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Addressing the
drivers of disease
emergence

The main conclusion of the analysis presented

in the previous chapters is that there is need to
act on the root causes of the ongoing emergence
of diseases at the human-animal-ecosystem in-
terface. The disease Pressure-State-Response
framework (Figure 33) provides a convenient
basis for defining the actions required and es-
tablishing the necessary collaboration. Analy-
sis of the various drivers that act as a pressure
to create a state, the disease dynamics and the
multiple impacts helps to identify the elements
of a response, which will be twofold, compris-
ing both adaptation and mitigation. Mitigation
efforts are increasingly necessary in providing
structural solutions that will address the root
causes of increasing global health threats. All
the different disease challenges discussed in
this publication require greater attention to
prevention, to enhance social and agro-eco-
logical resilience. This shift towards preventive
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measures entails society-wide action to move
beyond the approaches currently adopted by
health systems, which aim to protect humans,
domestic animals or ecosystems; prevention re-
quires addressing disease issues in all three di-
mensions. This new One Health® perspective is
rapidly gaining in importance, but to succeed,
major institutional and policy support will be
necessary.

A business-as-usual approach to risk man-
agement no longer suffices. Human action (and
inaction) are driving the increase in pathogen
dynamics at the human-animal-ecosystem in-
terface, and this causality has to be acknowl-
edged and addressed (Jones et al., 2013; Karesh
et al., 2012). A more driver-conscious risk as-
sessment entails consideration of the full chain
of causation, from incubation to emergence,
spread, persistence and/or recrudescence. Such
assessment will enable the required shift to the
left on the disease outbreak timeline (Figure 34)
and mitigate the disease impacts.

80ne Health is a new, twenty-first-century global initiative involving health
professionals, ecologists, socio-economists, development agents and
many others which builds on the centuries-old notion that healthy people,
healthy animals and healthy ecosystems go together. The One Health
approach requires the integration of health issues into the full set of
Sustainable Development Goals.
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£A DISEASE PRESSURE-STATE-RESPONSE ANALYSIS FRAMEWORK

MITIGATION

e Tackle the drivers
e Reduce vulnerability
® Enhance resilience

ADAPTATION

¢ Disrupt disease transmission
e Strengthen health systems
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During the initial stage of a disease outbreak,
the number of infected hosts increases at an ex-
ponential scale. Eventually, a peak is reached
and a decline sets in, with the outbreak fizzling
out, or the disease either stabilizing at a lower
level or reappearing periodically. Health profes-
sionals typically seek to disrupt disease trans-
mission at the earliest possible stage, to prevent
the worst from happening. Early warning, early
detection and early response are the precepts of

the FAO Emergency Prevention System (EM-
PRES) created in 1994 in response to the ris-
ing threats posed by transboundary plant and
animal pests and diseases. Early detection and
early response were critically important during
the final stage of global rinderpest eradication in
the late 1990s and early 2000s. Given the global
emergence of novel disease complexes, there is
need to go a step further by taking action at the
driver level. The shift to the left in Figure 34,
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driven endemic disease
burdens in humans and
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globalization and
climate change

State « Creating safer food and

agriculture, starting with
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¢ Preventing species jumps
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Response
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therefore implies both early detection and re-
sponse, and tackling the drivers of disease emer-
gence, spread and persistence, which will lower
and shorten the epicurves of an outbreak and as-
sist in preventing a recrudescence.

At the global level, factors commonly associ-
ated with the recent disease dynamics at the hu-
man—animal—ecosystem interface are lack of basic
sanitary infrastructure; persistence of poverty;
globalization; climate change; rapid development
of the livestock sector and unsustainable practices
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in livestock production and related food supply;
poor physical and land-use planning; and degra-
dation of the natural resource base and wildlife
habitats. Each of these drivers has impacts on dis-
ease emergence, spread and/or persistence, alone
or —mainly —in interaction. The prominent global
drivers and driver—disease complexes that require
international attention and urgent responses are
shown in Figure 35 and are discussed separately
in the following sections.
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Reducing
poverty-driven
endemic disease
burdens in
humans and
livestock

Poverty, deficient or absent sanitation infra-
structure and malfunctioning health systems are
typically associated with disease persistence. As
shown in Figure 36, endemic disease burdens
in humans and livestock severely constrain the
health and well-being of the poorest strata of so-
ciety (and of their livestock). Poor people gen-
erally lack access to health services, education,
safe water, etc., and are often also deprived of
food and income security. There may not be any
major technical hurdles to improving the health
status of the poor: recent successes in the fight
against diseases in humans and animals include
the reduction of child and maternal death, the

(
L

control of several tropical zoonotic diseases, and
the final elimination of rinderpest from remote
drylands and harsh environments of Africa and
Asia.

In this scenario, the response to disease persis-
tence moves beyond the establishment of clinics,
vaccination campaigns and medication supplies.
Social resilience is enhanced through adopting a
health-in-development perspective, emphasiz-
ing self-help health protection practices as an in-
tegral part of collective efforts to achieve health,
food and income security. Where poor people
and livestock are aggregated on the fringes of
major cities, as in most developing countries,
health and other benefits accrue from the intro-
duction of sanitation infrastructure, clean water
and precautionary food safety measures, which
improve the conditions under which fresh, per-
ishable food commodities are supplied every day
to urban markets. The efforts required concern
society at large and may reduce the incidence of
human disease and food safety hazards caused
by animal-origin pathogens, as well as support-
ing the livelihoods of marginalized people.

Efforts to improve the conditions of pasto-
ral communities, forced ever-further into harsh
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£ADDRESSING THE DRIVERS OF DISEASE PERSISTENCE

4 I
¢ Adopting a health-in-development
perspective, with emphasis on
self-help safety practices at the
grass-root level

¢ Addressing health, food and income
security in conjunction with the
other Sustainable Development
Goals
G /

Restoring
malfunctioning
health systems: clinics,
vaccinations,
parasiticides, etc.

N

¢ Deficient or absent sanitation

Pressure ) infrastructure

 Poverty

¢ Endemic disease burden in

State humans and livestock

e Constraining health and well-being

of the poor (and livestock)

/

environments, also require a broad set of meas-
ures, including the provision of access to forage
and water resources, medical and veterinary ser-
vices, and livestock markets. In these situations,
health protection is an effective entry point for,
and an integral part of, wider sustainable devel-
opment efforts. As made evident during GREP,
good animal health in remote pastoral commu-
nities has direct and positive impacts on food
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and income security. Addressing ruminant dis-
ease alongside efforts to tackle other sustainable
development challenges contributes to revers-
ing the marginalization of pastoral communi-
ties. These efforts need to be carried by a broad
group of stakeholders including governments,
the international development community, the
private sector and, last but not least, the con-
cerned rural communities.
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Addressing

the biological
threats driven
by globalization
and climate
change

Many changes in disease landscapes are driven
by a combination of globalization and climate
change (Figure 37); both are drivers of the global
redistribution of pathogens, arthropod vectors
and hosts that is setting off the evolution of new
forms of disease. This process is particularly vis-
ible in countries of the Northern Hemisphere
that are relatively free from major infectious dis-
eases; novel introductions often originate from
the endemic settings prevailing in transition and
developing countries. These biological threats
are not restricted to human and animal diseases
or food safety hazards, but extend to disease and
pest agents and invasive species in plant produc-

.
L

tion, fisheries and forestry, which also affect
natural ecosystems and wildlife.

The traffic related to international travel and
trade is expected to continue to increase, largely
in line with projected economic growth. This
growth in traffic is likely to be accompanied by
a global redistribution of disease agents, vec-
tors and hosts, with the evolution of novel dis-
ease complexes. Climate change will compound
these developments. The collective impact will
be considerable, and may challenge the sustain-
ability of current, highly globalized agricultural
and food supply systems, and threaten the in-
tegrity of the earth’s natural resource base and
biodiversity. Growing ecological instability calls
for interventions at the driver level led by senior
government decision-makers and international
actors. International collaboration — involv-
ing health professionals and other disciplines,
academia, research institutions, the private sec-
tor, civil society and UN agencies — is required
to create a “virtual radar screen” for real-time
monitoring of the more important pathogens,
vectors and hosts. Collaboration in microbio-
logical risk assessment, using the latest biotech-
nology and informatics will facilitate the defini-
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¢ Develop policies and strategies aimed
at mitigating health and biosecurity
risks associated with travel, trade and
traffic

¢ Mitigate GHG emissions through
healthier and more productive
livestock

International collaboration to
establish a virtual radar screen on
microbial dynamics and hazards
at the human-animal-ecosystem
interface

N

Globalization and

Pressure .
climate change

¢ Global redistribution of pathogens,
vectors and hosts; evolution of new forms
of disease

¢ Global impact most visible in the countries
in the northern hemisphere that are
relatively disease free

State

Response
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tion of safer practices for international travel,
trade and traffic. Information on pests and dis-
eases can be sensitive, with potentially major
economic and/or biosecurity consequences, so
there is need for advanced international agree-
ments on policy and regulations for handling the
expected increase in the flow of disease informa-
tion. Preventing disease emergence and spread
requires open and transparent reporting by pro-
ficient health services, which, in turn, rely on ad-
equate resourcing, supportive health education
systems and sustained human resource develop-
ment efforts. The ongoing exponential growth
in disease-related information calls for a con-
certed global disease intelligence platform. The
pioneering work of the International Society for
Infectious Diseases in creating ProMED, a glob-
al information and communication network on
new emerging disease events, may assist in at-
taining this objective. The FAO/OIE/WHO
tripartite platform already operates a joint glob-
al early warning system at the headquarters of
the three organizations. Development agencies,
regional organizations, academia, research insti-
tutions, the private sector and civil society are
encouraged to join such efforts.
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Climate change mitigation, such as reductions
in GHG emissions, relies, in part, on having
healthier, more productive livestock, particu-
larly among the large ruminant populations in
the Indian subcontinent and sub-Saharan Af-
rica; improvements in animal health may lead to
major increases in productivity, and hence food
security and market opportunities. The live-
stock sector needs to adapt to resource scarcity
and climate change at the global level; this topic
is addressed by the Global Agenda of Action
in Support of Sustainable Livestock Sector De-
velopment.” With more than 750 million people
depending on livestock for survival and income,
the Global Agenda of Action seeks to reduce
GHG emissions and pollution while enhancing
the livestock sector’s contribution to food secu-
rity and poverty reduction.

owww.livestockdialogue.org (accessed 26 October 2013).
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Providing safer
animal-source
food from
healthy livestock
agriculture

The changing disease landscape driven by the
global food and agriculture system, particular-
ly rapid development of the livestock sector,
provides a distinct disease Pressure-State-Re-
sponse scenario (Figure 38). The livestock-
related pressure forces are rapid intensification
coupled with poor biocontainment; a mix of
intensive and extensive production systems;
and food chain dynamics, including those re-
lated to processing, distribution and market-
ing practices. The resulting state comprises
major livestock epidemics; food safety haz-
ards; development of antimicrobial resistance;
and new, possibly severe, pandemics involving
influenza A viruses circulating in swine and
poultry.

o

The food chain provides a potential route for
a range of animal-origin pathogens that cause
disease in humans. To secure food safety and
protect consumers, food industries routinely
carry out microbiological exposure assessments
along the food chain, often termed “farm-to-
fork” or “stable-to-table” risk analysis proto-
cols. However, so far, relatively little attention
has been given to pathogen flows in the environ-
ment beyond the food chain. For example, waste
disposal may lead to microbiological (or chemi-
cal, etc.) contamination of surface water, soil and
biological systems, with pathogens recycling in
farming and natural landscapes. Environmental
pathogens are present even in microbiologically
safe food chains. Food safety hazards involv-
ing vegetables contaminated with faecal mate-
rial are increasing. There is also growing inter-
est in more comprehensive risk assessment that
goes beyond food safety to clarify the relevant
risks to public health, animal health and eco-
health. Such assessment requires analysis of the
microbiological exchanges between natural and
farming landscapes, farming landscapes and hu-
man environments, and human environments
and natural landscapes. As better information

83

Response]ii




74( World Livestock 2013 e Changing disease landscapes

-

Definition of preventive measures in
food and agriculture, and in the
interface with human living
environment and natural ecosystems

e Strengthening and renovation of animal
health and veterinary public health systems

e Determine risk factors and establish critical

control points for pathogen flows beyond the
food chain at the landscape level
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becomes available, these efforts will broaden
health protection approaches and lead to the
definition of new safety practices for food and

agriculture, community health and ecohealth
(Figure 39).

84

The options for safer livestock production
and food chains have to be considered in con-
junction with poverty reduction and environ-
mental concerns. Balancing health, social and
environmental goals is critical to achieving sus-




tainable intensification. These efforts involve
difficult choices, as there are few win—win—-win
scenarios. Smallholder dairy development in
South Asia may present an exception; for dec-
ades, national governments and international
development agencies have focused on raising
standards in small-scale dairy networks in the
Indian subcontinent. This process has paved the
way for incremental investments in animal hus-
bandry, animal health, dairy processing, distri-

o

bution and marketing, and related development;
benefits have accrued to producers, consumers
and society, at large. As well as health gains and
enhanced food and income security, there are
also major environmental and emission-related
benefits. The significance of the smallholder
dairy subsector and the large size of ruminant
livestock populations in South Asia, particularly
the Indian subcontinent, justify the prioritiza-
tion of sustainable livestock intensification.
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Preventing
disease agents
from jumping
from wildlife to
domestic animals
and humans

A fourth category of drivers are the pressures on
ecosystems (Figure 40). Deforestation, human
and agricultural encroachment into forest and
game reserves, habitat destruction, biodiversity
loss, and bushmeat- or wild meat-related prac-
tices all enhance the risk of animal-to-human
species jumps by disease agents. Once a novel,
wildlife-origin pathogen starts to be transmit-
ted among humans, the risk of a pandemic is
real (Daszak, 2012). Livestock production plays
arole in deforestation through expansion of the
feed crop area or ruminant livestock’s encroach-
ment into grassy woodlands. World agriculture
is currently the main driver of biodiversity loss.
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Habitat destruction forces wildlife to invade
farming landscapes or human living environ-
ments. The extent of agriculture-driven defor-
estation in South America (Brazil) has declined
since the 1990s, while in Asia it is currently at
or just past its peak. In sub-Saharan Africa, ma-
jor expansion of crop and (ruminant) livestock
production, combined with timber logging, is
expected to be the main cause of deforestation
in the future. With this increased production,
it is likely that microbial reservoirs circulat-
ing in bats, rodents, monkeys and large game
in savannah areas will contribute to increased
spillover of wildlife-origin pathogens to live-
stock and humans, and pandemic risk. The evo-
lution of new diseases resulting from changes in
the pathogen-host range or host specificity may
take various forms, depending on ecoregional
characteristics.

For example, the acute form of sleeping sick-
ness in humans, caused by the protozoan blood
parasite Trypanosoma brucei rhodesiense, used to
be transmitted by bloodsucking tsetse flies that
had previously fed on game animals. Today, ru-
minant livestock has become a main reservoir of
what used to be a mainly wildlife-related blood
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£ADDRESSING THE DRIVERS OF DISEASE EMERGENCE:
ANIMAL-TO-HUMAN SPECIES JUMPS OF DISEASE AGENTS

¢ Discontinue unsustainable wild meat
practices

¢ Reduce risks through natural resource
management

¢ Avoid over-exploitative agriculture

 Collaboration among ecohealth,
animal health and public health
professionals to determine risk factors
and establish critical control points
linking spillover to change in wildlife
ecology and behaviour

N
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Pressure on ecosystems, erosion
of natural resource base,
deforestation and encroachment,
biodiversity loss and wild meat
extraction

Pressure

® Opportunities for spillover of
pathogens of wildlife origin to
humans

e Risk of pandemics

State

Response

parasite. As a result, humans increasingly con-
tract the Trypanosoma brucei rhodesiense form
of sleeping sickness at a distance from game re-
serves and main tsetse infestation areas, such as
in livestock—crop agriculture systems (Figure
41). A similar pathogen shift from wildlife to ru-
minant livestock has altered the disease ecology
of ECF and AAT in the savannah areas of East
and Southern Africa. This wildlife-to-livestock
pathogen shift results from the increased mixing
of large game animals and ruminant livestock,
along with the growing prominence of rumi-
nants and the declining populations of certain
large game species. This suggests that agro-eco-
logical (and social) resilience varies among dif-
ferent geographic regions and may best be tack-
led under an ecoregional approach.

The anthropogenic drivers of disease emer-
gence often receive little attention. An exception
is a study on tick-borne encephalitis in Europe,
which reported that increases in incidence co-
incided with the achievement of political inde-
pendence following the fall of the Soviet Union.
The patterns of relevant human activities, typi-
cally those related to the use of forest resources,
were also found to be driven and/or constrained

by the specific cultural and socio-economic cir-
cumstances in each country, resulting in con-
trasting national epidemiological outcomes
(Randolph, 2010).

Again, there is need for collaboration among
ecohealth, animal health and public health pro-
fessionals, along with other disciplines, to link
the changes in landscape and wildlife ecology
and behaviour to the increases in pathogen spill-
over, and to check for changes in the molecu-
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lar determinants of pathogen-host specificity. involve discontinuing unsustainable practices
The wildlife-livestock interface may serve as a  related to wild meat, enhancing natural resource
model for disease agents” host species jumps in-  management and selecting less exploitive forms
volving humans. Action at the driver level may  of agriculture.
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Rationale for
concerted action

Disease landscapes change as a result of human

actions. Humans alter the host environment,
leading pathogens to behave differently. Where
host populations expand, the presence of large
numbers of susceptible individuals may select
for a pathogen that spreads more swiftly and — at
least initially — aggressively. In situations where
habitat destruction and biodiversity loss modify
the host community and contact structure, path-
ogens may jump to a novel host species. Hu-
man living environments, farming landscapes
and natural ecosystems become increasingly
intermingled, as do their respective pathogen
pools. The emergence, spread and persistence of
diseases at the human-animal-ecosystem inter-
face are increasing. Developing countries face a
staggering burden of human, zoonotic and en-
demic livestock diseases; both old and new dis-
eases create a major impediment to sustainable
development at the global level. Globalization
and climate change redistribute pathogens, vec-
tors and hosts. Recurrent epidemics in livestock
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affect rural livelihoods and national economies
in both poor and rich countries. Food safety
hazards and antimicrobial resistance are on the
increase worldwide. Pandemic risks caused by
pathogens of animal origin remain a major con-
cern.

With human behaviour providing the basis
for today’s disease dynamics, it follows that hu-
man action may also lead to a reversal of this
increased disease activity. Major technical im-
provements in risk analysis and management are
within reach. As well as introducing new tech-
nologies, efforts to strengthen health systems
may also include enhancing the role of institu-
tions, leading to new partnerships, processes and
practices. Rapid growth in milk, meat and egg
production encourages increased investments in
animal and veterinary public health. Addressing
the emergence, spread and persistence of ani-
mal-origin pathogens is an international public
good of growing importance. Disease dynamics
should be considered along with food security,
poverty alleviation and protection of the envi-
ronment. Deciding to reduce disease implies
enhancing social and ecological resilience, and
there is need for society at large to engage in



these endeavours: basic sanitation brings major
benefits to the poor; healthy animals, healthy
people, higher yields and safe food of high qual-
ity and affordable price tend to go together; and
the control and prevention of animal diseases are
beneficial for the environment, assist in mitigat-
ing climate change, and contribute to sustainable
agricultural and rural development.

Priority consideration should, therefore, be
directed to the four main streams of work iden-
tified by the current analysis:

e reducing poverty-driven endemic disease

burdens in humans and livestock;

® addressing the biological threats driven by
globalization and climate change;

e providing safer animal-source food from
healthy livestock agriculture;

* preventing disease agents from jumping
from wildlife to domestic animals and hu-
mans.

Most of these concerns already receive some
attention: for example, international NGOs,
UN and other development agencies are focus-
ing on some neglected zoonotic diseases; the
nexus of hunger, disease and poverty is increas-
ingly addressed as a joint sustainable develop-
ment domain; and pandemic risk assessment is
the subject of productive collaboration among
the world’s leading public and animal health
research bodies. The experience acquired from
the fight against animal and pandemic influenza
has translated into novel forms of public—private
partnerships; the “Towards a Safer World” ini-
tiative grew out of the influenza pandemic pre-
paredness work; and novel One Health projects
are emerging around the globe, with Bangladesh,
Kenya, Uganda and other countries encouraging
collaboration among health professionals and
other disciplines, and working across sectors and
institutional divides. ProMED and the FAO/
OIE/WHO tripartite platform facilitate world-
wide disease information and intelligence func-
tions that cover human, animal and plant health.

The main focus of international agencies is
on facilitating and supporting global-level risk
assessment, highlighting and communicating

o

major international concerns, and enhancing
international and regional cooperation and co-
ordination, to integrate immediate and long-
term perspectives for all countries, regardless of
their economic development stage (Bogich er al.,
2012; De Cock et al., 2013). The national level is
where actions take place and field programmes
are customized to specific national conditions.
At this level, professionals in public health, food
safety, animal health, plant protection, eco-
health and other disciplines work together with
development actors to formulate locally ap-
plicable risk analysis protocols, guidelines and
best practices (Chua and Gubler, 2013; Pres-
ton, Daszak and Colwell, 2013; Zinsstag et al.,
2012). The development of these tools requires
the drawing up of disease impact profiles that
reflect the full range of impacts of a disease and
its control on the health and well-being of peo-
ple, the economy and the environment. Health
professionals and other development actors
may aim to re-educate themselves, gaining ex-
perience through working together and directly
involving the full range of stakeholders. One
Health-inspired initiatives — such as that being
undertaken in Bangladesh, where the Ministers
of Agriculture, Health and Environment have
signed a joint agreement — are very encouraging.
A growing number of countries are introducing
cross-sectoral health education in primary and
secondary schools, and children are being en-
couraged to assume environmental stewardship
responsibilities.

At the global level, the primary concern is the
emergence of animal-origin disease agents that
infect humans as hosts and show evidence of
human-to-human transmission. There is need to
continue the work of the Senior United Nations
System Coordinator for Avian and Human In-
fluenza, created in 2005 to ensure cooperation
and coordination within the UN system in sup-
port of initiatives to address the AI epidemic
and the threat of a human pandemic. It is es-
sential to update and broaden the agenda, build
consensus on new priorities, and revise global
risk assessment to deal with pandemic threats at
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the human—animal-ecosystem interface (Morse
et al., 2012). The FAO/OIE/WHO tripartite
platform, along with laboratory networks, re-
search institutions, academia, the private sector,
civil society and development agencies, may fa-
cilitate this development. The coalition created
for animal and pandemic influenza has demon-
strated that novel partnerships, such as those
involving producers and civil society organiza-
tions, play an important role in risk communi-
cation and preparedness building at all levels.
Global concerns of both medical and veterinary
interest relate to the rises in food safety hazards,
antimicrobial resistance, wild meat-related prac-
tices, and the emergence, spread and persistence
of animal, zoonotic and wildlife-origin diseases.

In countries of the developing world there is
urgent need to strengthen the animal health and
veterinary public health systems as an integral
part of sustainable intensification of the rapidly
growing milk, meat and egg production subsec-
tors and associated supply chains. Innovation of
health systems is necessary to increase attention
to the human-animal-ecosystem interface, clar-
ify pathogen flows in food systems and among
the different host environments and landscape
types (urban, farming and natural), and restore
safety, based on the risk factors and critical con-
trol points identified. This approach relies on
the proactive engagement of all concerned enti-
ties and individuals and on adequate efforts to
identify the needs and motivations of local com-
munities.

Countries in temperate climate zones of the
developed world are particularly vulnerable to
incursions of pathogens and vectors, driven by
globalization, climate change and land-use dy-
namics. These incursions may involve infected
human and animal hosts (tourism), contami-
nated food items, fomites and arthropods, and
include the re-emergence of diseases that were
successfully eliminated in the past, or, occasion-
ally, the evolution of a novel disease complex.
Improved risk assessment in these aspects re-
quires the integration of methods for molecular
surveillance, electronic reporting and Internet-
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based risk analysis platforms, which, in turn,
rely on innovative partnerships and collabora-
tion between the public and private sectors. Sur-
veillance approaches will have to be broadened
to encompass all the health-related risk factors
in food systems and landscapes, including across
political boundaries, requiring transparency and
stronger agreement on elaborate international
regulation mechanisms.

The high burden of human, zoonotic and ani-
mal diseases in sub-Sabaran Africa is related to
a combination of developmental, climatic and
ecological factors. Wild meat-related practices
concern mainly the forested areas of West and
Central Africa. In the savannah areas of East,
Southeastern and Southern Africa, the large
game-livestock—human interface is growing, in-
creasing the probability of pathogen spillover.
Health professionals and other stakeholders
should define a risk management and communi-
cation approach that will help people to protect
themselves, safeguard and increase the revenues
from tourism, and support the building of eco-
logical resilience in both natural ecosystems and
farming landscapes. In general, there is need for
greater clarity regarding how the myriad of dis-
eases affect the health status of humans and ani-
mals, livelihoods, economies and environments.

In East and Southeast Asia the main priorities
are to explore the options for enhancing safety
in food and agriculture and establish the prereq-
uisites for sustainable intensification of livestock
production, processing and marketing (Coker et
al., 2011). Given the nature of recent pathogen
dynamics at the animal-human interface, these
efforts should involve health professionals, food
industries, farmers, traders and others in the
food supply chain, including the general public.
The presence of wet markets, the selling of wild
meat and the slaughtering of poultry in live bird
markets are notable risk factors (but see Box 3).
Influenza viruses in poultry, pigs and humans
are increasing in diversity, while rapid growth of
the poultry and pig industries and the dairy sub-
sector is leading to recurrent food safety hazards
and antimicrobial resistance challenges.
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In consultation with veterinary public health au-
thorities, a city council may work with poultry
workers, vendors and other intermediaries in the
food supply chain to contain pathogen loads in
live bird markets. Local veterinarians may assist
poultry producers in improving on-farm sani-
tation and hygiene at source. Poultry transport
vehicles require cleaning and disinfection before
and after supplying live birds to collection points
and markets, while markets themselves should be

cleaned and disinfected at the end of each market

day. Other helpful measures include introduc-
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JOINING FORCES TO SUPPLY HEALTHY POULTRY TO CLEAN LIVE BIRD MARKETS
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ing one or two rest days a week, ensuring that no
poultry is kept in the market overnight, and sepa-
rating aquatic from terrestrial birds and industrial
from village poultry. Along with improved sani-
tation infrastructure, waste disposal systems and
supportive health communication efforts these
measures are all proven means of reducing the cir-
culation of influenza virus in live bird markets and
keeping human exposure to a minimum. Together,
they facilitate safer animal-source food supply

from healthy livestock agriculture.

/

In South Asia, the congregation of poor people
and animals near urban agglomerations presents
major health-in-development challenges. The
need to step up the fight against rabies requires
attention, while the development of small-scale
dairy production in the Indian subcontinent
justifies both public and private investment in
dairy production and supply, animal health, food
safety and quality control, and veterinary pub-
lic health in general. A more productive dairy
subsector will safeguard food and income secu-
rity, protect the environment and reduce GHG
emissions. Deforestation in parts of the eastern
Indo-Gangetic plain and in Indonesia requires at-
tention in view of the associated risks of wildlife-
origin disease outbreaks in humans and livestock.

For countries in the Greater Horn of Africa
and Central Asia, the marginalization of pasto-
ral communities is a major challenge. One op-
tion is to exploit the growing demand for rumi-
nant meat and dairy products in the Near East
and North Africa, which would require an area-
wide approach to address high-impact ruminant
and zoonotic diseases and the scarcity of forage
and water.

Countries in Latin America and the Caribbean
experience recurrent vector-borne and other

zoonotic disease outbreaks, involving bats, ro-
dents and livestock. The priority is to establish
the root causes, the risk factors and practices
for preventive action. Rapid intensification of
the poultry and pig industries has created a di-
chotomy between small-scale and industrial
production, creating a mix of social, disease and
environmental challenges.

It will be necessary to fine-tune the different
work streams to ensure cohesion and efficiency,
build ecoregional perspectives, support the for-
mation of (sub)regional networks, and collabo-
rate in human resource development, research,
strategic planning and joint implementation
across political boundaries and through public-
private partnerships.

It is important to include all of these efforts in
a common, sustainable development approach
that puts collective global health protection en-
deavours into perspective and captures the best
conditions for collaboration. An international
policy and institutional framework may be nec-
essary to facilitate the required paradigm shift
in global health management. IPCC serves as
an example; the World Meteorological Organi-
zation and the United Nations Environment
Programme jointly established IPCC in 1988
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to assess available information on the science,
impacts and economics of, and the options for,
mitigating and/or adapting to climate change.
The root causes of and successful response to
both climate change and disease dynamics relate
to human action and choices.

Questions arise for each new work stream:
Why take the extra step? What difference will it
make compared with the current approach? In
risk management, tackling the roots of a prob-
lem entails a shift towards greater stability and
resilience, reducing the overall level of risk. This
will, in turn, rely on establishing internationally
agreed objectives; targets will have to be set for
phased, prioritized actions to reduce the overall
numbers of infected human and animal hosts,
curtail pandemic risk and food safety hazards,
and contain pathogen loads in the environ-
ment and circulating across landscapes and in-
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ternational boundaries. Creating a safer world
requires that health protection becomes an in-
tegral part of overall sustainable development
efforts, whether in food and agriculture, natural
resource management or socio-economic de-
velopment. Such a health-in-development per-
spective will guide the necessary adjustments to
the policy and institutional realms, paving the
way for integrated action in capacity develop-
ment through human resource development, en-
hancement of physical infrastructure, and build-
ing of novel partnerships that operate across
disciplines, sectors, and geographic and political
boundaries.

Health and well-being concern all. Revitaliza-
tion of the collective health systems that protect
humans, animals and ecosystems is due; inaction
1s not an option.
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