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Annex 9

DRAFT CHAPTER 7.Z.

ANIMAL WELFARE AND LAYING HEN PRODUCTION
SYSTEMS

Article 7.Z.1.

Definitions
For the purposes of this chapter:

Laying hens: means sexually mature female birds of the species Gallus gallus domesticus kept for the commercial
production of eggs for human consumption. Breeding hens are not included.

End-of-lay hens: means laying hens at the end of their productive lives.

Layer pullets: means female birds of the species Gallus gallus domesticus raised for commercial layer production
purposes from hatch until the onset of sexual maturity.

Article 7.Z2.2.
Scope

This chapter provides recommendations for the animal welfare aspects of commercial laying hen production
systems. It covers the production period from the arrival of day-old birds onto the pullet-rearing farm through to the
removal of end-of-lay hens from the laying production facilities. Layer pullet and Elaying hens kept in village or
backyard flocks and used to produce eggs for personal consumption are not included.

Commercial laying hen production systems involve the confinement of layer pullets and laying hens, the application
of biosecurity and trade in eggs or pullets.

These recommendations address the welfare aspects of layer pullets or laying hens kept in cage or non-cage
systems, whether indoors or outdoors.

Commercial layer pullet or laying hen production systems include:

1. Completely housed systems

Layer pullets or laying hens are completely confined in a poultry house, with or without mechanical
environmental control.

2. Partially housed systems

Layer pullets or laying hens are kept in a poultry house with access to a designated outdoor area.

3. Completely outdoor systems

Layer pullets or laying hens are not confined inside a poultry house during the day but are confined in a
designated outdoor area.

This chapter should be read in conjunction with Chapters 6.5., 7.1., 7.2.,7.3., 7.4., 7.5. and 7.6.
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Article 7.Z.3.
Outcome-based criteria (or measurables) for the welfare of layer pullets and laying hens

The welfare of layer pullets and laying hens should be assessed using outcome-based criteria or measurables,
preferably animal-based measurables, as described in Article 7.1.4. Outcome-based criteria or measurables are
particularly useful for evaluating compliance and improving animal welfare. Animal-based outcomes are usually the
most sensitive measurables-{e-g—mortalityrate}). However, resource and management-based outcomes can also
have important applications—{e-g-for example, interpretation of mortality rate data may be informed by decisions
made to euthanise). There is no one single measurable that addresses all aspects of animal welfare. The use of
measurables and the appropriate thresholds should be adapted to the different situations in which layer pullets and
laying hens are kept, also taking into account the genetics used, resources provided, and the design and
management of the system. Animal-based criteria or measurables can be considered as tools to monitor and refine
these factors.

Criteria (or measurables) that can be used at farm level include conditions such as skeletal and foot problems,
disease and infection or infestation that can be assessed during routine or targeted monitoring, or at depopulation.
It is recommended that target values or thresholds for animal welfare measurables be determined by taking into
account current scientific knowledge and appropriate national, sectorial or regional data and recommendations for
layer pullets or laying hens. Determining the age and stage of production at which problems are detected may help
to determine the cause.

The following animal-based and outcome-based measurables, in alphabetical order in English, may be useful
indicators of layer pullet or laying hen welfare:

1. Beak condition

Evaluation of beak condition provides useful information about the extent to which layer pullets and laying
hens are able to engage in normal behaviour, such as foraging, feeding, drinking and preening [Dennis and
Cheng, 2012; Vezzoli et al., 2015]. Tools for assessing beak condition have been developed and implemented
in animal welfare assessment programmes [e.g., Kajlich et al., 2016].

2. Behaviour

The presence or absence of certain behaviours may indicate either good animal welfare or an animal welfare
problem, such as fear, pain or sickness. Some behaviours may not be uniquely indicative of one type of
problem; they may be exhibited for a variety of reasons. Gallus gallus domesticus has evolved behaviours that
it is motivated to perform, and a good understanding of layer pullet and laying hens normal behaviour [Nicol,
2015], including its social interactions [Estevez et al., 2007; Rodriguez-Aurrekoetxea A. and Estevez I., 2014],
is required for appropriate management and decision-making. Opportunities to display these behaviours are
influenced by the physical and social environment [Widowski et al., 2016; Lay et al, 2011; O'Connor et al,
2011].

a) Dust bathing

Dust bathing is a motivated behaviour providing body maintenance benefits. During dust bathing, layer
pullets and laying hens work loose substrate material, such as litter, through their feathers. This
behaviour helps remove stale lipids [van Liere and Bokma, 1987], which contributes to the maintenance
of plumage condition. Good plumage condition helps to regulate body temperature and protect against
skin injury. Reduced dust bathing behaviour in the flock may indicate problems with substrate or range
quality, such as the substrate or ground being wet or not friable [Olson and Keeling, 2005; Van Liere and
Bokma, 1987]. The performance of complete sequences of dust bathing may be associated with positive
affect [Widowski and Duncan, 2000].

b) Fear behaviour

Fearful layer pullets and laying hens show high reactivity to various stimuli [Jones, 1987; Zeltner and Hirt,
2008] and this may result in traumatic injuries or suffocation if the layer pullets or laying hens pile on top
of one another. Fearful layer pullets and laying hens may be less productive [Barnett et al., 1992] and
more prone to injurious feather pecking behaviour [de Haas et al., 2014]. Methods have been developed
for evaluating fearfulness [Forkman et al., 2007], for example by observing layer pullet and laying hen
behaviour in response to novel objects or when people, including animal handlers, walk through the pullet
and hen areas of the poultry house [Jones, 1996; Waiblinger et al., 2006].
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¢) Feeding and drinking behaviour

Changes in feeding or drinking behaviour may indicate management problems, including inadequate
spaces for, or inappropriate placement of, feeders or drinkers, dietary imbalances, poor feed or water
quality, or feed contamination [Garner et al., 2012; Thogerson et al., 2009a; Thogerson et al., 2009b].
Feed and water intake is often reduced when pullets or hens are ill. Feed or water intake may also change
as a result of heat stress [Lara &= & Rostagno, 2013; Lin H. et al., 2006] or cold stress [Alves et al.,
2012].

d) Foraging behaviour

Foraging is a motivated behaviour [de Jong et al., 2007, Nicol et al., 2011]. Foraging is the act of
searching for feed, typically by pecking or scratching the substrate. Reduced foraging activity may
suggest problems with substrate quality or the presence of conditions that decrease foraging opportunity
[Appleby et al., 2004; Lay et al., 2011; Weeks and Nicol, 2006]. When in the presence of an adequate
substrate, laying hens spend a large amount of time foraging even when feed is readily accessible
[Weeks and Nicol, 2006].

e) Injurious feather pecking and cannibalism

Injurious feather pecking can result in significant feather loss and may lead to cannibalism. Cannibalism
is the tearing of the flesh of another layer pullet or laying hen, and may result in severe injury, secondary
infection or death. These behaviours can have multifactorial causes and be difficult to control [Nicol,
2018; Hartcher, 2016; Estevez, 2015; Nicol et al., 2013; Rodenburg, 2013; Lambton, 2013; Newberry,
2004].

f) Locomotory and comfort behaviours

Layer pullets and laying hens may display a variety of locomotory and comfort behaviours, including
walking, running, leaping, turning, stretching legs and wings, wing flapping, feather ruffling, tail waggings
and preening [Bracke and Hopster, 2006; Harthcher and Jones, 2017; Dawkins and Hardie, 1989; Shipov
et al., 2010; Norgaard, 1990]. Some of these behaviours have been shown to be important for skeletal,
body and plumage development and maintenance. For example, walking and wing movements
contribute to improved leg and wing bone strength [Knowles and Broom, 1990], and preening helps
remove stale lipids from the skin [Vezzoli et al., 2015] and keeps the feathers flexible and intact [Shawkey
et al., 2003].

g) Nesting

Nesting is a motivated behaviour that includes nest site selection, nest formation and egg laying [Cooper
and Albentosa, 2003; Weeks and Nicol, 2006; Cronin et al., 2012; Yue and Duncan, 2003]. Uneven nest
box utilisation, delayed oviposition, increased pacing and egg laying outside the nest may be indicative
of problems with environmental or social factors such as access to, or the suitability of nesting sites or
disturbance by other layer pullets and laying hens [Cronin et al., 2012; Cooper and Appleby, 1996;
Gunnarsson et al., 1999; Yue and Duncan, 2003; Widowski et al., 2013].

h)  Perching

Perching is a motivated behaviour. Layer pullets and laying hens may seek elevation during the day;
however, the motivation to seek elevation is particularly strong at night when pullets and hens select a
site for resting or sleeping [EFSA, 2015]. Reduced perching behaviour in the flock may indicate problems
with environmental factors, such as inadequate perch or poor space design, injuries or pullet rearing
experience [Janczak and Riber, 2015; Gunnarsson et al., 1999].

i) Resting and sleeping

Sleep is an adaptive state that allows animals to recover from daily stress, conserve energy and
consolidate memory [Siegel, 2009]. Layer pullets and laying hens display synchronised resting and
sleeping behaviours, which can be disrupted by light intensity, photoperiod, environmental or social
factors [Malleau et al., 2007; Alvino et al., 2009].
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4.

) Social behaviour

Layer pullets and laying hens are social and engage in synchronised behaviour [Olsson et al., 2002;
Olsson and Keeling, 2005]. Social behaviour may differ according to the characteristics of the social
environment [Estevez et al., 2002; 2007]. Problems in social behaviour can be assessed using scoring
systems for measuring the degree of damage caused by aggression and competition for resources
[Estevez et al., 2002; Blatchford et al., 2016].

k)  Spatial distribution

Uneven spatial distribution of layer pullets and laying hens may indicate fear reactions, thermal
discomfort or, uneven availability or use of resources such as light, feed or water, shelter, nesting areas
or comfortable resting locations [Rodriguez-Aurrekoetxea and Estevez, 2016; Bright and Johnson, 2011].

) Thermoregulatory behaviour

Prolonged or excessive panting and wing spreading are observed during heat stress [Mack, 2013; Lara
and Rostagno, 2013]. Indicators of cold stress include feather ruffling, rigid posture, trembling, huddling
and distress vocalisations.

m) Vocalisation

Vocalisation may indicate emotional states, both positive and negative. A good understanding of flock
vocalisations and their causes is useful for good flock management [Zimmerman et al., 2000; Bright,
2008; Koshiba et al., 2013].

Body condition

Poor body condition may indicate animal welfare problems for individual layer pullets and laying hens. At flock
level, uneven body condition may be an indicator of poor animal welfare. Body condition can be evaluated
using on-farm sampling methods for body weight or body condition scores [Gregory and Robins, 1998; Craig
and Muir, 1996, Elson and Croxall, 2006; Keeling et al., 2003]. The choice of sampling methods should take
into account the fact that feather cover can mask actual body condition.

Eye conditions
Conjunctivitis may indicate disease or the presence of irritants such as dust and ammonia. High ammonia

levels may also cause corneal burns and eventual blindness. Abnormal eye development may be associated
with very low light intensity (<5 lux) [Jenkins et al., 1979; Lewis and Gous, 2009; Prescott et al., 2003].

Foot problems
Hyperkeratosis, bumblefoot, contact dermatitis, excessive claw growth, broken claws and toe injuries are
painful conditions associated with, amongst other things, inappropriate flooring, poorly designed perches,

poorly maintained substrate [EFSA, 2005; Lay et al., 2011; Abrahamsson and Tauson, 1995; Tauson and
Abrahamson, 1996; Abrahamsson and Tauson, 1997] and inadequate maintenance of the production system.

If severe, the foot and hock problems may contribute to locomotion problems and lead to secondary infections.
Scoring systems for foot problems have been developed [Blatchford et al., 2016].

Incidence of diseases, including infections, infestations and metabolic disorders

lll-health, regardless of the cause, is an animal welfare concern and may be exacerbated by poor
environmental or husbandry management.
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Injury rate and severity

Injuries are associated with pain and risk of infection. They may be a consequence of the actions of other layer
pullets and laying hens (e.g., scratches, feather loss or wounding), management (e.g., nutritional deficits
leading to skeletal problems), environmental conditions (e.g., poor flooring leading to foot injury), genetics
used or human intervention (e.g., during handling and catching). It is important to assess both the rate and
severity of injuries.

Mortality, culling and morbidity rates

Daily, weekly and cumulative mortality, culling and morbidity rates should be within expected ranges. Any
unforeseen increase in these rates may reflect an animal welfare problem. Recording these rates and
evaluating their causes ef-merbidity-and-mertality can be useful aids in diagnosing and remediating animal
welfare problems.

Performance

Daily, weekly and cumulative performance should be within expected ranges. Any unforeseen reduction in
these rates may reflect an animal welfare problem. Types of measures that can be used include:

a) layer pullet growth rate, which measures average daily mass gain per pullet and-flock-uniformity;

cb) layer pullet feed conversion, which measures the quantity of feed consumed by a flock relative to the
total live mass produced, expressed as the mass of feed consumed per unit of body mass;

ed) laying hen feed conversion, which measures quantity of feed consumed by a flock relative to the unit of
egg production;

de) egg production, which measures the number, size and weight of eggs per hen housed;

ef) egg quality and downgrades, which can be measured by, for example, grade percentage, shell strength,
Haugh units, abnormalities and mis-laid or floor eggs.

Plumage condition

Evaluation of plumage condition provides useful information about aspects of animal welfare in terms of feather
pecking and cannibalism, ability to thermoregulate, iliness, and protection from injury [Rodriguez-Aurrekoetxea
and Estevez, 2016; Drake et al., 2010]. Dirty plumage may be associated with illness, environmental conditions
or the layer pullet and laying hen housing system. Plumage cover and cleanliness scoring systems have been
developed for these purposes [Blokhuis, 2007; Blatchford et al., 2016].

Water and feed consumption

Monitoring and evaluating daily water and feed consumption is a useful tool which may indicate thermal stress,
disease, infection or infestation and other conditions impacting animal welfare, taking into consideration
ambient temperature, relative humidity and other related factors. Changes in intake, crowding at feeders and
drinkers and wet substrate may be associated with problems with the quality or supply of water, or feed.

Article 7.Z2.4.

Recommendations for layer pullets and laying hens

Ensuring good welfare of layer pullets and laying hens is contingent upon several-management factors, such as
system design, environmental management practices, and animal management practices including responsible
husbandry and provision of appropriate care, and the genetics used. Serious animal welfare problems may arise in

any system if there are problems with one or more of these factors-are-lacking.

Articles 7.2.5. to 7.Z.29. provide recommendations for layer pullets and laying hens.
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Each recommendation includes a list of relevant outcome-based criteria or measurables derived from Article 7.2.3.
and when appropriate other criteria or measurables. The suitability of some of these criteria or measurables should
be determined in accordance with the system in which the layer pullets and laying hens are housed.

Article 7.Z.5.
Location, design, construction and equipment of establishments

The location of layer pullet and laying hen establishments should be safe from the effects of fires and floods and
other natural disasters to the extent practicable. In addition, establishments should be located or designed to avoid
or minimise disease risks and exposure of layer pullets and laying hens to chemical and physical contaminants,
noise and adverse climatic conditions.

Good welfare outcomes for layer pullets and laying hens can be achieved in a range of housing systems. Houses,
outdoor areas and accessible equipment should be designed after considering the opportunities for layer pullets
and laying hens to perform motivated behaviours, as well as health, environmental factors, and animal management
capability. They should also be maintained to avoid injury or discomfort. Layer pullet and laying hen houses should
be constructed with materials, electrical and fuel installations that minimise the risk of fire and other hazards and
are easy to clean and maintain. Producers should have a maintenance programme in place, including record-
keeping for all equipment and contingency plans to address failures that could jeopardise the welfare of layer pullets
and laying hens.

Outcome-based measurablesinetude: body condition, dust bathing, fear behaviour, feeding and drinking behaviour,
foot problems, foraging behaviour, incidence of diseases, infections and infestations and metabolic disorders, injury
rates and severity, locomotory and comfort behaviours, mortality, culling and morbidity rates, nesting, perching,
performance, plumage condition, resting and sleeping, social behaviour and spatial distribution, thermoregulatory
behaviour and vocalisations.

Article 7.Z.6.
Matching the layer pullets and laying hens with the housing and production system

Animal welfare and health considerations should balance any decisions on performance when choosing the
genetics to be used for a particular location, housing and production system. The layer pullet rearing system should
pre-adapt these birds for the intended laying hen production system [Aerni et al., 2005].

Outcome-based measurables-inelude: dust bathing, feeding and drinking behaviours, foraging behaviour, incidence
of diseases, infections, infestations and metabolic disorders, injurious feather pecking and cannibalism, injury rate
and severity, locomotory and comfort behaviours, mortality, culling and morbidity rates, nesting, perching,
performance, plumage condition, resting and sleeping, social behaviour, and spatial distribution.

Article 7.Z.7.
Space allowance

Layer pullets and laying hens should be housed with a space allowance that allows them to have adequate access
to resources and to adopt normal postures. Providing sufficient space for the expression of locomotory and comfort
behaviours that contribute to good musculoskeletal health and plumage condition is desirable. Problems with space
allowance may increase stress and the occurrence of injuries.

The following factors, in alphabetical order in English, should be considered when determining space allowance:
—  age and weight of layer pullets and laying hens,
—  ambient conditions,

—  biosecurity strategy,
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—  equipment selection,

—  feed and watering systems,
- flooring substrate,

- genetics,

- housing design,

—  management capabilities,
—  production system,

—  usable space,

ventilation.

Outcome-based measurables include: dust bathing, feeding and drinking behaviour, foraging behaviour, incidence
of diseases, infections, infestations and metabolic disorders, injurious feather pecking and cannibalism, injury rate
and severity, locomotory and comfort behaviours, mortality rate, culling and morbidity rates, nesting, perching,
performance, plumage condition, resting and sleeping, social behaviour, and spatial distribution.

Article 7.Z.8.

Nutrition

Layer pullets and laying hens should be fed a diet appropriate to their age, production stage and genetics. The form
of the feed should be acceptable to the layer pullets and laying hens and contain adequate nutrients to meet
requirements for good animal welfare and health. Feed and water should be free from contaminants, debris and
pathogenic microorganisms or other potential hazards.

The feeding and watering systems should be inspected regularly and cleaned as needed, to prevent the growth of
hazardous microorganisms.

Layer pullets and laying hens should be provided with adequate access to feed on a daily basis. Water should be
continuously available except under veterinary advice. Special provisions should be made to enable newly hatched
layer pullets to access appropriate feed and water.

Outcome-based measurables include: body condition, foraging behaviour, incidence of diseases, infections,
infestations and metabolic disorders, mortality, culling and morbidity rates, performance, plumage condition,
vocalisations and water and feed consumption.

Article 7.Z.9.
Flooring

The slope, design and construction of the floors should provide adequate support for the lecometion-of layer pullets
and laying hens, prevent injuries and entrapments, promote good health and allow the performance of behaviours,
such as comfort and locomotory behaviours. Changes of flooring types from layer pullet to laying hen housing
should be avoided. Manure contamination from other layer pullets and laying hens within the house should be
minimised through appropriate floor design and other elements of system design. The flooring should be easy to
clean and disinfect.

When substrate is provided, it should allow the performance of behaviours, such as comfort and locomotory
behaviours and be managed to remain dry and friable, and adequately treated or replaced when required to prevent
disease and minimise any detrimental effects on animal welfare.
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Outcome-based measurable—inelude: dust bathing, foot problems, foraging behaviour, incidence of diseases,
infections, infestations and metabolic disorders, injurious feather pecking, injury rate and severity, locomotory and
comfort behaviours, performance, plumage condition and resting and sleeping.

Article 7.Z.10.
Dust bathing areas

Access to friable, dry substrate to encourage dust bathing is desirable. When provided, dust bathing areas should
be designed and positioned to encourage dust bathing, allow synchronised behaviour, prevent undue competition
and not cause damage or injuries. Dust bathing areas should be easy to inspect and maintain [Weeks and Nicol,
2006].

Outcome-based measurables inelude: dust bathing, incidence of diseases, infections, infestations and metabolic
disorders, injurious feather pecking and cannibalism, injury rate and severity, plumage condition and, spatial
distribution.

Article 7.Z.11.
Foraging areas

Access to substrate that encourages foraging behaviour aetivity is desirable. When provided, foraging areas should
be designed and positioned to encourage synchronised behaviour, prevent undue competition and not cause
damage or injuries. Foraging areas should be easy to inspect and maintain.

Outcome-based measurables inelude: foraging behaviour, incidence of diseases, infections, infestations and
metabolic disorders, injurious feather pecking and cannibalism, injury rate and severity and spatial distribution.

Article 7.Z2.12.
Nesting areas

Access to nesting areas is desirable. When provided nesting areas should be built of suitable materials, and
designed and positioned to encourage nesting, prevent undue competition and not cause damage or injuries.
Nesting areas should be easy to inspect, clean and maintain.

Outcome-based measurables inelude: incidence of diseases, infections, infestations and metabolic disorders,
injurious feather pecking and cannibalism, injury rate and severity, nesting, performance (mis-laid or floor eggs),
and spatial distribution.

Article 7.2.13.
Perches

Access to perches is desirable. When provided, perches should be built of suitable materials, designed, elevated
and positioned to encourage perching by all layer pullets and laying hens, prevent undue competition, minimise
keel bone deformation, foot problems or other injuries, and to ensure stability during perching. In the absence of
designated perches, other structures such as platforms, grids or slats that are perceived by the layer pullets and
laying hens as elevated and that do not cause damage or injuries, may be a suitable alternative. When provided,
perches or their alternatives should be made available from an early age, be easy to clean and maintain, and be
positioned to minimise faecal fouling [Hester, 2014; EFSA, 2015].

Outcome-based measurables ielude: foot problems, injurious feather pecking and cannibalism, incidence of
diseases, infections, infestations and metabolic disorders, injury rate and severity, perching, plumage condition,
resting and sleeping and spatial distribution.
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Article 7.2.14.
Outdoor areas

Layer pullets and laying hens may be given access to outdoor areas when they have sufficient feather cover and
can range safely. Where layer pullets and laying hens are partially housed, there should be sufficient appropriately
designed openings to allow them to leave and re-enter the poultry house freely.

Management of outdoor areas is important. Land and pasture management measures should be taken to reduce
the risk of layer pullets and laying hens becoming infected by pathogenic agents or infested by parasites or being
injured. This may include limiting the stocking density or using several pieces of land consecutively in rotation.

Outdoor areas should be located on well-drained ground and managed to minimise stagnrant standing water and
mud. The outdoor area should be able to contain the layer pullets and laying hens and prevent them from escaping.
Outdoor areas should be designed, built and maintained to allow layer pullets and laying hens to feel safe outdoors
and to encourage them to utilise the range optimally, while mitigating predation, disease risks, and adverse climatic
conditions [Gilani et al., 2014; Hegelund et al., 2005; Nagle and Glatz, 2012]. Layer pullets and laying hens should
be habituated early to the outdoor area [Rodnguez—Aurrekoetxea and Estevez, 2016] Outdoor areas should be
free from harmful plants and contaminants.

outdoor access [Bari et al., 2020].

Outcome-based measurables include: fear behaviour, foot problems, foraging behaviour, incidence of diseases,
infections, infestations and metabolic disorders, injury rate and severity, locomotory and comfort behaviours,
mortality, culling and morbidity rates, performance, plumage condition, social behaviour, spatial distribution,
thermoregulatory behaviour and vocalisation.

Article 7.Z.15.
Thermal environment

Thermal conditions for layer pullets and laying hens should be maintained within a range that is appropriate for their
stage of life and the genetics used; extreme heat, humidity and cold should be avoided. A heat index can assist in
identifying the thermal comfort zones for layer pullets and laying hens at varying temperatures, air velocities and
relative humidity levels [Xin and Harmon, 1998], and can be found in management guidelines provided by laying
hen genetics companies.

Although layer pullets and laying hens can adapt to a range of thermal environments, particularly if appropriate
breeds and housing are used for the anticipated conditions, sudden fluctuations in temperature can cause heat or
cold stress.

When environmental conditions move outside of these zones, strategies should be used to mitigate the adverse
effects on the layer pullets and laying hens. These may include adjusting air speed, provision of heat or evaporative
cooling [Yahav, 2009].

The thermal environment should be monitored regularly so that problems with the system ean be detected and
corrected before they cause an animal welfare problem.

Outcome-based measurable inelude: mortality, culling and morbidity rates, performance, spatial distribution,
temperature and relative humidity, thermoregulatory behaviours and water and feed consumption.

Article 7.Z.16.
Air quality

Ventilation, housing, space allowance and manure management can affect air quality. Actions are required to
maintain air quality at levels required for good animal welfare, including the removal or mitigation of noxious gases
such as carbon dioxide and ammonia, dust and excess moisture in the environment.

Ammonia concentrations should not routinely exceed 25 ppm at layer pullet and laying hen level [David et al., 2015;
Miles et al., 2006; Olanrewaiu, 2007].
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Dust levels should be kept to a minimum [David et al., 2015].

Outcome-based measurables inelude: ammonia level, carbon dioxide level, dust level, eye conditions, incidence of
diseases, infections, infestations and metabolic disorders, morbidity, culling and mortality rates, plumage condition,
performance, temperature, and relative humidity and thermoregulatory behaviours.

Article 7.Z.17.
Lighting

There should be an adequate period of continuous light. The light intensity during the light period should be sufficient
and homogeneously distributed to promote normal development, to allow layer pullets and laying hens to find feed
and water, to stimulate activity, to stimulate onset of lay, to minimise the likelihood of injurious feather pecking and
cannibalism, and to allow adequate inspection [Prescott et al., 2003; Prescott and Wathes, 1999; Green et al., 2000].

There should also be an adequate period of darkness during each 24-hour cycle to allow layer pullets and laying
hens to rest and sleep, to reduce stress and promote circadian rhythms [Malleau et al., 2007].

Changes in lighting should occur gradually or in a step-wise fashion, as needed, except if moulting is practised,
during which rapid adjustments to lighting should be considered [Tanaka and Hurnik, 1990; Kristenson, 2008].

Outcome-based measurables include: eye conditions, injurious feather pecking and cannibalism, injury rate and
severity, locomotory and comfort behaviours, nesting, perching, performance, plumage condition, resting and
sleeping and spatial distribution.

Article 7.7.18.
Noise

Although layer pullets and laying hens can adapt to different levels and types of noise, exposure of layer pullets and
laying hens to unfamiliar noises, particularly those that are sudden or loud, should be minimised to prevent stress
and fear reactions, such as piling up [Bright and Johnson, 2001]. Ventilation fans, machinery and other indoor or
outdoor equipment should be constructed, placed, operated and maintained in such a way as to cause the least
possible amount of noise [Chloupek et al., 2009].

Location of establishments should, where possible, consider existing local sources of noise. Strategies should be
implemented to acclimatise the layer pullets and laying hens to the conditions [Candland et al., 1963; Morris, 2009].

Outcome-based measurables include: fear behaviours, injury rate and severity, morbidity, culling and mortality rates,
performance, resting and sleeping, and vocalisation.

Article 7.Z.19.
Prevention and control of injurious feather pecking and cannibalism

Injurious feather pecking and cannibalism are challenges in layer pullet and laying hen production systems.
Management methods that may reduce the risk of occurrence include:
—  adapting the diet and form of feed during rearing and lay [Lambton et al., 2010],

—  choosing genetics associated with a low propensity for injurious feather pecking [Craig and Muir, 1996; Kjaer
and Hocking, 2004],

— increasing age at onset of lay [P6tzsch, 2001],
— increasing space allowance during rearing [Jung and Knierim, 2018],
— managing light during rearing and lay [Nicol et al., 2013; van Niekerk et al., 2013],

—  minimising fear-related stimuli [Uitdehaag K. A. et al., 2009],
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—  providing elevated perches during rearing and lay [Green et al., 2000],

roviding nesting areas during lay [Shi et al.,2019a; Shi et al., 2019b

—  providing foraging or other manipulable materials during rearing and lay [Huber-Eicher and Wechsler, 1998;
de Jong et al., 2010; Daigle et al., 2014; Dixon et al., 2010; Nicol, 2018],

- reducing group size during rearing and lay [Bilcik and Keeling, 1999].

Management methods should be implemented, where applicable, and in the event of injury affected layer pullets
and laying hens should be promptly removed and treated or euthanised.

If these management methods are unsuccessful, partial beak removal [Gentle et al., 1997] may be considered as a
final course of action.

Outcome-based measurables inelude: foraging behaviour, injurious feather pecking and cannibalism, injury rate
and severity, mortality, culling and morbidity rates, plumage condition, and vocalisation.

Article 7.2.20.

Moulting

Induced moulting may lead to animal welfare problems if not well managed [Nicol et al., 2017; Sariozkan et al.,
2016; Holt, 2003, Ricke, 2003, Webster, 2003]. When induced moulting is practised, methods that do not involve
withdrawal of feed and are consistent with Article 7.Z.8. should be used. Laying hens should have access to lights
and-water at all times [Anderson, 2015] and adequate periods of light. Only laying hens in good body condition and
health should be moulted. During the moulting period, loss of body mass should not compromise the welfare of
laying hens, including their welfare during the subsequent laying period. Total mortality and culling rates during the
moulting period should not exceed normal variations in flock mortality and culling rates.

Outcome-based measurables inelude: body condition, feeding and drinking, foraging behaviour [Biggs et al., 2004;
Saiozkan et al., 2016; Petek and Alpay, 2008], injurious feather pecking and cannibalism, injury rate and severity,
mortality, culling and morbidity rates, performance, plumage condition and social behaviour.

Article 7.2.21.
Painful procedures

Painful procedures should not be practised unless necessary and should be performed in such a way as to minimise
any pain, distress and suffering. If used, partial beak removal should be carried out at the earliest age possible and
care should be taken to remove the minimum amount of beak necessary using a method that minimises pain and
controls bleeding. If management methods to control injurious feather pecking and cannibalism are not successful,
therapeutic partial beak removal may be considered as a final course of action [Gentle et al., 1991; Marchand-Forde
et al., 2008; Marchand-Forde et al., 2010; McKeegan and Philbey, 2012; Freire et al., 2011; Glatz et al., 1998].
Partial beak removal at a mature age may cause chronic pain. Dubbing, toe trimming and other mutilations should
not be performed in layer pullets and laying hens.

Potential options for improving animal welfare in relation to these procedures include: ceasing the procedure,
reducing or eliminating the need for the painful procedures through management strategies, using genetics that do
not require the painful procedures, or replacing the current procedures with less painful or invasive alternatives.

Outcome-based measurables ielude: beak condition, body condition, feeding and drinking behaviour, foraging
behaviour, injurious feather pecking and cannibalism, locomotory and comfort behaviours, mortality, culling and
morbidity rates, performance, plumage condition and vocalisations.

Article 7.2.22.
Animal health management, preventive medicine and veterinary treatment

Animal handlers responsible for the care of layer pullets and laying hens should have knowledge of normal layer
pullet and laying hen behaviour, and be able to detect signs of ill-health or distress, such as a change in feed or
water intake, reduced production, changes in behaviour and abnormalities in plumage condition, faeces or other
physical features.
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If animal handlers are unable to identify the cause of disease, ill-health or distress, or are unable to correct these,
or if they suspect the presence of a notifiable disease, they should seek advice from a veterinarian or other qualified
advisers. Veterinary treatments should be prescribed by a veterinarian.

There should be an effective programme for the prevention of diseases that is consistent with the programmes
established by Veterinary Services as appropriate, and which includes record-keeping.

Vaccinations and treatments should be administered by personnel skilled in the procedures and with consideration
for the welfare of the layer pullets and laying hens.

Sick or injured layer pullets and laying hens should be placed in a hospital area for observation and treatment, or
euthanised in accordance with Chapter 7.6. as soon as possible.

Outcome-based measurables-inelude: body condition, incidence of diseases, infections, infestations and metabolic
disorders, injury rate and severity, mortality, culling and morbidity rates and performance.

Article 7.Z2.23.
Biosecurity plans

Biosecurity plans should be designed, implemented, and reviewed regularly, commensurate with the best possible
layer pullet and laying hen health status. The biosecurity plan should be sufficiently robust to be effective in
addressing the current disease risks that are specific to each epidemiological group of layer pullets and laying hens
and in accordance with relevant recommendations in the Terrestrial Code.

These programmes should address the control of the major routes for infection and infestation such as:

aerosols,

—  direct transmission from other poultry, domestic animals and wildlife and humans,
- feed,

- fomites, such as equipment, facilities and vehicles,

—  vectors (e.g., arthropods and rodents),

—  water supply.

Partially restocking (back filling), in a response to catastrophe or incomplete flock placement, should only be
practised with due consideration to biosecurity and in a manner that prevents co-mingling of flocks.

Outcome-based measurables-inelude: mortality, culling and morbidity rates, incidence of diseases, infections,
infestations and metabolic disorders and performance.

Article 7.Z2.24.
Euthanasia of individual layer pullets or laying hens

Individual layer pullets or laying hens may be euthanised. Techniques used should be performed, in accordance
with Chapter 7.6.

Reasons for euthanasia include:

- bone fractures or other injuries,
—  diagnostic purposes,

—  disaster management,

- emaciation,

—  rapid deterioration of a medical condition for which treatment has been unsuccessful,
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—  severe pain that cannot be alleviated.

The decision to euthanise a layer pullet or a laying hen and the procedure itself should be undertaken by a
competent person. The establishment should have documented procedures and appropriate equipment.

Outcome-based measurables-inelude: injury rate and severity.

Article 7.Z2.25.
Depopulation of layer pullet and laying hen facilities

This article refers to the removal of flocks of layer pullets and laying hens from facilities for whatever reason and
should be read in conjunction with Article 7.Z.24.

The period of feed withdrawal prior to depopulation of layer pullets and laying hens should be minimised.
Water should be available up to the time of depopulation.

Layer pullets and laying hens that are not fit for loading or transport should be euthanised. Laying hens with poor
plumage condition are at risk of thermal stress and injury during transport [Broom, 1990; Fleming et al., 2006;
Gregory and Wilkins 1989; Newberry et al., 1999; Webster, 2004; Whitehead and Fleming, 2000]. On-farm killing
should be performed in accordance with Chapter 7.6.

Catching should be carried out by competent animal handlers in accordance with Article 7.Z.28. and every attempt
should be made to minimise stress, fear reactions and injuries. If a layer pullet or laying hen is injured during
catching, it should be euthanised.

Layer pullets and laying hens should be handled and placed into the transport container in accordance with
Chapter 7.3.

Catching should preferably be carried out under dim or blue light to calm the layer pullets and laying hens.

Catching should be scheduled to minimise the transport time as well as climatic stress during catching, transport
and holding.

The stocking density in transport containers should be in accordance with Chapters 7.2., 7.3. and 7.4.

Outcome-based measurables-inelude: fear behaviour, injury rate and severity, mortality, culling and morbidity rates,
spatial distribution, and vocalisation.

Article 7.Z.26.
Contingency plans

Layer pullet and laying hen producers should have contingency plans to minimise and mitigate the consequences
of natural disasters, disease outbreaks and the failure of mechanical equipment. Planning should include a fire
safety plan,_evacuation procedures and, where relevant, include evacuation procedures and the provision,
maintenance and testing of backup generators and fail-safe alarm devices to detect malfunctions, access to
maintenance providers, alternative heating or cooling arrangements, ability to store water on farm, access to water
cartage services, adequate on-farm storage of feed, alternative feed supply and a plan for managing ventilation
emergencies.

The contingency plans should be consistent with national programmes established or recommended by Veterinary
Services. Emergency killing procedures should be a part of the plan and be in accordance with the methods
recommended in Chapter 7.6.

Outcome-based measurables-inelude: mortality, culling and morbidity rates.
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Article 7.Z2.27.
Competencies of personnel

Animal handlers should have the ability, knowledge and competencies necessary to maintain the welfare and health
of the layer pullets and laying hens.

All people responsible for layer pullets and laying hens should have received appropriate training and be able to
demonstrate that they are competent to carry out their responsibilities, which should include the assessment of layer
pullet and laying hen behaviour, handling techniques, euthanasia and killing procedures, implementation of
biosecurity, and the detection of general signs of diseases and indicators of poor animal welfare and procedures
for their alleviation.

Outcome-based measurables-nelude: body condition, fear behaviour, incidence of diseases, infections, infestations
and metabolic disorders, locomotory and comfort behaviours, performance, mortality, culling and morbidity rates,
spatial distribution and vocalisation.

Article 7.Z.28.

Inspection and handling

Layer pullets and laying hens, and the facilities and equipment within their poultry house or in outdoor facilities
should be inspected at least daily. Inspection should have the following objectives:

—  to collect and remove dead layer pullets and laying hens and dispose of them in accordance with
Chapter 4.13,;

—  to identify sick or injured layer pullets and laying hens and treat or euthanise them in accordance with
Article 7.2.24.;

—  to detect and correct any animal welfare or health problems in the flock; and
—  to detect and correct malfunctioning equipment and other-problems with the facility.

Inspections should be done in such a way that layer pullets and laying hens are not unnecessarily disturbed, for
example animal handlers should move quietly and slowly through the flock.

When layer pullets and laying hens are handled, particularly when placed into or removed from the poultry house
or outdoor facilities, they should not be injured, and should be held in a manner that minimises fear and stress

[Gregory & Wilkins, 1989; Gross & Siegel, 2007; Kannan & Mench, 1996]. The distance over which layer pullets
and laying hens are carried should be minimised. Laying hens are prone to bone fractures when not handled
properly.

Outcome-based measurables-inelude: fear behaviour, injury rate and severity, mortality, culling and morbidity rates,
performance, spatial distribution and vocalisation.

Article 7.Z.29.
Protection from predators

Layer pullets and laying hens should be protected from predators in indoor and outdoor areas. All production
systems should be designed and maintained to prevent access by predators and wild birds.

Outcome-based measurables-nelude: fear behaviour, injury rate and severity, locomotory and comfort behaviours,
mortality, culling and morbidity rates, performance, spatial distribution and vocalisation.
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al., 2009],

i) #H=WtTE

PRONSIHERS B VBRIIFRIX. #EXWTHO. 2o (FHF) ULiTEncsm
95 [0lsson et al., 2002; Olsson and Keeling, 2005] . #EZXMIfrEhZ
HEWNBRBRBEORIECISR U TRRD I END S [Estever ef al., 2002;
2007] . fE=MITTEIOMBEIX,. BEDSEROBAIC KB FEOEEZNET
BEMIATLAEHVWASZ EICK>THT A EMNTES [Estever,
2002; Blatchford ef al, 2016] . .

k) ZeRisAn

ERONES MEFR By QBRI DAYl 7n 22 B s A 8. 2B s. RIS 54
PRSI, G730k, BT, ERORE. I3 PE sk S50 O fit
MR HOAY M ZRL TWBEEMN 5 [Rodriguez-Aurrekoetxea and
Estevez, 2016; Bright and Johnson, 2011] .

1) i B

E5I < LB i i HIT N R OB 2 KT 51783, BAA ML ZAOMIC
Blgtxn s [Mack, 2013; Lara and Rostagno, 2013] . BHA ML AZR
FIENCIT. PR TS, BELUEZZRE, BA5, FVED. HEOEE
DD,

m) W&

X, RS OBREOREBEZRITHEAND D, HADKEREZDM
KO EF s Bfd, BRSO D [Zimmernan ef al., 2000;
Bright, 2008; Koshiba er a/l, 2013] .
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3.

4.

5.

HH (RF+arF+>ar)

ol ARk "+ T 4T avid. HxORIVEHER R OERIIE D 7
=N 7 FOREERTHEAEDND D, HADL NIV T, AEMHRRT
4AVT a3, BTN T TEARTGAND D, R T4
VT4 vavidk, REXRERHEONSE R T42A0T432arAA7) DEHD
BSTOY Y TY T HEERHWSZ EI2E> T TE S [Gregory and
Robins, 1998; Craig and Muir, 1996, Elson and Croxall, 2006; Keeling ef
al., 2003] . > TFYU T OHEORERIZ. EBEORT AT 4T avidP
BREO>TEVRUIDZHEHREZBEIRETH S,

H D1REE

WERRN, WRACHE., 7B T7HORBMOFEZ RTHEND 5. MRk
DY VEZTH., ABRORIE. BEMICIIRKHIZORNSL580H5, HORE
FEMN., JEBITIWERE GV AR EBHL TWA5GMH S [Jenkins
et al., 1979; Lewis and Gous, 2009; Prescott et al., 2003] .

Bk O [

fAALEE. BEO w S%E. BEtERER. MERINORE. BELZIK. DEXOD
IR, 0D, REYBK. AT RTFTYLCOIEFEOR, A0 RE
Bk [EFSA, 2005; Lay ef a/., 2001; Abrahamsson and Tauson, 1995;
Tauson and Abrahamson, 1996; Abrahamsson and Tauson, 1997] KeOAPET A5
LDAEY) 2R ICBE T 2 AZEORETH S,

HELGEITE, BRVBEOMENRITORKNERD, T RELREZGIERITZ
ENRDHD, HOMEIZENRREI AT AN INTS [Blatchford ef
al., 2016] .

6. Be—/mbt, SLERET A e O B 2 3 PR D ek

fEREEE. BRCANDST, 7ovAD A7 7 EOBRETHO. A 154
IREREIUIFBERIC K> TEHIBL TS 2 ENH B,

7. HERBUENE

BN A & HRDOBBRYE EBIR L T D, I, i ERYIE RS B O ERIN 7
O BAR. SlohE, POEWERXIZE) . BB BIAR. HROBEEICDR
MEOREAR) . BESRME BIAR., BOBBECORNAZ%E->2K) FAHEINTHY
ZEEMEE. B LU SBAORE BARE, BBEWKRUHEOM) ICkDRREL
TRA2GAVH 5. HERERLEOW 2T 2H I ENHETDH S,

8. FELH, MIKH R QRN
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—H%720, =420 RURBOETHE, WIRROERRIE, T2 HME
NTHEHBDET S, TNSDEFITAMDOMNH 55T, TNB 7=V
DN 77 LOREZRRL TWEZENH S, MELFEERBINHED
Dtk ZDRFROFH T, 7=V Do)l 7z 7OREOKRRKZREBIL ., EIE
THDITHAICRD S %,

9. ApERA

—H%720, —E4720 RBEMOEFERSAT. PHENI@HANTHSHD
ET S, INS5OFGOAMDWEAZ. YZIIVT )V T 27 OREZE ML T
WHTENDHD. HEHTEZHMEHREORBICIILUTO ONTENS.

a) PRONAMETR DRRERIX, HDE MHRBLHABI—B—H 7= 0 DK
RZWET S,

b) RIFHEMEIED H 10 —PHE. BHNOEBOHPATHNET 2.

cb) RIPHEMER OB FHEORRIE, —~HNHE T 2480 RZ RS N 2B FE
BEHKRLUTHEL., AEO—HMYZDHB T IMHEREL TEREINS.

d-e) IR OFRI BRI, —BEDN BT 5 ATHID i % I PE D HLRT & e L
THET 5,

e=F) SRR, HFRINTHIMR L0 DO, 1 AKRVERTHESN
%)

fe) OESKES. FAR. BEOEG. IHROME. N1y b K
DY ERV) . RERTENPLIKOINTHETEZ .

10. PDIREE

PIDIREZFMT 5 Z &iT. PO O RUCEAEN, HREZHGT SHET). FEAKLD
HEMNSORECEL T, 7=V 7 7 EERBERZIRET S,
[Rodriguez-Aurrekoetxea and Estevez, 2016; Drake ef al., 20101 G 7=
13, R BREEDIREDS U < ITERIN A HER K ORI DO &EH WS AT LIBT3
ZENDHB, FOBENRHBEDRE I AT LN, TNSOHMOEZDHEINT
VW5 [Blokhuis, 20071,

11. KB ORI

JEOMREE . R EEZ DB E N 2 B8 U 7= LT, HO/KKE U MFAHDOEIREZ
EHROFMT 52 &3, HEA NV R, BN, BELIHFLERDZOMT =
INT N T 2T I EBEEEZSIREBERTHEANH0. AREBY—IVTHS.
HAREOEL. HEHEBPHKSORM. mhZKEIIKD U BA4HOER MG
OFEEBRL TWEZENH S .
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ERONE MRS B MRINRB I 62 5 5

LHEBRUOHBORNWT 2V T 2 7 2HIITT BN, AT LOKGE. BREMEM
Bt e O O BBl (ET:H 2 WY R HEEOREL. I N TV SEK
NEEZZE) FONONOFERERKETHS. ZNHDH5 1 DB EOEKEIZ
BN BARFCRBYH. EQOXIBRIATATH> TOHANR =N DI
7z 7 LOMEREZDS 5,

1L SFRM O L. 29503, BRINE IS K OCBRINBICHR D BENREIN TN S,

ZNTNOEEITIE. B7. 1. 3FICHE T 2 — MO B9 2 F5RICHE D < JEHESUIME
WEDNSTEND. NG OIEDRGERREE DY) X BRSNS B OLRINTH Ol S N
TVETVAT LD TROL NS,

W1 1. 55
HERORT, Rt WEk VR

ERONZIMERR Be OERBNFR D S Z DN, FATRER P T, KPR OUUKZ Ol H 2R
REDEENOZRETHDODET D, EHIT. MHIBHRDY AT, ERIVEMER KR
CERINFR DL A B VBTG R B O Rda . B S O AR RS S 2 8T 2 XU
RDARICT B EIICHET I XERFEINDBDET S,

PRINEIMER B CESRINB ORI 72T 2V 7 2 7 OFCRIT. SERIEREHMI AT ALICK
STEREIND D, WE. BMBEEROENY 7B AT &M, R I=viox
N7 x TS % IO ITHMER B OHERICEBEA T S =B 217 O =, Rk
CREEN, BEBRORNZZRLZ LTHREIE N, BOKEUIARE TS X
IICHERFENZ DD LT S, RINEMER R CRIHOHER, KBERTZOMDKEH
DY R /R E 72D P0RE 5 B QIR BE i TR S . I R OHER VA
HTHZZHDET D, AFEEZR. TRXTORMOREERDIRE, ERINEMERE K VLRI
DY)V T =7 ZfERITIHET BTND D 2 RT3 5 BRG] 2 5 R B
TarSLERHETHIHODET S,

PERICHDSWERE : R T+ A>T+ > a v, BN, BMifrE). B Kk OBKKTTE).
BEDBE, DWIEAITE). B, B, AR U RE OJEAE. BRI ORI,

EE R ORISR TTE), SECR, WIKRRORWNR, ER, LXK, EEER. PR
HE, RS EHENR, fERMTTEI R VR, iR, WEE
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ERONE SR B OIRINE & EF R UAEES 2T L OFA

DG, SR OEREI AT LACEL AT 2 8LNBE 2R IRT 555812
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&, PV PRORENOR B EERSEOVE RV ES b ET
%, BINEMRBOBERS A5 AT, BRINERIBEOERED 257 AOEDIZZH
SEOEBNTOHEINEEDET S,

PRICHE D S JERRE « IR O, SRR UBORTTE. DWIEAIEE). B, 28 A&
AR CIHRFEORLE, AHELBPDDERTIRN, HERKROTRLIEE, FEB) B O HiE
2ATE FECHE, WMIKREORWER, B, (hX 0., EEmL FOIRE, KE SIEIR,
W8, 22 Ah

ANAE S
ZHP LY

PRINEIMERS B OLRINFED. BWADEYRT VB AZHL., ERRBRLFEZLDHIEN
TEDLORZEMMP LV TEHNINDIBDET S, BRFRHEKORERTHO
REBICERT 5. B R OPUERITEIORBIO DI a 2Rz R T 5 2 &N
LW, ZHID EDOREIX. A FLARHEBEOREZEMT LI ENDH S,

RO LV Z2PRET DT, LTOEE CEGEDOTIVT 7 Ny M) RNEESHh
25DET S,

— ERONF MRS B O ERSN TR O H s Be A H
— JA A 5REE

— N1 tF2 )T it
— WP DIER

—Ha B B K S AT I
— K

—ETEE
—FEHVWOTYAL

— B ELREN
—EHEI AT A

— FIH wI e 22 (]
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MORICHE D S HETRES : RS, SRR UBUKTTE, DWIEAITE. PN, 268
FABR MUHREORE, AHELEPDDERTIR N, HEREORLE, )R U
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HERITHE), FETHE, WIKREURRE, HER, hX0., AEEAL HORE, (KE &
. =TT E. 22R0 A

1. 1. 85
Kk

SRINFMER B OCERINE, O HE, ERBRE LR B EICEL 26k 2 52 5
NN ET B, MHDIGIIERINE MR B OCRINERZ T ANSGNLZBDTHY, B
WY 2NV IV T 27 RMEEDO =D DB 26T, BURREZZVD DL
G5, AIFERR UK. BRI, WP B O PE M X132 Dt DI TE N7/ 5 22
HEzZXRNWbDET B,

MR KT AT L. AHEBMEMOWHZ TS 5720, @l iiREn,
BEBLECHEREINDI DD LTS,

ERONEMERR B OEROIERT. ATHOBYIRTY 7 AN BHEZASNEHDET S, K

. BMEZHGS DD ETOLGZRE, MENICAFIRETHLOBDET D, Hik
(ICSME U 7= ERINEERRC A U T, YR AT R UKD AF TE % X 5 Fil7s R e
fibhad0DLT 5,

FERICE D SHERE : RFT 2 T 1> ar, DWEBITH. BN, 2R FLRO
GHREORAE, FCR, WIKREORNR, FERE. POIRE, BEH, KRkOH
FIDOFEHL

#1795
/73

IKOBRE Gt B ST, SRINE MRS B O PRON DB i ) 7 2 2 2 12k L.
GekARAZTRL. REZIEEL. RERITEHPEBOL S RITHZLEND LD
KT2bDET 5, RIBHMERDN S RIPHBENDKOFHOLIZTRITFLBDLET

%, FaiNOMOERINE MR B ORI IC X 2 EOWLRIL, BYRIROFE RV A
T LG OMDERICKIVB/DRICTEHDET S, KiIREECHEENELRED
E9 %,

WREPRES NS LA, RERTEHCEHOX S RITHZLES I LZ2REEL.
WTWTHIFDXDITEREIN, RO TPHRTT LIV T 27 ICHT 20N % EE
BORMRICT 2 2DIHEEEEITIE. EUICMBINXIRZBEINDZIBDLET
%,

PERICED S HEIE : BB, MO, DWIEAITE. YN, R AaER UK
HEWEDREE, AFBRPDODERCERN, HERROERE, )5k OPRERTTE).
EPERRRE. PIDIREE, REL & IR
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77105
BB U0 X

WROZRTEZDD, BITFTRT<, ERLAKBANDTZ Z7E2AEZHEL W, BIRTUO

XKBNRE I N1, BRI, MBUZRT X5 IR RO E X 1.

vozua (M) UEfTEiEvwREE U, WERBAZE. #E U3EGEE2EUARN
HBDET S, BIRUCOXIEKIL, BERVHREEENESRDBDTHLHBDLETS
[Weeks and Nicol, 2006]

PRICHEE D SHEIRE « BInTN. PO, R, AR IR ORE. AHRHD
DERVIEN, HERZORLE, POIRE, 22H7 1

11114
DNIEAH DK%

DNEAEHZRTZODKENDT 7B AFEE LV, DNEAORIEAR XN
25681, orn (EER) ULkTB2RRd X5 ICKEHRORE SN, BEREsE
B, BEXEIHEZECRVNBDET S, DNIEAOXIIL, Bif Bk OHERE LA
BHIRBDTHZHDET S,

RIS D S PERRE : DWIEABITE). B, Ze8 AFLBRMUGHREORE, AF
BPDDE KON, HERKORLE, 22HI 1

WB1L125
HROX

HROXBADT 7 AL LW, BEROXENEH S ND5GE. @Y7RHeT
BON, HREZRTIDICHEHKRVERE SN, BELHEAZHE, gEX3HEG2E
ClandbDeEd s, BROXEZ. RE. HmkUOHERFEEIELRODTHLHD
9%,

PRI D STEFREE : Yo, B SFarEBR MUHREDRE, AFERPNDDERT
R, HERROERAE, B8, st GOSUIRO) . 220501
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1L 135
IEEXDR

IEEORNDT IV EANEEL W, IEEOARNRBEINSGHIT. EURHBITES
N, ETORINEMERE L CERINBIZES>TIEE V2T IOICHEN,. BINDD
ROBBEIN., @BELBRAZHE. G902 E. BOREShOHEEZR/MRIZU.
IEES>TWAMIEBEOEEZHETHIBDET S, RitENIEE O ANENES,
PRIV MEFS R OCBRIIERIC K o TEW EIR I N, i U3HEE 2 £ Ui
(B BTFEROTOIE) BB ENMERIGERH 5. RIEINTVIEHA.
IEEOARXIZZOREWT. RN SHHERERD D E L. kB CHERM S BN
BAHBOEDTHHHDEL., EMEIZXLERZHR/DRICTEIHDET S [Hester,
2014; EFSA, 2015]

PRICEED S HIEHRES : IXDBE, AHEPDDERVILE N, B, 2L HFERK
CIUHRFEORAE, HEREORAE, 1hF0. POIRE, KRS MR, 2205016

71145
A X 15

PRIV B BRI ER L. T PBICEDN., RETHEZHNDIFIRIXIEAD
HANREE 2%, ERONETMERS B OERENE TR T NS EHERF NI N TR DG, BED
5OHHMHRHAY ZREICT 2 T TEYICKRGET S NZHA O ORR TSN DD E
ERAR

BAMXIOEBRNEETH S, LB OHHBO OB EIX,  SRINEMERS e ORI
ARERIC 2T 5, FHAERICHEEINDS, XFHGETHIY AV 2T H-0ICE
5NBHbDET S, ZhiCiF. EHEHEEDOHIBRIEN < DA 1 H X di O JIE % T
HWREHRDNSEENDHEND S,

BAMEERL, KIZTFTORWEHICERE XN, EALERE D KR ThN S A% k/E
WCMIADESICEMEINSDHDET S, BANXIEIT. RN HER B VERIIFE & VA
L. #EZB<DHBDET S, BT, HBRTERODOY A Y Rk UOAF SRS
Zi/MRICA DD, BRINEHE R CERIIBNABRNA TRELIEC S &[RRI L.
Xz KBIZEHT 2 2 2B/ T a1 N. fEoh. RFEhsb0E
95 [Gilani es al., 2014 ; Hegelund es al., 2005 ; Nagle and Glatz, 2012] . £
SIE MR B OB I BN XIS EBSEINSBHDET S [Rodriguez-
Aurrekoetxea and Estevez, 2016] . BAXIIZIZ. AEMI KR OIERMENZND
DET S, BiffERMEE. BT O DITERINSIMER B VRN E R T 5 Z
EMWTES [Bari ef al., 2020] .

AR EED < PEFREE « BMTTE). BLOMEE, DWIEAITE. BN, R AFLRD
UGB H QR HERRORAE, B R OER{TE)., JECHR, WIKR Kk ORI,
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R R ORAE, EPFERAL POIRE, thWiTE). 22001, RRFmTTE, |

=

T 1. 15%
i BE BRI

RN Z M 728 B O BRUNFE DIREE IR, ZFORBER LR UFIH I N TS EBNIBEIC
EOTHAIHOUVRPICHEFFER SN, MasE,. BERVERITEHITISNG SO
E9 5, ZEAEE. JPOEERCHMZEDOL N)VOH T, BIREN. RN S
B OEREIEEIC & > TOHREPGEFPH Z FE 3 5 DRI DEGMNH D [Xin and
Harmon, 19981 . IRSNEBDELRIANS DEBH A RIA L TRINTVNDE I END
B

ERUNETMERS B OBRBN TR, FHICARUE X N2 RSB X U Tl Y 7R SRR B OB &
WHNBGEITIE. IRRRRERECIHISTEZ 20, KRORJEN, BAIIEMA
FLRAZGIZRITIEND S,

RECRBAE D X S RN S N5 G, SRIVE RS B CERINTR I 9 2 B
BEENTI2DDHERNESNZBDET D, JHUTE, EEDEE, RO,
XBRACARB AN Z END LGN D S [Yahav, 2009]

VAT LDOREN., F=VA U7 7 LOMEZGIERITRNICHER I N, BEIE
ENBHIC, WEREZEMNCERTI DET S,

PORICHEE D SHERRE : B TR, WUCRKEORR, BENR. 2R Mh. fERUH
MMEE, AT EY. KB O AF DL

1.1, 165
2R DR
. B D L&V RUVEOERIEIE[AOMHRITEE TS LD 5, BREH
DHALIRFE. 7BV HEOAEH A, BERCERRREKZIMOERNZD, &

LZ0DTB3ZLE280, ZROMEREZBH RSNV IV T 2 TITHEE L N)VIZ
T A-D0HHNILETH S,

Y UEZTEEL, RIS R ORINE O I THHEMIZ2 pon 2BAKVHDE
95 [David er al., 2015; Milles ef al., 2006; Olanrewaiu, 2007] .

MEOKER, REBRICHFEENS2HDETS [David, 2015] .

MERICH D SHERREE : 7B 7IRE. “RILIRFBIRE. REOME. HOIRE, ¥
Wi R, AR MU RE R, FECR, WIKRR RN, POIRE, A
B T R ORI, PR A T )
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¥ 1.2.17 &
e

WY fkbe U ZBINRIT SN DET S, HPOBEIX, EXEBREZRL. &
Y5 RS K OERBRER N AT R DK B R 2 & IKEh 2RI 5 2 &, PESEBH L, Z Wl
F5Z2E, BEEPODODEIRVIHEVOIRENEZHR/MBICMA S Z &, HBYLKREZ
HEICTADICTRARBRBDEL., HFIIHHINEHDETS [Prescott er al.,
2003; Prescott and Wathes, 1999; Green ef a/l, 2000] .

22405 1Y A 7 VDN, BRI RS e BRI ER IR SR IEIR 2 v BEICL. A FL A
ZEKL ., OV —hT 7> (WH) UXLZRTZDIC. @URRHG 72307
S5N5HbDET S [Malleau efal., 2007]

B OZ(LIE. HEASBHOMHBNZRINSIBRNTONTVWEEG2RE, bE
BRGERRAICUIBREMIZITO B D E 9 5 [Tanaka and Hurnik, 1990; Kristenson,
2008] .

RIS D S JERE . HOWRE, AFERPDDERGERN, BERKORLE,
B OREZITE., HH, b0, EEEEL POIRE, RS SRR, 22501

1.7, 185
B

RN MRS By ORI TR IE. kR & AP R O R OB S IS v RETH DN, A FL A
BROBMGRIES (BEWD LICHAERSE) 2T70iT5%20. BRUADRBRWEY (FF
ICRAR IR EREES) [CHRINEMBRVCERNEZIRET 2R/ MUCNAZ2B DL
9% [Bright and Johnson, 2001] . #a5iES. kB O DD &N T &S OB
. ZNARAESIE LB S OREWEERBOER/DMRICMA S & 5725 THESR. B
i, EHROHERENSBHDETS [Chloupek ef al., 2009] .

sk DLNE. WRERGSICIX. MBI HEET A ARSHZ2E5E T2 DET S, BN
HMEER R ORINEZRRICES T2D0BBNESNEHDET S [Candland ef
al., 1963; Morris, 2009] .

BRICHE D < JE RS < 21T E). RERBR ORI, BOR, WIKRRORWE, &
FERRE, RS SRR, YR &7

1.1 195
AERBFADDERVIENDO TR R UER
HEBRPDDERCIRNIE, SRINEMERE KR CBRINEEES AT LORETDH 5.
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FBEDY A7 ZEEL S 2B AHEICIEIUTOLOND S,
— B OPESNINC BT 5 B B O ATHDOIERED#§)S [Lambton ef al., 2010]

—HERPODODEOMHEP OIS EBM T 2B ER [Craig and Muir, 1996;
Kjaer and Hocking, 2004]

— PESNBAIG R I O Be Mt [Green ef al., 2010]

— BRI BIT 5RO &0 OPEK [Jung and Knierim, 2018]

— BRI OESNC BT 2 BUIOERE Nicol ef al., 2013; van Niekerk es al.,
2013]

— 2B U 2R o/ ME [Uitdehaag K. A, ef al., 2009]
—BRREOPEINICB T E0NIEE O ARDIRME [Green ef al, 2000]
— R IC BT B ERXIOEME [Shi et al., 2019a: Shi et al., 2019b]

—BRREOEIICHE T DNIEAD LIS 2 EDTE IOt
[Huber-Eicher and Wechsler, 1998. de Jong, 2010 ; Daigle ef al, 2014;
Dixon ez al., 2010; Nicol, 2018]

— B OPEINC BT BBEOY 1 XD [Bilcik and Keeling, 1999]

BHGEZ, ZUTH3HGTRETI 80EL., HENEZLZLGACREEZZIT
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NS OEBGENRKBUEZSES. < BIELOEAMBRRIERNLRTEREL TEE
ENDLEND S,

PERICH D S JEE : DWEATE, AFERPDDERTIERWN, HERKROHRAIE,
AR, WIKRROERR, POIRE, |BEH

1.7 205
. BE ]

KL<EBHINBWESE., FEENE 7= A0 7 7OREETRD S5 5 Nicol
et al., 2017; Sariozkan er al., 2016; Holt, 2003, Ricke, 2003, Webster,

2003] . FEGHPINIEI NSLGIE. WifHZEDRW, 3§17, 1 8&KITH » AL
DNEZDBDET S, FRINEITEBEHLKIZIIEIC, ACIHEERNNY 7 BATES X
2T 55D ET S [Anderson, 2015]. BEFRHRT ¢ AL T ¢ T a v THESRERINE
DAZHBPTHHDET S, PRI, 20RO S FH. HKEOKADN
FIHEDOT IV T 27 2RI RETIERN, BRPORCEEOEIKREDO G E
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WO CEROEHKROLEH 2B A 5NETIERN,

FEHUCHODHEREE : A7 a2 T« ay., BEKRUHBK, DWIEAITE [Biggs
et al., 2004; Saiozkan et al., 2016; Petek and Alpay, 2008]. AELZPIDODDOEK
O, BERROREAE. R, BHIKERORRR, FEREE. PoORE. (s
EFE ]

WL 215

A2 S E

WAZESWMEIL, BPERGSEZERVWTITDONEIRETIEARL., WHh. kG L
AEEMRICT B HETHEDNSIBDET S, <BIEFLOHAZBRENMTDODNIGS
i, nIREZRRR O s DRFICHMEL . A Z BRI A, iz k3 5 A%z
WT, BDERNMEOEDS BIEXLZMOR X3EENMADNE2BDET S, fA#ER
PODOERHAENZ Y MO IV T HEBMAENRYI LM 55, BENERSS
XU DA WBRRIIRRNRTRELTERBINSIGAND S [Gentle ef al.,
1991; Marchand-Forde ef a/., 2008; Marchand-Forde ef al., 2010; McKeegan and
Philbey, 2012; Freire ef al., 2011; Glatz ef al., 1998] . WREAL ZHETD <
BIXL O ERET. BENERAZEIITIENDS. Wik, DERUD RVZ
DIEN DYIBRIIERIIE MR R ORI B TDRNBD ET S,

NS ONEICHET 2 7=V N D)7 7 LT 570 DFENRE T a i
. WEZPDHS I E, BHEIFICEK > TRAZHE S WE OB 2 KT8
&, MAZHESNBOBLEPEWEINPEZAN TS 2L, XEBITOFHZ X
DA DPIEAIIIHREE DRI N A D Z EBRFENS.

RERICHE D SHEREE : <BIELORE, RF+a>F ¢ a . RERUBUKITE,
DVEAITE., AHERPDDZI RV, B R OIERITE., TE, WIKERD
AR, RS, FOIRE, IBEH

1. 1. 225
EEEREME. PHRSRER CRREFZR N

ERONE M5 B LRI D MERICEIL 2 A 2 SAF Al P A7, BRONE M7 B O R
IIBDBEH DT DOWTHEDA D V. SFELIIKOERBOLEL, EEDRD. 17
B, RELPOIRESLEME T OMEHANRHRS, FHA R SUIE KO Bk Z F
HTE2X5T2b0DLT D,

© U FKSHIEEPIEM. o, AR XIIE KON EZRETERVWELLIEIN
5 B2 TERWVWEA X HE T XELHDIFENRDN DG, A&7
DMOBKRZHETIUSHEICHSZ2RDDIBDET S, BIEAWEEL. BEMMT X
STUHEINBEBDET B,

2020 &£ 9 A OIE E4£8YH4tI1— FEES

117



F£1.1F PRI TITERPBEESRT LA

BEY—EXNEHEDETOT S LATHERL TBY, dBOREFZED. PIROT
Bi e D 72D DIRNIZT O T S LB H 26D ET B,

D0 FAERER ORI, FEICBHIL 282X > T, SRIVEIER R OERIIHEOY =
W7 27 ITEREL. fThN3bDET 5,

RSN PETRZ U 7= BRONFTMERS B MERINFBRIT. WIRE/RBR 0 P NIT, BIKRHHED
2O EEXIBIIB INS, UTHT. 6> TRERINDIDBDET S,

PRICEDSHERE : RFT a2 T a . B, B bR O R D%
B, R ORLAE, R, WIKRR ORI, 2

1.1 235
NLFEF2UFr T

NLFFz2Urr 77248, BRI K ORI O v REZR R 0 i K O 5 O R HEIR
BRIZSHIDLL, FErEIn, FHich, gNICREIN b DET S, NTrFEF
2 T 77213, BRI B BRI D FHE 4 M 7 )V — TR A OBIED %R
X INDORPIZHH BRI TH DD, BEAEI— RO T 28EH IR, 5025
RHDET B,

MENTTCF2 T r 7518, BRI OGNSR D LT O E 7R O B
KHALTZHDET S,

—IyuaJ

—MDRE . FKEHEU B R T BRI T AN S OEERRE
— Ak}

—anE, R, HBESEOETY

— Ry — BIAE. ERBRT - s

— K DAL

REEXBA TR BEREIOSC e, MowmE ONvy o709 22) 3. "3t
FaUT1Z2HRICEEL. BORAZHILT 3 HETOATIBDLET S,

PORICHEE D SHERRE : JE TR, WUCRKRURINE, PN, 2R, a4l CIUH R
DI, HPERRE

2020 &£ 9 A OIE E4£8YH4tI1— FEES

118



F£1.1F PRI TITERPBEESRT LA

.1 245
18 % DIRINFEMERE X IS IRIIR D LR

fifl % DERINE MRS SIS ERINFRII LI I ND &N DD, M HN B EAMNITHET. 651
N, f1hhadadbD LT 5,

LEEDFEHIIZLNTFDODNRZTENLZEND S,
— B X2 DM D#HE

1 EL

— SREEH

— Hil¥
—WHENEME T, ARODIELL 2R
—#EHI T EIRVIRZNS A A

ERONZEME TR e OERON 5B D S DIRE K 2 DFIHE KT, BEH DD 5 HENEE T
H1O26DET D, MFEAILELSNFIRKRCEY/SRRHEZREHT20DET 5.

BRICHE D < JE FREE < BB R UTRLE

WL 205
HMER B CEROMER R I BT 51 &

AFIFODNRZBETH > TH, fiakd S RIEMR L CRINEBZ2BET 5 L EICE
kENZHDTHY., WL 2UFLLEDBIHRENDIBDLET S,

ERINFIMERS Be CERINFE DR 51 Z DR QM A DWIHITE/NRICT 205D ET S . KITH
SIERFETHHWBETH D DD ET B,

FEBD TGRS TR W ERIN S MRS e BRI, RIS EHBDET S, FDIK
BEOENWERINEIE. WP OEEA L ARCHEEBEDY A 2708 5 [Broom, 1990;
Fleming ef al., 2006; Gregory and Wilkins 1989; Newberry er a/l., 1999;
Webster, 2004; Whitehead and Fleming, 20001, M3 TORMIIIHET. 632> T
195D &7 5,

S, 3BT, 1. 28I > TREN D b B KA E AT L > TihrbhadD &L,
APV, BHis kO HEGZRMRICHZA 2 XD ICHED2 D ET D, RINHIMER
SEERINBAHS ORICHE U 25813, KERSIEIDBDET S,

RN EHEZ B OBRINENE. 7. 3TN, Wb, k7> 7 A ANGNS D
2020 &£ 9 A OIE E4£8YH4tI1— FEES

119



F£1.1F PRI TITERPBEESRT LA

DET B,

i, BRINEHER R CBRINEZ D 5720, BV XEEWRPOFTRE XL T
bhddbDET B,

AR, JiS. WX R ORE QM OKBINRA LA & & B IR BRI
ABEIXTTPENITHNDEZDBDET S,

ik 7> 7 FOPOBYOFEEL. BT 25, WLIRKEVEL ARSI BDET S,

BRICHE D S PEHREE - 2BMitT S, BERKIURLE, CR, WIKRRORRE, 22
[lordi, WREF

1.1, 265
=L

ERONEME T B OV ERINFB D /EPEF X, HARIEE . PO D 2B OB bR i D 8 D 3
Bem/PRICMA. BN 5200 HMZET 2D ET S, tmizi R
Ketdi— RN ZZNS500E L. HETH5EICE. BHFHCAHGZRER
20D T EE KR O EREEOBRE, HFEHERUNR, ATFF A
ORI, AEIEX W AOHENR,. RENOIK, MKEY—EA. RENOE
LY 78 A i B O G ARG . W NSRS EAGTHAE TN DD LT 5,

RARFETNE, AMEY—EXDRELZXEFHERLZERTO T S LEBELTNVS
BDET D, BBy FMUIET. 6FITHEIR S NS TR WG O —EE T 5,

PORICHEE D S HERRER : SECR, WICR KR O

WL 215
Ik R DREN

S FHAAL, RINEMERR S CRINFEDO D )V T =7 RO 2 HiRF T 27201
REIRREN. AR OENEZAT20DET 5.

PRI MR R ORI IC B2 H T 2 TN TOHIF. BYRIEZZT TV XZZE
DEMEZZEITTDRNZATDHIIEZVATEDZBDEL., TNITIEIRINHEMER KRV
ERONFR DT B QR BBl LR OB DFIE. NrFeF2 U7 rD
Fha. BIRO— BB VB 7= VYA O 7 PORBEORRE. kUEh
5ZEMT S FIRNEEND,

PERICEDSHERE : RFTca T ar. BWiTs. YW, B2 AaER TR
I OFEE EE) f CPOEARTT ), PR SRR, IR R O R, 2250 i
W&

2020 &£ 9 A OIE E4£8YH4tI1— FEES

120



F£1.1F PRI TITERPBEESRT LA

7. 1. 285
BB O Hg

ERONZTMERS B OBRONTR., i Be DT &N IR DRk DR 1. Dla< L HB
AINZBDET D, REAKIZLTOHNDRH S,

—SRAEFMEHR R MR Z ROBRE, 4. BRI > THEET 120

— SR EIRGE U 7= SRINEME R S OMRINTR 2 MR8 U . 387 1. 245RICHE> T, XX
RIS T2

— NN 7=l 7 7o U3 ELOREZRERL., 8ET 2D
—fEE DR CMOBEDAERGZIERL . WETH20

B, SKBMEEHENHFNODEHNTO- <V EH<S KR E, SRIVEMERE B O
SR Z ABEIZREALZIE D ZEDNBNEIBHETITDNE B D ET S,

FRUN TS B RN B 2 IO 5 58 (RICEE XIIRN ORI AN S XITH D 1
THE) K3 BEEZ5A6N1T. BHCA L ZAZ2ER/DRIZCT S XS B HIETRE
NH5HDET S [Gregory and Wilkins, 1989; Gross and Siegel, 2007; Kannan and
Mench, 1996] . #5MERE K SHEFHAGEIINSHEEIR/DNERD L DHITT S, WUNTHED
oG, BINEBEIEIhT8MICH 5.

BRICHE D S PEHREE - TS, BEREURRIEE, R, WIKREORNER, &
PERKRA. ZEMISM A, WG E

1.1, 295
M S ORE

PRIV B ORI, BN ERA TR, HEBMMSREINDIBDLET S, &
TOEESAT LBV THETMERRICX2EMZN LT H2X T &
N, HFEMINZBDET S,

RIS D S JE R« Bty HERROTRLE, EB) KR OPUERITE)., SECH,
WIKR R O R, PR, Mo, WEH

2020 &£ 9 A OIE E4£8YH4tI1— FEES

121



Annex 18

CHAPTER 8.8.

INFECTION WITH FOOT AND MOUTH DISEASE VIRUS

Article 8.8.1.

General provisions

1

2)

3)

4)

5)

6)

Many different species belonging to diverse taxonomic orders are known to be susceptible to infection with foot
and mouth disease virus (FMDV). Their epidemiological significance depends upon the degree of susceptibility,
the husbandry system, the density and extent of populations and the contacts between them. Amongst
Camelidae, only Bactrian camels (Camelus bactrianus) are sufficiently susceptible to have potential for
epidemiological significance. Dromedaries (Camelus dromedarius) are not susceptible to infection with FMDV
while South American camelids are not considered to be of epidemiological significance.

For the purposes of the Terrestrial Code, foot and mouth disease (FMD) is defined as an infection of animals of
the suborder ruminantia and of the family suidae of the order Artiodactyla, and Camelus bactrianus with FMDV.

The following defines the occurrence of infection with FMDV:
a) FMDV has been isolated from a sample from an animal listed in point 2; or

b) wiral antigen or viral ribonucleic acid specific to FMDV has been identified in a sample from an animal
listed in point 2, showing clinical signs consistent with FMD, or epidemiologically linked to a suspected
or confirmed outbreak of FMD, or giving cause for suspicion of previous association or contact with
FMDV; or

c) antibodies to structural or non-structural proteins (NSP) of FMDV, that are not a consequence of
vaccination, have been identified in a sample from an animal listed in point 2, showing clinical signs
consistent with FMD, or epidemiologically linked to a suspected or confirmed outbreak of FMD, or giving
cause for suspicion of previous association or contact with FMDV.

Transmission of FMDV in a vaccinated population is demonstrated by change in virological or serological
evidence indicative of recent infection, even in the absence of clinical signs.

For the purposes of the Terrestrial Code, the incubation period of FMD shall be 14 days.

Infection with FMDV can give rise to disease of variable severity and to EMBV transmission of EMDV. FMDV
may persist in the pharynx and associated lymph nodes of ruminants for a variable but limited period of time
beyond 28 days after infection. Such animals have been termed carriers. Hewever;, The only persistently
infected species from which transmission of FMDV has been proven is the African buffalo (Syncerus caffer).

However, transmission from this species to domestic livestock is rare.

87) Standards for diagnostic tests and vaccines are described in the Terrestrial Manual.

Article 8.8.1bis.

Safe commodities
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1)
2)
3)
4)
5)

i Jerivatives :
int icall led ' it (2 .

meat and bone meal and blood meal;

gelatine;

in vivo derived bovine embryos collected, processed and stored in accordance with Chapter 4.8.

Other commodities of susceptible species can be traded safely if in accordance with the relevant articles in this
chapter.

Article 8.8.2.

FMD-free-Country or zone free from FMD where vaccination is not practised

In defining a zone where vaccination is not practised the principles of Chapter 4.34. should be followed.

Susceptible animals in the EMB-free country or zone free from FMD, where vaccination is not practised should be
protected by the application of biosecurity measures that prevents the entry of FMDV into the free country or zone.

Taking into consideration physical or geographical barriers with any neighbouring infected country or zone, these
measures may include a protection zone.

To qualify for inclusion in the list of FMB-free countries or zones free from FMD, where vaccination is not practised,
a Member Country should:

1

2)

3)

4)

have a record of regular and prompt animal disease reporting;

send a declaration to the OIE stating that during the past 12 months, within the proposed FMB free country or
zone:

a) there has been no case of FMD;
b) no vaccination against FMD has been carried out;
supply documented evidence that for the past 12 months:

a) surveillance in accordance with Articles 8.8.40. to 8.8.42. has been implemented to detect clinical signs
of FMD and demonstrate no evidence of:

i) infection with FMDV in unvaccinated animals;

ii) FEMBV transmission of EMDV in previously vaccinated animals when the EMB free country or zone
where vaccination is practised is seeking to become one where vaccination is not practised;

b) regulatory measures for the prevention and early detection of FMD have been implemented;

describe in detail and provide supply documented evidence that for the past 12 months the-following-have
N isad:

a) inthe-caseofaFMb freezone; the boundaries of the any proposed FMB free zone have been
bli fectivel ised:

b) the boundaries and biosecurity measures of a any protection zoneif-applicable have been established
and effectively supervised;

c) the system for preventing the entry of FMDV into the proposed FMB free country or zone has been
established and effectively supervised;
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d) the control of the movement of susceptible animals, their meat-and other products, and fomites into the
proposed EMDB free country or zone, in particular the measures described in Articles 8.8.8.-8-8:9—and-{0

8.8.12._has been effectively implemented and supervised;

e) measures to prevent the introduction of re vaccinated animals has—been—introduced, except in
accordance with Articles 8.8.8. and 8.8.9., 8.8.9bis., 8.8.11. and 8.8.11bis. have been effectively
implemented and supervised. Any vaccinated animals introduced for direct slaughter were subjected to
ante- and post- mortem |nsgectlons in accordance with Chagter 6.2. with favourable results. For

n

The Member Country or the proposed free zone will be included in the list of FMB-free countries or zones free from
EMD, where vaccination is not practised only after the submitted evidence, based on the provisions of Article 1.6.6.,
has been accepted by the OIE.

Retention on the list requires that the information in points 2, 3 and 4 above be re-submitted annually and changes
in the epidemiological situation or other significant events including those relevant to points 3b) and 4 should be
reported to the OIE in accordance with the requirements in Chapter 1.1.

Provided the conditions of points—1-te-4_3 are is fulfilled, the status of a country or zone will not be affected by
applying official emergency vaccination to FMD susceptible animals in zoological collections in the face of a FMD
threat identified by the Veterinary Authorities, provided that the following conditions are met:

—  the zoological collection has the primary purpose of exhibiting animals or preserving rare species, has been
identified, including the boundaries of the facility, and is included in the country's contingency plan for FMD;

—  appropriate biosecurity measures are in place, including effective separation from other susceptible domestic
populations or wildlife;

— the animals are identified as belonging to the collection and any movements can be traced;
—  the vaccine used complies with the standards described in the Terrestrial Manual;
—  vaccination is conducted under the supervision of the Veterinary Authority;

—  the zoological collection is placed under surveillance for at least 12 months after vaccination.

n the event of the application for the-status—of a new FMD-free zone where-vaccination-isnot-practised-to-be
assigned-to-a—new-zene being adjacent to another EMB free zone of the same status where-vaceination-is-hot

practised, it should be stated if the new zone is being merged with the adjacent zone to become one enlarged zone.
If the two zones remain separate, details should be provided on the control measures to be applied for the
maintenance of the status of the separate zones and particularly on the identification and the control of the
movement of animals between the zones of the same status in accordance with Chapter 4.3.

hkel+heed—ef—+m¥edueuen-ef—FMD¥ it should comgl¥ W|th Artlcle 4 43 6. vaaccmatlon is |mglemented in the Qrotectlo
zone the animal health status of the rest of the

country or zone is not affected.

Article 8.8.3.
FMD-free-Country or zone free from FMD where vaccination is practised

In defining a zone where vaccination is practised the principles of Chapter 4.3. should be followed.

OIE Terrestrial Animal Health Standards Commission/September 2020

124



Annex 18 (contd)

Susceptible animals in the FMB-free country or zone free from FMD where vaccination is practised should be
protected by the application of biosecurity measures that prevent the entry of FMDV into the free country or zone.
Taking into consideration physical or geographical barriers with any neighbouring infected country or zone, these
measures may include a protection zone.

Based on the epidemiology of FMD in the country, it may be decided to vaccinate only a defined subpopulation
comprised of certain species or other subsets of the total susceptible population.

To qualify for inclusion in the list of FMB-free countries or zones free from FMD where vaccination is practised, a
Member Country should:

1

2)

3)

4)

have a record of regular and prompt animal disease reporting;

send a declaration to the OIE stating that, based on the surveillance described in point 3, within the proposed
FMD free country or zone:

ba) there has been no evidence-of EMBV transmission of EMDV during the past 12 months;

b) there has been no case with clinical sign of FMD during the past 12 months;

supply documented evidence that:

a) surveillance to detect clinical signs of FMD has been implemented in accordance with Articles 8.8.40. to

8.8.42. has-been-implemented-to-detect clinical-sighs-of FMD for the past two years and demonstrates
no-evidence-ofthat there has been no:

i) infection with FMDV in unvaccinated animals for the past two-vears-12 months;

ii) FEMBV transmission of EMDV in vaccinated animals for the past 12 months;

b) regulatory measures for the prevention and early detection of FMD have been implemented for the past
12 menths two vears;

c) compulsory systematic vaccination in the target population has been carried out to achieve adequate

vaccination coverage and population immunity for the past 12 months twe-vears:

d) vaccination has been carried out following appropriate vaccine strain selection for the past 12 months
woyears;

describe in detail and supply provide documented evidence that for the past 12 months the-following-have
beenproperly-implemented-and-supervised:
a) incase-of FMD-free-zone; the boundaries of the proposed FMB free zone have been established and
effectively supervised;
b) the boundaries and biosecurity measures of any protection zone; if-applicable_have been established
frecivel ised:

c) the system for preventing the entry of FMDV into the proposed FMB free country or zone, in particular

the measures described in Articles 8.8.8., 8.8.9. and 8.8.12. has been established and effectively
supervised;

d) the control of the movement of susceptible animals and their products into the proposed FMB free
country or zone has been effectively implemented and supervised.

The Member Country or the proposed free zone will be included in the list of FMB-free countries or zones free from
FMD where vaccination is practised only after the submitted evidence, based on the provisions of Article 1.6.6., has
been accepted by the OIE.
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Retention on the list requires that the information in points 2, 3 and 4 above be re-submitted annually and changes
in the epidemiological situation or other significant events including those relevant to points 3b) and 4 should be
reported to the OIE in accordance with the requirements in Chapter 1.1.

If a Member Country that meets the requirements of a EMB-free country or zone free from FMD where vaccination
is practised wishes to change its status to FMB-free country or zone free from FMD where vaccination is not
practised, it should notify the OIE in advance of the intended date of cessation of vaccination and apply for the new
status within 24 months of the cessation. The status of this country or zone remains unchanged until compliance
with Article 8.8.2. is approved by the OIE. If the dossier for the new status is not provided within 24 months then
the status of the country or zone as being free with vaccination will be suspended. If the country does not comply
with requirements of Article 8.8.2., evidence should be provided within three months that it complies with
Article 8.8.3. Otherwise the status will be withdrawn.

If a Member Country that meets the requirements of a country or zone free from FMD where vaccination is not
practised and is recognised by the OIE as such, wishes to change its status to country or zone free from FMD where
vaccmatlon |s Qractlsed! it should Qrowde the OIE Wlth an agglication and a glan foIIowmg the structure of the

ineluding by the application-of vaceination; once a the protection zone has been aggroved by the OIE! the freedom
of the rest of the country or zone remains unchanged.

In the event of the application for-the-status—of a new FMb-free free zone whe#e—vaeemaﬂen—ls—pﬁaeused—te—be
being adjacent to another FMD free zone of the same status

it should be stated if the new zone is being merged with the adjacent zone to become one enlarged zone. If the two

zones remain separate, details should be provided on the control measures to be applied for the maintenance of

the status of the separate zones and particularly on the identification and the control of the movement of animals

between the zones of the same status in accordance with Chapter 4.3.

Article 8.8.4.

FMb-free-Compartment free from FMD where vaccination is not practised

A FMbB-free compartment free from FMD where vaccination is not practised can be established in eitheraFMB-free

any country or zone ein-an-infected-countny-erzone. In defining such a compartment the principles of Chapters
4.34. and 4.45. should be followed. Susceptible animals in the FMB free compartment should be separated from

any other susceptible animals by the effective application of an effeetive biosecurity plan managementsystem.

A Member Country wishing to establish a FMB-free compartment free from FMD where vaccination is not practised
should:

1) have a record of regular and prompt animal disease reporting and, if not FMB free, have an official control
programme and a surveillance system for FMD in place in accordance with Articles 8.8.40. to 8.8.42. that
allows knowledge of the prevalence, distribution and characteristics of FMD in the country or zone;

2) declare for the FMB free compartment that:
a) there has been no case of FMD during the past 12 months;
b)  no evidenee-of infection with FMDV has been feund detected during the past 12 months;
c) vaccination against FMD is prohibited,;
d) no animal vaccinated against FMD within the past 12 months is in the compartment;

e) animals, semen, embryos and animal products may only enter the compartment in accordance with
relevant articles in this chapter;
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f) documented evidence shows that surveillance in accordance with Articles 8.8.40. to 8.8.42. is in
operation;
g) an animal identification and traceability system in accordance with Chapters 4.1. and 4.2. is in place;
3) describe in detail:
a) the animal subpopulation in the compartment;

b) the biosecurity plan to mitigate the risks identified by the surveillance carried out in accordance with
point 1.

The compartment should be approved by the Veterinary Authority. The fitst approval should only be granted when
no case or transmission of FMD has occurred within a 10 ten-kilometre radius of the compartment during the past

three months prior to the effective establishment of the biosecurity plan.

Article 8.8.4bis.

Compartment free from FMD where vaccination is practised

A compartment free from FMD where vaccination is practised can be established in either a free country or zone
where vaccination is practised or in an |nfected countrg or zone. In deflnlng such a comgartment the principles of
VA =

' . lisea g .
Qrogramme and a survelllance s¥stem for FMD in place in accordance with Articles 8 8. 40 to 8. 8 42, that
allows knowledge of the prevalence, distribution and characteristics of FMD in the country or zone;

2) declare for the free compartment where vaccination is practised that:

a) there has been no case of FMD during the past 12 months;

d) animals, semen, embryos and animal products may only enter the compartment in accordance with
relevant articles in this chapter;

e) documented evidence shows that regular clinical, serological and virological surveillance in accordance
with Articles 8.8.40. to 8.8.42. is in operation, so as to detect infection at an early stage with a high level

a) the animal subpopulation in the compartment;

the vaccmatlon Qlan!

c) implementation of points 2c), 2e) and 2f).
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grlor to the effective establlshment of the blosecurlt¥ plan.

Article 8.8.5.
FMb-infected-Country or zone infected with FMDV

For the purposes of this chapter, a FMB-infected country or zone jnfected with FMDV is one that does not fulfil the
requirements to qualify as either FMD free where vaccination is not practised or FMB free where vaccination is
practised.

Article 8.8.6.
Establishment of a containment zone within a FMB-free country or zone free from FMD

In the event of limited outbreaks within a FMB-free country or zone previously free from FMD, including within a

protection zone, with or without vaccination, a siaglecontainment zone, which includes all epidemiologically linked

outbreaks, may be established for the purpose of minimising the impact on the entire country or zone in accordance
it icl

For this to be achieved and for the Member Country to take full advantage of this process, the Veterinary Authority
should submit as soon as possible to the OIE, in addition to the requirements of Article 4.4.7. in support of the
application, documented evidence that:

1) onsuspicion, a strict standstill has been imposed on the suspected establishments and in the country or zone
animal movement control has been imposed and effective controls on the movement of other commaodities
mentioned in this chapter are in place;

2) on confirmation, an additional standstill of susceptible animals has been imposed in the entire containment
zone and the movement controls described in point 1 have been reinforced;

48) surveillance in accordance with Articles 8.8.40. to 8.8.42. is in place in the containment zone and in the rest
of the country or zone;

59) measures that prevent the spread of FMDV to the rest of the country or zone, taking into consideration physical
and geographical barriers, are in place.

established: The free status of the these areas_outside the containment zone may be reinstated irrespective of the
provisions of Article 8. 8 7 once the contalnment zone has been approved by the OIE as complymg W|th pomts 1
to 59 above C
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In the event of recurrence of infection with FMDV in unvaccinated animals or EMBV transmission of FMDV in

vaccinated animals in the containment zone,_established in accordance with point 4a) of Article 4.4.7., the approval

of the containment zone is withdrawn and the FMD status of the whole country or zone is suspended until the
relevant requirements of Article 8.8.7. are fulfilled.

In the event of occurrence of infection with FMDV in unvaccinated animals or transmission of FMDV in vaccinated

aggroval of the containment zone is Wlthdrawn and the status of the whole countg or zone is suspended until the
relevant requirements of Article 8.8.7. are fulfilled.

The recovery of the FMB free status of the containment zone should be achieved within 12 months of its approval
and follow the provisions of Article 8.8.7.

Article 8.8.7.

Recovery of free status {see-Figures-1-and-2}

1) When a FMD case occurs in a EMB-free country or zone previously free from FMD where vaccination is not
practised, one of the following waiting periods is required to regain this free status:

a) three months after the disposal of the last animal killed where a stamping-out policy, without emergency
vaccination, and surveillance are applied in accordance with Articles 8.8.40. to 8.8.42.; or

b) three months after the disposal of the last animal killed or the slaughter of all vaccinated animals,
whichever occurred last, where a stamping-out policy, emergency vaccination and surveillance in
accordance with Articles 8.8.40. to 8.8.42. are applied; or

c) six months after the disposal of the last animal killed or the last vaccination, whichever occurred last,
where a stamping-out policy, emergency vaccination not followed by the slaughtering of all vaccinated
animals, and surveillance in accordance with Articles 8.8.40. to 8.8.42. are applied. However, this
requires a serological survey based on the detection of antibodies to non-structural proteins of FMDV to
demonstrate no ewdeneeeﬁmfeeuenuansmmm_QLEMDM in the Femammg vaccmated populatlon ﬂlts

demonstratlng absence of |nfect|on in the non-vaccinated Qogulatlon! and absence of transmlssmn in the
emergency vaccmated Qogulatlon based on the Qrowsmns of point 7 of Artlcle 8. 8 40 eﬁ-eetweness—ef

The country or zone will regain the its free status efFMD-free-country—orzone-where-vaceination-is-not
practised-only after the submitted evidence, based on the provisions of Article 1.6.6., has been accepted by
the OIE.

The time periods in points 1a) to 1c) are not affected if official emergency vaccination of zoological collections
has been carried out following the relevant provisions of Article 8.8.2.

Where a stamping-out policy is not practised, the above waiting periods do not apply, and Article 8.8.2. applies.

2)  When a FEMD case of EMD occurs in a EMB-free country or zone previously free from FMD where vaccination
is not practised, the following waiting period is required to gain the status of EMB-free country or zone free
from FMD where vaccination is practised: six months after the disposal of the last animal killed where a
stamping-out policy has been applied and a continued vaccination policy has been adopted, provided that
surveillance is applied in accordance with Articles 8.8.40. to 8.8.42., and a serological survey based on the
detection of antibodies to nonstructural proteins of FMDV demonstrates no evidence of FMBV transmission
of FMDV.

The country or zone can gain the status of EMDB free eeuntry-orzone from FMD where vaccination is practised
only after the submitted evidence, based on the provisions of Article 1.6.6., has been accepted by the OIE.

Where a stamping-out policy is not practised, the above waiting periods do not apply, and Article 8.8.3. applies.
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When a case of infection with FMDY occurs in a FMB-free country or zone previously free from FMD where
vaccination is practised, one of the following waiting periods is required to regain this free status:

a) six months after the disposal of the last animal killed where a stamping-out policy, with emergency
vaccination, and surveillance in accordance with Articles 8.8.40. to 8.8.42. are applied, provided that
serological surveillance based on the detection of antibodies to nonstructural proteins of FMDV
demonstrates no evidence of virus transmission of FMDV. This period can be reduced to a minimum of

three months if a country can submit sufficient evidence demonstrating absence of infection in the non-

b) 12 months after the detection of the last case where a stamping-out policy is not applied, but where
emergency vaccination and surveillance in accordance with Articles 8.8.40. to 8.8.42. are applied,
provided that serological surveillance based on the detection of antibodies to nonstructural proteins of
FMDV demonstrates no evidence of virus transmission_of EMDV.

The country or zone will regain its free status only after the submitted evidence, based on the provisions of
Article 1.6.6., has been accepted by the OIE.

Whenre emergency vaccination is not applied, the above waiting periods do not apply, and Article 8.8.3.
applies.

When a EMB-case of infection with FMDV occurs in a EMB-free compartment free from FMD, Article 8.8.4. or
Article 8.8.4bis. applies.

Member Countries applying for the recovery of status should do so only when the respective requirements for
the recovery of status are met. When a containment zone has been established, the restrictions within the
containment zone should be lifted in accordance with the requirements of this article only when the disease
EMD has been successfully eradicated within the containment zone.

For Member Countries not applying for recovery within 24 months after suspension, the provisions of Article
8.8.2., Article 8.8.3. or Article 8.8.4. apply.

Article 8.8.8.

Direct transfer of FMD susceptible animals from an infected zone for slaughter in a free zone (whether vaccination
is practised or not)

In order not to jeopardise the status of a free zone, FMD susceptible animals should only leave the infected zone if
transported directly te for slaughter in the nearest designated slaughterhouse/abattoir under the following

conditions:

1) no FMD susceptible animal has been introduced into the establishment of origin and no animal in the
establishment of origin has shown clinical signs of FMD for at least 30 days prior to movement;

2) the animals were kept in the establishment of origin for at least three months prior to movement;

3) FMD has not occurred within a 10-kilometre radius of the establishment of origin for at least four weeks prior
to movement;

4) the animals sheuld-be are transported under the supervision of the Veterinary Authority in a vehicle, which
was cleansed and disinfected before loading, directly from the establishment of origin to the
slaughterhouse/abattoir without coming into contact with other susceptible animals;

5) such a slaughterhouse/abattoir is not approved for the export of fresh meat during the time it is handling the

meat of animals from the infected zone;
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6) vehicles and the slaughterhouse/abattoir sheuld-be are subjected to thorough cleansing and disinfection
immediately after use.

The animals should have been subjected to ante- and post-mortem inspection within 24 hours before and after
slaughter with no evidence of FMD, and the meat derived from them treated in accordance with point 2 of
Article 8.8.22. or Article 8.8.23. Other products obtained from the animals and any products coming into contact
with them should be treated in accordance with Articles 8.8.31. to 8.8.38. in order to destroy any FMDV potentially
present.

Article 8.8.9.

Direct transfer of FMD susceptible animals from a containment zone for slaughter in a free zone (whether
vaccination is practised or not)

In order not to jeopardise the status of a free zone, FMD susceptible animals should only leave the containment
zone if transported directly te for slaughter in the nearest designated slaughterhouse/abattoir under the following
conditions:

1) the containment zone has been officially established in accordance with the requirements in Article 8.8.6.;

2) the animals should-be are transported under the supervision of the Veterinary Authority in a vehicle, which
was cleansed and disinfected before loading, directly from the establishment of origin to the
slaughterhouse/abattoir without coming into contact with other susceptible animals;

3) such an slaughterhouse/abattoir is not approved for the export of fresh meat during the time it is handling the
meat of animals from the containment zone;

4) vehicles and the slaughterhouse/abattoir sheuld-be are subjected to thorough cleansing and disinfection
immediately after use.

The animals should have been subjected to ante- and post-mortem inspection within 24 hours before and after
slaughter with no evidence of FMD and the meat derived from them treated in accordance with point 2 of
Article 8.8.22. or Article 8.8.23. Other products obtained from the animals and any products coming into contact
with them should be treated in accordance with Articles 8.8.31. to 8.8.38. in order to destroy any FMDV potentially
present.

Article 8.8.9bis.

Direct transfer of FMD vaccinated animals from a free zone free from FMD where vaccination is practised or not for
slaughter in a free zone where vaccination is not practised

In order not to jeopardise the status of a free zone where vaccination is not practised, FMD vaccinated animals
should only leave the free zone if transported directly for slaughter in the nearest designated
slaughterhouse/abattoir under the following conditions:

1)
2)
3) i are d under the supervision o
establishment of origin to the slaughterhouse/abattoir;
4) if transiting an infected zone, the animals were not exposed to any source of FMDV during transportation to

the place of shipment.
Article 8.8.10.

Recommendations for importation from FMB-free countries, erzones_or compartments free from FMD where

vaccination is not practised er-FMB-free-compartmentsfreefrom-FMD

For FMD susceptible animals
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Veterinary Authorities should require the presentation of an international veterinary certificate attesting that the
animals:

1) showed no clinical sign of FMD on the day of shipment;

2) were kept since birth or for at least the past three months in a FMB-free country, ef zone or compartment free
from EMD where vaccination is not practised era-FMbB-free-compartment free from FMD;

3) if transiting an infected zone, were not exposed to any source of FMDV during transportation to the place of
shipment:;

4 it . . . . { Article 8.8
Article 8.8.11.

Recommendations for importation from FMB-—free countries, er zones or compartments free from FMD where
vaccination is practised

For domestic ruminants and pigs

Veterinary Authorities should require the presentation of an international veterinary certificate attesting that the
animals:

1) showed no clinical sign of FMD on the day of shipment;

2) were kept since birth or for at least the past three months in a FMB-free country, ef zone or compartment free
from FMD where vaccination is practised;

3) ifnot vaccinated were subjected to a virological and serological tests for FMD with negative results on samples

5) if transiting an infected zone, were not exposed to any source of FMDV during transportation to the place of
shipment.

Article 8.8.11bis.

Recommendations for the importation from a free country, zone or compartment free from FMD where vaccination is
practised

For vaccinated animals destined for slaughter

Veterinary Authorities of importing countries should require the presentation of an international veterinary certificate
attesting that:

1) noanimalin the establishment of origin has shown clinical signs of FMD for at least 30 days prior to shipment;
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Article 8.8.12.

Recommendations for importation from FMbB-infected countries or zones infected with FMDV, where an official
control programme exists

For domestic ruminants and pigs

Veterinary Authorities should require the presentation of an international veterinary certificate attesting that:

1) the animals showed no clinical sign of FMD on the day of shipment;

2) pigs have not been fed swill not complying with Article 8.8.31bis.;

32) prior to isolation, the animals were kept in the establishment of origin:

a) for 30 days, or since birth if younger than 30 days, if a stamping-out policy is applied to control FMD in
the exporting country or zone, or

b) for three months, or since birth if younger than three months if a stamping-out policy is not applied to
control FMD in the exporting country or zone;

43) the establishment of origin is covered by the official control programme and FMD has not occurred within it
the-establishment-of-origin for the relevant period as defined in points 2a) and 2b) above;

54) the animals were isolated in an establishment for the 30 days prior to shipment, and all animals in isolation
were subjected to diagnostic virological and serological tests for evidence of FMDV with negative results on
samples collected at least 28 days after the start of isolation period, and that FMD did not occur within a 10-
kilometre radius of the establishment during that period, or the establishment is a quarantine station;

65) the animals were not exposed to any source of FMDV during their transportation from the establishment to
the place of shipment.

Article 8.8.14.

Recommendations for importation from FMB-—free countries,—e+ zones or compartments free from FMD where

vaccination is not practised or FMbD-free compartmentsfree-fromFMD

For fresh and frozen semen of domestic ruminants and pigs
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Veterinary Authorities should require the presentation of an international veterinary certificate attesting that:
1) the donor males:

a) showed no clinical sign of FMD on the day of collection of the semen and-ferthe-following-30-days;

b)  were kept for at least three months prior to collection in a FMB-free country, e zone or compartment free

from EMD where vaccination is not practised erFMD-free-compartmentsfree from FMD;

c) were kept in an artificial insemination centre;

2) the semen was collected, processed and stored in accordance with Chapters 4.5. and 4.6.
Article 8.8.15.

Recommendations for importation from FMB-—free countries ef, zones or compartments free from FMD where
vaccination is practised

For frozen semen of domestic ruminants and pigs

Veterinary Authorities should require the presentation of an international veterinary certificate attesting that:
1) the donor males:
a) showed no clinical sign of FMD on the day of collection of the semen and for the following 30 days;

b) were kept for at least three months prior to collection in a FMB-free country, ef zone or compartment free
from FMD where vaccination is practised;

c) either
i) have been vaccinated at least twice; with the last vaccination not less more than ene six months

and-notmore-than-six-months-priorto-collection, unless protective immunity has been demonstrated
for more than six months, and not less than one month prior to collection;

or

ii)  were subjected, not less than 21 days after collection of the semen, to tests for antibodies against
FMDV, with negative results;

2) the semen:
a) was collected, processed and stored in accordance with Chapters 4.5. and 4.6.;

b)  was stored in the country of origin for a period of at least one month following collection, and during this
period no animal on the establishment where the donor animals males were kept showed any sign of
FMD.

Article 8.8.16.
Recommendations for importation from FMD-infected countries or zones infected with FMDV

For frozen semen of domestic ruminants and pigs

Veterinary Authorities should require the presentation of an international veterinary certificate attesting that:
1) the donor males:

a) showed no clinical sign of FMD on the day of collection of the semen and for the following 30 days;

OIE Terrestrial Animal Health Standards Commission/September 2020

134



14

Annex 18 (contd)

2)

b)  were kept in an artificial insemination centre where to which no animal had been added in the 30 days
before collection, and within a 10-kilometre radius of which, that FMD has not occurred withina—10
kilometre radius-of the-artificialinsemination-centre for in the 30 days before and after collection;
c) either
i) have been vaccinated at least twice; with the last vaccination not less more than ene six months
and-notmore-than-six-months-priorto-collection, unless protective immunity has been demonstrated
for more than six months, and not less than one month prior to collection;

or

ii)  were subjected, not less than 21 days after collection of the semen, to tests for antibodies against
FMDV, with negative results;

the semen:

a) was collected, processed and stored in accordance with Chapters 4.5. and 4.6.;

b) was subjected, with negative results, to a test for evidence of FMDV if the donor male has been
vaccinated within the 12 months prior to collection;

c) was stored in the country of origin for a period of at least one month following collection, and that during

this period no animal on the establishment where the donor males were kept showed any sign of FMD.

Article 8.8.18.

Recommendations for importation from FMB-—free countries-e+; zones or compartments free from FMD where
vaccination is not practised erFMD-free-compartmentsfree-fromFMD

For in vitro produced embryos of bovines cattle

Veterinary Authorities should require the presentation of an international veterinary certificate attesting that:

1

2)

3)

the donor females:

a)

b)

showed no clinical sign of FMD at the time of collection of the oocytes;

were kept for at least three months prior to collection in a FMB-free country, ef zone or compartment free
from FMD where vaccination is not practised er FMbB-free compartmentsfree from EMD;

fertilisation was achieved with semen meeting the conditions referred to in Articles 8.8.13., 8.8.14., 8.8.15. or
8.8.16., as relevant;

the oocytes were collected, and the embryos were processed and stored in accordance with Chapters 4.8.
and 4.9., as relevant.
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Article 8.8.19.

Recommendations for importation from FMB-—free countries-e+; zones or compartments free from FMD where
vaccination is practised

For in vitro produced embryos of bovines cattle

Veterinary Authorities should require the presentation of an international veterinary certificate attesting that:
1) the donor females:
a) showed no clinical sign of FMD at the time of collection of the oocytes;

b)  were kept for at least three months prior to collection in a FMB-free country, e zone or compartment free
from FMD where vaccination is practised;

c) either
i) have been vaccinated at least twice; with the last vaccination not less more than ene six months

and-notmore-than-six-months-priorto-collection, unless protective immunity has been demonstrated
for more than six months, and not less than one month prior to collection;

or

ii)  were subjected, not less than 21 days after collection, to tests for antibodies against FMDV, with
negative results;

2) fertilisation was achieved with semen meeting the conditions referred to in Articles 8.8.13., 8.8.14., 8.8.15. or
8.8.16., as relevant;

3) the oocytes were collected, and the embryos were processed and stored in accordance with Chapters 4.8.
and 4.9., as relevant.

Article 8.8.20.

Recommendations for importation from FMB-—free countries-e+; zones or compartments free from FMD where
vaccination is not practised erFMD-free-compartmentsfree-fromFMD

For fresh meat or meat products of FMD susceptible animals

Veterinary Authorities should require the presentation of an international veterinary certificate attesting that the
entire consignment of meat comes from animals which:

1) have been kept in a FMb-free country or zone or compartment free from FMD where vaccination is not

practised er-FMbB-free-compartmentfree from EMB; or which have been imported in accordance with Article
8.8.10., Article 8.8.11. or Article 8.8.12.;

2) have been slaughtered in an approved slaughterhouse/abattoir and have been subjected to ante- and post-
mortem inspections with favourable results.

Article 8.8.21.

Recommendations for importation from FMB-—free countries-e+; zones or compartments free from FMD where
vaccination is practised

For fresh meat and meat products of ruminants and pigs

Veterinary Authorities should require the presentation of an international veterinary certificate attesting that the
entire consignment of meat comes from animals which:
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1) have been kept in the EMB-free country or zone or compartment free from FMD where vaccination is practised,
or which have been imported in accordance with Article 8.8.10., Article 8.8.11. or Article 8.8.12.;

2) have been slaughtered in an approved slaughterhouse/abattoir and have been subjected to ante- and post-
mortem inspections fer-FMB with favourable results;

3) for ruminants the head, including the pharynx, tongue and associated lymph nodes, has been excluded from
the shipment.

Article 8.8.22.

Recommendations for importation from FMbB-infected countries or zones infected with FMDV, where an official
control programme exists

For fresh meat of bovines cattle and water buffaloes (Bubalus bubalis) (excluding feet, head and viscera)

Veterinary Authorities should require the presentation of an international veterinary certificate attesting that the
entire consignment of meat:

1) comes from animals which:

a)

b)

c)

d)

e)

f)

have remained, for at least three months prior to slaughter, in a zone of the exporting country where
bovines eattle and water buffaloes are regularly vaccinated against FMD and where an official control
programme is in operation;

have been vaccinated at least twice with the last vaccination not more than six months, unless protective
immunity has been demonstrated for more than six months, and not less than one month prior to
slaughter;

were kept for the past 30 days in;

a quarantine station; or in

an establishment, within a ten 10-kilometre radius of which ard-that FMD has not occurred within
a-10-kilemetreradius-of the-establishment during that period—erthe-establishmentis-a-guarantine
station;

have been transported, in a vehicle which was cleansed and disinfected before the bovines eattle and
water buffaloes were loaded, directly from the establishment of origin or quarantine station to the
approved slaughterhouse/abattoir without coming into contact with other EMD susceptible animals which
do not fulfil the required conditions for export;

have been slaughtered in an approved slaughterhouse/abattoir:
i) which is officially designated for export;

ii)  in which no FMD has been detected during the period between the last disinfection carried out
before slaughter and the shipment for export has been dispatched;

were subjected to ante and gost mortem |nsgectlons in accordance Wlth Chagter 6.2. .. Wlth favourable
results hav vy A

2) comes from deboned carcasses:

a)

from which the major lymphatic nodes have been removed;
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b)  which, prior to deboning, have been submitted to maturation at a temperature greater than + 2°C for a
minimum period of 24 hours following slaughter and in which the pH value was less than 6.0 when tested
in the middle of both the longissimus dorsi muscle.

Article 8.8.22bis.

Recommendations for_importation from countries or zones infected with FMDV, where an official control
programme exists

For fresh meat of domestic pigs
Veterinary Authorities should reqguire the presentation of an international veterinary certificate attesting that:
1) the meat comes from animals complying with peints1-te-6-of Article 8.8.12.;

2) the animals were transported, in a vehicle which was cleaned and disinfected before the pigs were loaded,
directly from the establishment of origin or quarantine station to the approved slaughterhouse/abattoir without

a) which is officially designated for export;

b) in which no FMD has been detected during the period between the last disinfection carried out before
slaughter and the shipment for export has been dispatched:;

4) the animals were subjected to ante- and post-mortem inspections in accordance with Chapter 6.2., with
favourable results;

5.

Article 8.8.23.
Recommendations for importation from FMD-infected countries or zones infected with FMDV

For meat products of FMD susceptible animals

Veterinary Authorities should require the presentation of an international veterinary certificate attesting that:

1) the entire consignment of meat products come from animals which have been slaughtered in an approved
slaughterhouse/abattoir and have been subjected to ante- and post-mortem inspections forFMD with
favourable results;

2) the meat products have been processed to ensure the destruction of FMDV in accordance with one of the
procedures in Article 8.8.31.;

3) the necessary precautions were taken after processing to avoid contact of the meat products with any potential
source of FMDV.

Article 8.8.24.

Recommendations for importation from FMB—free countries-ef, zones or compartments free from FMD where
whether vaccination either is practised or is not practised-or-FMD-free-compartmentsfreefromFMD

For milk and milk products (other than those defined in Article 8.8.1bis.) intended for human consumption and for
products of animal origin (from FMD susceptible animals) intended for use in animal feeding or for agricultural or
industrial use
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Veterinary Authorities should require the presentation of an international veterinary certificate attesting that these
products come from animals which have been kept in a FMB-free country, zone or compartment free from FMD, or
which have been imported in accordance with Article 8.8.10., Article 8.8.11. or Article 8.8.12.

Article 8.8.25.

Recommendations for importation from FMbB-infected countries or zones infected with FMDV, where an official
control programme exists

For milk and milk products (other than those defined in Article 8.8.1bis.)

Veterinary Authorities should require the presentation of an international veterinary certificate attesting that:
1) these products:

a) originate from establishments which were not infected or suspected of being infected with FMD at the
time of milk collection;

b) have been processed to ensure the destruction of FMDV in accordance with one of the procedures in
Article 8.8.35. and in Article 8.8.36.;

2) the necessary precautions were taken after processing to avoid contact of the products with any potential
source of FMDV.

Article 8.8.27.

Recommendations for importation from FMD-infected countries_or zones infected with FMDV

For wool, hair, bristles, raw hides and skins from FMD susceptible animals

Veterinary Authorities should require the presentation of an international veterinary certificate attesting that:

1) these products have been processed to ensure the destruction of FMDV in accordance with one of the
procedures in Articles 8.8.32., 8.8.33. and 8.8.34;

2) the necessary precautions were taken after collection or processing to avoid contact of the products with any
potential source of FMDV.

Veterinary Authorities should authorise, without restriction, the import or transit through their territory of semi-
processed hides and skins (limed hides, pickled pelts, and semi-processed leather such as wet blue and crust
leather), provided that these products have been submitted to the usual chemical and mechanical processes in use
in the tanning industry.
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Article 8.8.28.
Recommendations for importation from FMD-infected countries or zones infected with FMDV

For straw and forage

Veterinary Authorities should require the presentation of an international veterinary certificate attesting that these
commodities:

1) are free of grossly identified contamination with material of animal origin;

2) have been subjected to one of the following treatments, which, in the case of material sent in bales, has been
shown to penetrate to the centre of the bale:

a) eithertothe action of steam in a closed chamber such that the centre of the bales has reached a minimum
temperature of 80°C for at least tea 10 minutes,

b) or to the action of formalin fumes (formaldehyde gas) produced by its commercial solution at 35-40% in
a chamber kept closed for at least eight hours and at a minimum temperature of 19°C;

OR
3) have been kept in bond for at least four months before being released for export.
Article 8.8.29.

Recommendations for importation from FMbB-—free countrieser, zones or compartments free from FMD, whete
whether vaccination either is practised or is not practised

For skins and trophies derived from FMD susceptible wildlife

Veterinary Authorities should require the presentation of an international veterinary certificate attesting that these
products are derived from animals that have been killed in sueh a country or zone free from FMD or which have
been imported from a country, zone or compartment free from FMD.

Article 8.8.30.
Recommendations for importation from EMD-infected countries or zones infected with FMDV

For skins and trophies derived from FMD susceptible wildlife

Veterinary Authorities should require the presentation of an international veterinary certificate attesting that these
products have been processed to ensure the destruction of FMDV in accordance with the procedures in Article
8.8.37.

Article 8.8.31.
Procedures for the inactivation of FMDV in meat and meat products
For the inactivation of FMDV present in meat and meat products, one of the following procedures should be used:

1. Canning

Meat and meat products are subjected to heat treatment in a hermetically sealed container to reach an internal
core temperature of at least 70°C for a minimum of 30 minutes or to any equivalent treatment which has been
demonstrated to inactivate FMDV.
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2. Thorough cooking

Meat, previously deboned and defatted, and meat products are subjected to a heat treatment that results in a
core temperature of at least 70°C for a minimum of 30 minutes.

After cooking, they should be packed and handled in such a way they are not exposed to a source of FMDV.

3. Drying after salting

When rigor mortis is complete, the meat is deboned, treated with salt (NaCl) and 'completely dried’. It should
not deteriorate at ambient temperature.

‘Completely dried' is defined as a moisture protein ratio that is not greater than 2.25:1 or a water activity (Aw)
that is not greater than 0.85.

Article 8.8.31bis.

Procedures for the inactivation of FMDV in swill

Article 8.8.32.
Procedures for the inactivation of FMDV in wool and hair
For the inactivation of FMDV present in wool and hair for industrial use, one of the following procedures should be used:

1) for wool, industrial washing, which consists of the immersion ef-the-woel in a series of baths of water, soap
and sodium hydroxide (seda-NaOH) or potassium hydroxide (petash-KOH);

2) chemical depilation by means of slaked lime or sodium sulphide;
3) fumigation with formaldehyde in a hermetically sealed chamber for at least 24 hours;

4)  for woal, industrial scouring which consists of the immersion efweel in a water-soluble detergent held at 60-70°C;

5) for wool, storage efwoel at 4°C for four months, 18°C for four weeks or 37°C for eight days.

Article 8.8.33.
Procedures for the inactivation of FMDV in bristles
For the inactivation of FMDV present in bristles for industrial use, one of the following procedures should be used:
1) boiling for at least one hour; or

2) immersion for at least 24 hours in a 1% aqueous solution of formaldehyde.
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Article 8.8.34.
Procedures for the inactivation of FMDV in raw hides and skins

For the inactivation of FMDV present in raw hides and skins for industrial use, the following procedure should be
used: treatment for at least 28 days with salt (NaCl) containing 2% sodium carbonate (Na2CO3).

Article 8.8.35.
Procedures for the inactivation of FMDV in milk and cream for human consumption

For the inactivation of FMDV present in milk and cream for human consumption, one of the following procedures
should be used:

21) if the milk has a pH less than 7.0, a process applying a minimum temperature of 72°C for at least 15 seconds
(high temperature - short time pasteurisation [HTST]);; or

32) if the milk has a pH of 7.0 or greater, the HTST process applied twice.
Article 8.8.36.
Procedures for the inactivation of FMDV in milk for animal consumption
For the inactivation of FMDV present in milk for animal consumption, one of the following procedures should be used:

1) the HTST process applied twice; or

2) HTST combined with another physical treatment, e.g., maintaining a pH 6 for at least one hour or additional
heating to at least 72°C combined with desiccation.;-e¢

Article 8.8.37.
Procedures for the inactivation of FMDV in skins and trophies from susceptible wildlife suseeptible-te-the-disease

For the inactivation of FMDV present in skins and trophies from susceptible wildlife wild-arimals-susceptible-to-EMD,

one of the following procedures should be used prior to complete taxidermal treatment

1) boiling in water for an appropriate time so as to ensure that any matter other than bone, horns, hooves, claws,
antlers or teeth is removed; or

2) gamma irradiation at a dose of at least 20 kiloGray at room temperature (20°C or higher); or

3) soaking, with agitation, in a 4% (weight/volume) solution of sodium carbonate (Na2COs) maintained at pH 11.5
or greater for at least 48 hours; or

4)  soaking, with agitation, in a formic acid solution (100 kg salt [NaCl] and 12 kg formic acid per 1,000 litres
water) maintained at pH less than 3.0 for at least 48 hours; wetting and dressing agents may be added; or

5) in the case of raw hides, treating for at least 28 days with salt (NaCl) containing 2% sodium carbonate
(Naz2COs).
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Article 8.8.38.
Procedures for the inactivation of FMDV in casings of ruminants and pigs

For the inactivation of FMDV present in casings of ruminants and pigs, the following procedures should be used:
treating for at least 30 days either with dry salt (NaCl) or with saturated brine (NaCl, aw< 0.80), or with phosphate
supplemented salt containing 86.5% NacCl, 10.7% Na2HPO4 and 2.8% NasPO4 (weight/weight/weight), either dry or
as a saturated brine (aw< 0.80), and kept at a temperature of greater than 12°C during this entire period.

Article 8.8.39.
OIE endorsed official control programme for FMD

The overall objective of an OIE endorsed official control programme for FMD is for countries to progressively
improve the situation and eventually attain FMD free status. The official control programme should be applicable to
the entire country even if certain measures are directed towards defined subpopulations only.

Member Countries may, on a voluntary basis, apply for endorsement of their official control programme for FMD
when they have implemented measures in accordance with this article.

For a Member Country's official control programme for FMD to be endorsed by the OIE, the Member Country should:

1) have a record of regular and prompt animal disease reporting in accordance with the requirements in
Chapter 1.1.;

2) submit documented evidence of the capacity of the Veterinary Services to control FMD; one way of providing
this evidence is through the OIE PVS Pathway;

3) submit a detailed plan of the programme to control and eventually eradicate FMD in the country or zone
including:

a) the timeline;

b) the performance indicators for assessing the efficacy of the control measures to be implemented;

c) documentation indicating that the official control programme for FMD is applicable to the entire country;
4)  submit a dossier on the epidemiology of FMD in the country describing the following:

a) the general epidemiology in the country highlighting the current knowledge and gaps and the progress
that has been made in controlling FMD;

b) the measures implemented to prevent introduction of infection, the rapid detection of, and response to,
all FMD outbreaks in order to reduce the incidence of FMD outbreaks and to eliminate FMBV
transmission of EMDV in at least one zone in the country;

c) the main livestock production systems and movement patterns of FMD susceptible animals and their
products within and into the country;

5) submit evidence that FMB-surveillance-isinplace:

a) EMD surveillance is in place, taking-into-account provisions in accordance with Chapter 1.4. and the
provisions on surveillance of this chapter;

b) it has have diagnostic capability and procedures, including regular submission of samples to a laboratory
that carries out diagnosis and further characterisation of strains;

6) where vaccination is practised as a part of the official control programme for FMD, provide:

a) evidence (such as copies of legislation) that vaccination of selected populations is compulsory;
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b) detailed information on vaccination campaigns, in particular on:
i) target populations for vaccination;
ii)  monitoring of vaccination coverage, including serological monitoring of population immunity;

iii) technical specification of the vaccines used, including matching with the circulating FMDV strains,
and description of the licensing procedures in place;

iv) the proposed timeline for the transition to the use of vaccines fully compliant with the standards and
methods described in the Terrestrial Manual;

7) provide an emergency preparedness and response plan to be implemented in case of outbreaks.

The Member Country's official control programme for FMD will be included in the list of programmes endorsed by
the OIE only after the submitted evidence, based on the provisions of Article 1.6.11., has been accepted by the OIE.
Retention on the list requires an annual update on the progress of the official control programme and information
on significant changes concerning the points above. Changes in the epidemiological situation and other significant
events should be reported to the OIE in accordance with the requirements in Chapter 1.1.

The OIE may withdraw the endorsement of the official control programme if there is evidence of:
- non-compliance with the timelines or performance indicators of the programme; or
—  significant problems with the performance of the Veterinary Services; or

— an increase in the incidence_or an extension of the distribution of FMD that cannot be addressed by the
programme.

Article 8.8.40.
General principles of surveillance

Articles 8.8.40. to 8.8.42. define the principles and provide a guide for the surveillance of FMD in accordance with
Chapter 1.4. applicable to Member Countries seeking establishment, maintenance or recovery of freedom from
FMD at the country, zone or compartment level or seeking endorsement by the OIE of their official control
programme for FMD, in accordance with Article 8.8.39. Surveillance aimed at identifying disease and FMbBV
infection with, or transmission of, FMDV should cover domestic and, where appropriate, wildlife species as indicated
in point 2 of Article 8.8.1.

1. Early detection

A surveillance system in accordance with Chapter 1.4. should be the responsibility of the Veterinary Authority
and should provide an early warning system to report suspected cases throughout the entire production,
marketing and processing chain. A procedure should be in place for the rapid collection and transport of
samples to a laboratory for FMD diagnosis. This requires that sampling kits and other equipment be available
to those responsible for surveillance. Personnel responsible for surveillance should be able to seek assistance
from a team with expertise in FMD diagnosis and control.

2. Demonstration of freedom

The impact and epidemiology of FMD widely differ in different regions of the world and therefore it is
inappropriate to provide specific recommendations for all situations. Surveillance strategies employed for
demonstrating freedom from FMD in the country, zone or compartment at an acceptable level of confidence
should be adapted to the local situation. For example, the approach to demonstrating freedom from FMD
following an outbreak caused by a pig-adapted strain of FMDV should differ significantly from an approach
designed to demonstrate freedom from FMD in a country or zone where African buffaloes (Syncerus caffer)
provide a potential reservoir of infection.
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Surveillance for FMD should be in the form of a continuing programme. Programmes to demonstrate no
evidence of infection with, FMBV and transmission of, FEMDV should be carefully designed and implemented
to avoid producing results that are insufficient to be accepted by the OIE or trading partners, or being
excessively costly and logistically complicated.

The strategy and design of the surveillance programme will depend on the historical epidemiological
circumstances including whether ernet vaccination has been used practised or not.

A Member Country wishing to substantiate FMD freedom where vaccination is not practised should
demonstrate no evidence of infection with FMDV.

A Member Country wishing to substantiate FMD freedom where vaccination is practised should demonstrate
that FMDV has not been transmitted in any susceptible populations. Within vaccinated populations, serological
surveys to demonstrate no evidence of FMBV transmission of EMDV should target animals that are less likely
to show vaccine-derived antibodies to nonstructural proteins, such as young animals vaccinated a limited
number of times, or unvaccinated animals. In any unvaccinated subpopulation, surveillance should
demonstrate no evidence of infection with FMDV.

Surveillance strategies employed for establishing and maintaining a compartment should identify the
prevalence, distribution and characteristics of FMD outside the compartment.

3. OIE endorsed official control programme

Surveillance strategies employed in support of an OIE endorsed official control programme should
demonstrate evidence of the effectiveness of any vaccination used and of the ability to rapidly detect all FMD
outbreaks.

Therefore considerable latitude is available to Member Countries to design and implement surveillance to
establish that the whole territory or part of it is free from EMBV infection with, and transmission of, FEMDV and
to understand the epidemiology of FMD as part of the official control programme.

The Member Country should submit a dossier to the OIE in support of its application that not only explains the
epidemiology of FMD in the region concerned but also demonstrates how all the risk factors, including the role
of wildlife, if appropriate, are identified and managed. This should include provision of scientifically based
supporting data.

4. Surveillance strategies

The strategy employed to establish the prevalence of infection with FMDV or to substantiate freedom from
EMDBV infection with, or transmission of, FMDV may be based on randomised or targeted clinical investigation
or sampling at an acceptable level of statistical confidence, as described in Articles 1.4.4. and 1.4.5. If an
increased likelihood of infection in particular localities or species can be identified, targeted sampling may be
appropriate. Clinical inspection may be targeted at particular species likely to exhibit clear clinical signs (e.g.,
bovines eattle and pigs). The Member Country should justify the surveillance strategy chosen and the
frequency of sampling as adequate to detect the presence of EMBV infection with, or transmission of, EMDV
in accordance with Chapter 1.4. and the epidemiological situation.

The design of the sampling strategy should incorporate an epidemiologically appropriate design prevalence.
The sample size selected for testing should be adequate to detect infection or transmission if it were to occur
at a predetermined minimum rate. The sample size and expected disease prevalence determine the level of
confidence in the results of the survey. The Member Country should justify the choice of design prevalence
and confidence level based on the objectives of surveillance and the prevailing or historical epidemiological
situation, in accordance with Chapter 1.4.

5.  Follow-up of suspected cases and interpretation of results

An effective surveillance system will identify suspected cases that require immediate follow-up and
investigation to confirm or exclude that the cause of the condition is FMDV. Samples should be taken and
submitted for diagnostic testing, unless the suspected case can be confirmed or ruled out by epidemiological
and clinical investigation. Details of the occurrence of suspected cases and how they were investigated and
dealt with should be documented. This should include the results of diagnostic testing and the control
measures to which the animals concerned were subjected during the investigation.

OIE Terrestrial Animal Health Standards Commission/September 2020

145



I~

25

Annex 18 (contd)

The sensitivity and specificity of the diagnostic tests employed, including the performance of confirmatory tests,
are key factors in the design, sample size determination and interpretation of the results obtained. The
sensitivity and specificity of the tests used should be validated for the vaccination or infection history and
production class of animals in the target population.

The surveillance design should anticipate the occurrence of false positive reactions. If the characteristics of
the testing system are known, the rate at which these false positives are likely to occur can be calculated in
advance. There should be an effective procedure for following-up positives to determine with a high level of
confidence, whether or not they are indicative of infection or transmission. This should involve supplementary
tests and follow-up investigation to collect diagnostic material from the original epidemiological unit and herds
which may be epidemiologically linked to it.

Laboratory results should be examined in the context of the epidemiological situation. Corollary information
needed to complement the serological survey and assess the possibility of viral transmission includes but is
not limited to:

—  characterisation of the existing production systems;

- results of clinical surveillance of the suspects and their cohorts;

—  description of number of, and protocol for, vaccinations performed in the area under assessment;
—  biosecurity and history of the establishments with reactors;

— identification and traceability of animals and control of their movements;

—  other parameters of regional significance in historic EMBV transmission of EMDV.

Demonstration of population immunity

Following routine vaccination, evidence should be provided to demonstrate the effectiveness of the vaccination
programme such as adequate vaccination coverage and population immunity. This can help to reduce reliance
on post-vaccination surveys for residual infection and transmission.

In designing serological surveys to estimate population immunity, blood sample collection should be stratified by
age to take account of the number of vaccinations the animals have received. The interval between last vaccination
and sampling depends upon the intended purpose. Sampling at one or two months after vaccination provides
information on the efficiency of the vaccination programme, while sampling before or at the time of revaccination
provides information on the duration of immunity. When multivalent vaccines are used, tests should be carried out
to determine the antibody level at least for each serotype, if not for each antigen blended into the vaccine. The test
cut-off for an acceptable level of antibody should be selected with reference to protective levels demonstrated by
vaccine-challenge test results for the antigen concerned. Where the threat from circulating virus has been
characterised as resulting from a field virus with significantly different antigenic properties from the vaccine virus,
this should be taken into account when interpreting the protective effect of population immunity. Figures for
population immunity should be quoted with reference to the total of susceptible animals in a given subpopulation
and in relation to the subset of vaccinated animals.

Additional measures for early recovery of free status without vaccination or early recovery of free status with
vaccination in the area(s) where emergency vaccination has been applied but not followed by the slaughterin

of all vaccinated animals

In addition to the general condltlons descnbed in this chapter, a Member Countr¥ seeking elther recovery of

guestlonnalre in Chagter 1. 11 by demonstratlng comgllance Wlth elther a) or b) and c! below, in the areagsl
where emergency vaccination has been applied. It is advisable that countries should consider the different
options for the recovery of a free status when control measures are first implemented at the onset of the
outbreak in order to plan for the applicable requirements to be met.
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Q)

i) for vaccinat i nd their non-vaccinat ffsprin rological surv ing_nonstr
i t antibodies in all vacci i iologi i i i

) risk- rological surveillance in vaccinated herds with stratification rding to relevant
factor h roximity to known infected herds, reqion/establishment with numer movement
i idemiological links to infected her i i tem

herd siz
i
iv)
v)
ntribute t itional confidence in demonstrating fr m.
Vaccine efficacy and vaccination effectiveness of the emergency vaccination deployed have been

= vidence that the vaccin n_protect inst the field strain that h th

outbreak, demonstrated through the results of a heterologous challenge test or indirect
logi i i nimals t inst_the fi i . Thi

houl | tIih.th cut-off titre for protection t in_the test for lation

= viden f vaccination delivery including preservation of vaccin .g., cold chain) and at
least 95% vaccination cover. hieved in the target nd eligibl lation;

= viden f _high lation immunity at herd and individual level through serological
surveillance.
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where emergenc vaccmatlon has been applied earller than Six months as s ecmed under oint 3a) of

Article 8.8.7. should justify the circumstances and measures that demonstrate sufficient confidence to
substantiate a claim for freedom. This may be achieved either by meeting the requirements listed in a) below
or by demonstrating compliance with the requirements listed in b) and c) below, when answering the
guestionnaire in Article 1.11.2. or Article 1.11.4.

would show cllnlcal S|gns |f |nfected In contrast! foIIowmg an incursion of a serotvge or straln covered by th
vaccine it would be expected that most of the routinely vaccinated animals would be protected and therefore
less likely to be infected and to show clinical signs if infected. Other factors such as vaccination coverage and
timing of vaccination could influence the likelihood of infection and expression of clinical signs.

A containment zone that includes all emergency vaccination area(s) has been established based on the
provisions of Article 8.8.6. to provide assurance that FMD has not occurred in the area outside the
emergency vaccination area(s).

b) The following survelllance components have been |mglemented in the area outside of the areagsl Wher

movement of anlmals! egldemlologlcal I|nks to |nfected herds! sgeues and age! QrOdUCtIO
management systems, herd size;

i) random serological surveillance in vaccinated herds with maximum design prevalence of 1% at
herd level and 5% within herds (95% confidence level);

iii) intensified clinical and slaughterhouse/abattoir surveillance;

iv)

herds! species, groductlon management systems, herd S|ze!

v) virological surveillance to investigate the status of vaccinated herds may also be conducted to
contribute to additional confidence in demonstrating freedom.

The efficacy of the routine vaccine against the virus that caused the outbreak(s) has been documented.

The entire investigative process should be documented within the surveillance programme.

All the epidemiological information should be substantiated, and the results should be collated in the final report.
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Article 8.8.41.

Methods of surveillance

1.

Clinical surveillance

Farmers and workers who have day-to-day contact with livestock, as well as veterinary para-professionals,
veterinarians and diagnosticians, should report promptly any suspicion of FMD. The Veterinary Services
Autherity should implement programmes to raise awareness among them.

Clinical surveillance requires the physical examination of susceptible animals. Although significant emphasis
is placed on the diagnostic value of mass serological screening, surveillance based on clinical inspection may
provide a high level of confidence of detection of disease if a sufficient number of clinically susceptible animals
is examined at an appropriate frequency and investigations are recorded and quantified.

Clinical examination and diagnostic testing should be applied to clarify the status of suspected cases.
Diagnostic testing may confirm clinical suspicion, while clinical surveillance may contribute to confirmation of
positive laboratory test results. Clinical surveillance may be insufficient in wildlife and domestic species that
usually do not show clinical signs or husbandry systems that do not permit sufficient observations. In such
situations, serological surveillance should be used. Hunting, capture and non-invasive sampling and
observation methods can be used to obtain information and diagnostic samples from wildlife species.

Virological surveillance

Establishment of the molecular, antigenic and other biological characteristics of the causative virus, as well as
its source, is mostly dependent upon clinical surveillance to provide samples. FMDV isolates should be sent
regularly to an OIE Reference Laboratory.

Virological surveillance aims to:

a) confirm clinically suspected cases;

b) follow up positive serological results;

c) characterise isolates for epidemiological studies and vaccine matching;
d) monitor populations at risk for the presence and transmission of the virus.

Serological surveillance

Serological surveillance aims to detect antibodies resulting from infection or vaccination using nonstructural
protein tests or structural protein tests.

Serological surveillance may be used to:
a) estimate the prevalence or substantiate freedom from FMBV infection with, or transmission of, FMDV;
b)  monitor population immunity.

Serum collected for other purposes can be used for FMD surveillance, provided the principles of survey design
described in this chapter are met.

The results of random or targeted serological surveys are important in providing reliable evidence of the FMD
situation in a country, zone or compartment. It is therefore essential that the survey be thoroughly documented.
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Article 8.8.42.
The use and interpretation of serological tests {see-Figure-3}

The selection and interpretation of serological tests should be considered in the context of the epidemiological
situation. Test protocols, reagents, performance characteristics and validation of all tests used should be known.
Where combinations of tests are used, the overall test system performance characteristics should also be known.

Animals infected with FMDV produce antibodies to both the structural proteins and the nonstructural proteins of the
virus. Vaccinated animals produce antibodies mainly or entirely to the structural proteins of the virus depending
upon vaccine purity. The structural protein tests are serotype specific and for optimal sensitivity one should select
an antigen or virus closely related to the field strain expected. In unvaccinated populations, structural protein tests
may be used to screen sera for evidence of FMBV infection with, or transmission of, FMDV or to detect the
introduction of vaccinated animals. In vaccinated populations, structural protein tests may be used to monitor the
serological response to the vaccination.

Nonstructural protein tests may be used to screen sera for evidence of infection or transmission of all serotypes of
FMDV regardless of the vaccination status of the animals provided the vaccines comply with the standards of the
Terrestrial Manual with respect to purity. However, although animals vaccinated and subsequently infected with
FMDV develop antibodies to nonstructural proteins, the levels may be lower than those found in infected animals
that have not been vaccinated. To ensure that all animals that had contact with FMDV have seroconverted, it is
recommended that for each vaccination area samples for nonstructural protein antibody testing are taken not earlier
than 30 days after the last case and in any case not earlier than 30 days after the last vaccination.

Positive FMDV antibody test results can have four possible causes:

infection with FMDV;

—  vaccination against FMD;

- maternal antibodies (maternal antibodies in bovines eattle are usually found only up to six months of age but
in some individuals and in some other species, maternal antibodies can be detected for longer periods);

- non-specific reactivity of the serum in the tests used.

1. Procedure in case of positive test results

The proportion and strength of seropositive reactors should be taken into account when deciding if they are
laboratory confirmed reactors or further investigation and testing are required.

When false positive results are suspected, seropositive reactors should be retested in the laboratory using
repeat and confirmatory tests. Tests used for confirmation should be of high diagnostic specificity to minimise
false positive test results. The diagnostic sensitivity of the confirmatory test should approach that of the
screening test.

All herds with at least one laberatery-confirmed reactor that has been confirmed in a laboratory should be
investigated. The investigation should examine all evidence, which may include the results ef-virological-tests

and of any further serological tests that-might used to confirm or refute the hypothesis that the positive results
to the serological tests employed in the initial survey were due to EMBV transmission of FMDV, as well as of
virological tests. This investigation should document the status for each positive herd. Epidemiological
investigation should be continued concurrently.

Clustering of seropositive results within herds or within a region should be investigated as it may reflect any
of a series of events, including the demographics of the population sampled, vaccinal exposure or the
presence of infection or transmission. As clustering may signal infection or transmission, the investigation of
all instances should be incorporated in the survey design.

Paired serology can be used to identify EMBV transmission of FMDV by demonstrating an increase in the
number of seropositive animals or an increase in antibody titre at the second sampling.
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The investigation should include the reactor animals, susceptible animals of the same epidemiological unit
and susceptible animals that have been in contact or otherwise epidemiologically associated with the reactor
animals. The animals sampled should be identified as such and remain in the establishment pending test
results, should be elearly-identified;-accessible and should not be vaccinated during the investigations, so that
they can be retested after an appropriate period of time. Following clinical examination, a second sample
should be taken, after an appropriate time has lapsed, from the animals tested in the initial survey with
emphasis on animals in direct contact with the reactors. If the animals are not individually identified, a new
serological survey should be carried out in the establishments after an appropriate time, repeating the
application of the primary survey design. If FMDV is not circulating, the magnitude and prevalence of antibody
reactivity observed should not differ in a statistically significant manner from that of the primary sample.

In some circumstances, unvaccinated sentinel animals may also be used. These can be young animals from
unvaccinated dams or animals in which maternally conferred immunity has lapsed and preferably of the same
species as in the positive sampling units. If other susceptible, unvaccinated animals are present, they could
act as sentinels to provide additional serological evidence. The sentinels should be kept in close contact with
the animals of the epidemiological unit under investigation for at least two incubation periods._and_lf there is

no transmission of FMDV, they sheuld will remain serologically negative-FEMDB\-is-reteirculating.

2.  Follow-up of field and laboratory findings

If transmission is demonstrated, an outbreak is declared.

1t is difficult to determine Fthe significance of small numbers of seropositive animals in the absence of current
FMDV transmission is-difficult-to-determine. Such findings may be an indication of past infection followed by
recovery or by the development of a carrier state, in ruminants, or due to non-specific serological reactions.
Antibodies to nonstructural proteins may be induced by repeated vaccination with vaccines that do not comply
with the requirements for purity. However, the use of such vaccines is not permissible in countries or zones
applying for an official status. In the absence of evidence of EMBV infection with, and transmission of, EMDV,
such findings do not warrant the declaration of a new outbreak and the follow-up investigations may be
considered complete.

However, if the number of seropositive animals is greater than the number of false positive results expected
from the specificity of the diagnostic tests used, susceptible animals that have been in contact or otherwise
epidemiologically associated with the reactor animals should be investigated further.

Abbreviations and acronyms:

ELISA || Enzyme-linked immunosorbent assay

VNT Virus neutralisation test

NSP Nonstructural protein(s) of foot and mouth disease virus (FMDV)

3ABC (| NSP antibody test

SP Structural protein of foot and mouth disease virus
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