, acute, subacute, or chronic illness and the progression is generally
correlated with the virus isolate. Sudden death without overt signs of disease
(peracute presentation) can be the first sign of infection in a herd. Acute cases
typically present with high fever, anorexia, lethargy, and recumbency with a
reluctance to move. Pigs may have erythema and/or cyanotic blotching of the skin
predominately affecting the ears, tail, and lower limbs and pigs can also present with
diarrhea, constipation, vomiting, signs of abdominal pain, or hemorrhagic signs
(including epistaxis and petechial/ecchymotic skin lesions). Subacute disease has
similar signs with decreased severity, while chronic disease can present as an
intermittent low-grade illness accompanied by depression and decreased appetite.
Host and viral factors responsible for the variation in disease remain poorly
understood. From a disease control perspective, it must be noted that ASFV can
establish long-term persistent infections in warthogs and domestic pigs that survive
acute infection (De Kock et al., 1940; DeTray, 1957; Mebus and Dardiri, 1980; Rock,
2017; Thomas et al., 2016; Wilkinson et al., 1983).
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Currently, there are no effective vaccine candidates available to combat ASF. The
history and progress towards the development of effective biologic countermeasures
will be discussed in the next section of this chapter. Without an effective vaccine,
ASF control is based on early detection, isolation, and culling of infected herds, and
strict biosecurity measures to prevent introduction of the virus onto new farms.
Depending on the situation, these measures can have varying success rates.

The OidealOlivestock TAD vaccine

The basis of vaccination is to simulate the development of naturally acquired
immunity by inoculation of immunogenic components of a target pathogen, or similar
surrogate, while not causing disease (Meeusen et al., 2007). Both veterinary and
human vaccinology has made immense progress since its inception when Edward
JennerOs inoculation with cowpox, a zoonotic disease, as a surrogate for preventior
of smallpox disease in humans (Adams et al., 2011). This humble beginning
demonstrates the close relationship between both human and animal infectious
disease research, but even with the shared beginnings and close relationship, the
criteria for what is considered successful vaccination and the OidealO vaccine can b
drastically different for veterinary and human biologics. Within veterinary vaccinology,
there can be diverse benchmarks between target animal groups being considered.
For instance, human vaccines share similar goals as companion animal (OpetC
vaccination where the health and well-being of the individual animal are of chief
concern. While for the livestock industry vaccination aims to safeguard and expand
the economic benefit to the farmer with the main objective being to improve
production of the animal and protect the herd and, therefore, maintain food security.
In the case of zoonotic diseases affecting livestock, vaccination can also be used to
reduce or eliminate the risk of transmission to humans involved in production and the
end consumer, while also improving animal productivity. Vaccination of livestock also
contributes to the welfare of animals and to the reduced need for antibiotics to treat
infection (Adams et al., 2011; Meeusen et al., 2007; Roth, 2011).

The process of developing and bringing veterinary vaccines to market can be time
consuming and expensive. Since most private companies are profit driven, research
and development investment decisions in the veterinary industry are based on the
potential of products to generate sales and recuperate costs in a given target market,
this can be difficult to accomplish with many emerging infectious diseases and TADs
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(Wang et al., 2018; Zhou et al., 2018). The sequence of the circulating outbreak
strain shares high homology with the Georgia 2007/1 strain and it is suggested that
introduction occurred via smuggled pork originating from an Eastern European
country (Ge et al., 2018; Wang et al., 2018). Since its introduction, ASF has been
confirmed in numerous provinces across the country (Figure 3). The complexity of
pork production and the fact that a major proportion of China’s pigs are raised in
smallholder farmyards with minimal biosecurity makes epidemiologic tracing a
monumental task, but investigators have proposed that the virus has been circulating
in country since at least March, 2018 (FAO, 2020; Normile, 2018).

Without a vaccine, control of ASF relies on early detection and rapid, local
eradication efforts (Wang et al., 2018). The governmental response has been strong,
involving the culling of sick and exposed animals; isolating infected farms; controlling
the movement of live pigs and pig products; conducting extensive epidemiologic
tracing; and disinfecting farms, processing facilities, and markets (Normile, 2018).
Importantly, this response has also included trying to earn the cooperation of
producers through immediate compensation for culled animals with the ultimate goal
of preventing the slaughter of sick pigs and the sale and transport of contaminated
meat that could perpetuate the continued spread of the virus (Normile, 2018; Wang
et al., 2018). Even with this tremendous effort, ASF has spread rapidly throughout
China and into neighboring countries (FAO, 2020; Zhao et al., 2019).

Researchers found that the particular ASF virus causing the outbreak in China is
highly virulent, causing acute disease in 3-5 days in experimentally inoculated pigs
with death occurring within 9 days and acute disease in contact animals in 9 days
with death occurring within two weeks (Zhao et al., 2019). Further complicating the
situation, a novel variant of the virus has begun spreading in the wild boar population
representing the possibility of the introduction of a new strain into China or the
evolution of a pre-existing strain (Li et al., 2019). This will only serve to further
complicate the situation, as well as any potential actions taken towards eradication.

Given the massive scale of the Chinese pork sector, the impact of ASF has the
potential to be devastating. Introduction of this TAD has put a crucial protein source
at risk and caused income insecurity for many families that are dependent on their
household farms. There are many less obvious, indirect consequences of the
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Figure 3. A map of the People's Republic of China showing the widespread distribution of
African swine fever virus across numerous Chinese provinces and the spread to neighboring
countries. From FAO, 2020.

outbreak that are beginning to be noticed. For instance, most of the unfractionated
and low-molecular weight heparins used worldwide are produced in China from
porcine mucosa. This outbreak and the consequent losses to the Chinese pig herd
are jeopardizing the global availability of this critically important pharmaceutical
(Vilanova et al., 2019).

Though various vaccines against ASF are being developed, there are no commercial
products currently available for use (Wang et al., 2018). A safe and effective product
must be considered a priority for cost-effective control measures to be a possibility in
areas with similarly extensive swine populations. Emergence of ASF in Chinese pigs
is an unprecedented disaster for China, as well as the rest of the world pork
producers. If this virus remains in China, it will continue to pose a major threat to the
rest of the world. ASF is a formidable TAD and its threat must not be taken lightly. All
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of these factors have set the stage for a costly, long-lasting, and challenging
outbreak that will involve significant socioeconomic impacts and investment by the
associated governments involved and the swine industry as a whole.

Rinderpest: a complex interplay between animal and human health and a
vaccination success story

Rinderpest is an example of how a TAD that only affects animals can have a
devastating impact on human health, but can ultimately be brought under control
through the successful use of efficacious vaccines. Rinderpest virus is a member of
the genus Morbillivirus with only one serotype, but three genetically distinct lineages
that were found in different geographic areas. This virus causes acute, highly
contagious disease of cattle, domesticated buffalo, and a variety of species of
wildlife. The impact of Rinderpest led to the establishment of the first veterinary
school in France in 1762 with the direct purpose of training specialists in the disease
(Gilbert, 2009). In the 1880s, infected cattle originating in India introduced the virus
to the African continent via the port of Massawa, Eritrea. This led to the death of 90%
of the cattle in sub-Saharan Africa with widespread death in sheep and goats, as well
as decimating many wildlife species. Mass human starvation ensued after the death
of domestic livestock and draft animals, killing a third of the human population in
Ethiopia and two-thirds of the Maasai people of Tanzania. With the drastic reduction
in numbers of grazing animals, thickets formed in the savannah that served as
breeding grounds for tsetse flies, the predominant vector for human African sleeping
sickness (Moutou, 2014; Normile, 2008; Roth, 2011). The Great Ethiopian famine
was not caused by a shortage of meat, it was caused by a shortage of grain
secondary to the reduced draught power and reduced availability of manure caused
by rinderpest (Pankhurst, 1966).

The first tissue culture produced vaccine against rinderpest was developed in 1960
(Plowright and Ferris, 1962). This vaccine was a success in that it conferred lifelong
protective immunity to all lineages of the virus and had no reported adverse
reactions, as well as being relatively inexpensive and easy to mass produce.
Unfortunately, this vaccine required strict maintenance of cold chain, requiring
logistically difficult refrigeration that is especially limiting in remote areas of Africa.
This obstacle was overcome in 1981 by the modification of the Iyophilization process
of the same vaccine that resulted in a thermostable product with a shelf-life of 8
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months at 37°C, which was sufficient to recommend its use in the field for up to 30
days without refrigeration. This allowed the vaccine to be delivered to remote areas
and marginalized communities (Mariner et al., 2012). Although this improved vaccine
continued to confer life-long immunity, it posed a challenge as it is impossible to
differentiate between infected and vaccinated animals, complicating the overall goal
of eradicating the disease. Due to this, the only option for monitoring the success of
the local vaccination campaign was to halt the use of vaccine locally and monitor the
area for resurgence of the virus. If the disease resurfaced, the campaign had to be
reinstated (Gilbert, 2009).

The Global Rinderpest Eradication Program was established 1994 by the Food and
Agriculture Organization of the United Nations (FAO) and the World Organization for
Animal Health (OIE) as a large-scale international collaboration charged with
coordination of vaccination campaigns, local and international trade restrictions, and
disease surveillance. This new charge incorporated earlier, regional efforts with a
focus on widespread vaccination and long-term, epidemiologic monitoring (Gilbert,
2009). After seventeen years, rinderpest was declared eradicated by both the FAO
and the OIE in May, 2011 (Mariner et al., 2012; Njeumi et al., 2012). Rinderpest is
only the second disease, following smallpox in humans, to be successfully
eradicated through a coordinated, international campaign. This effort is one of
veterinary medicine’s greatest achievements and would not have been possible
without the availability of an efficacious vaccine.

Conclusion

The global human population is growing at an exponential rate leading to the need
for continued expansion of intensive food animal production to meet the world’s
increasing nutritional requirements. As a consequence of this increased production
demand, the use of high volume, animal dense systems have expanded providing
high quality protein at reduced costs. However, it also provides the opportunity for
the rapid spread of disease, increased fitness pressure leading to mutation and
adaptation of pathogens to new host species or increased disease severity in
historically susceptible populations. This continues to drive the emergence and
reemergence of diseases. The increase in “backyard” animal production in both rural
and urban areas provides a critical source of high-quality protein and income to
many, while also providing further opportunity for uncontrolled spread of disease and
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increasing the difficulty in pathogen control measures. The increase in all types of
animal production to feed the increasing human population increases the urgency for
the development and availability of efficacious vaccines for transboundary animal
diseases
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