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EXECUTIVE SUMMARY {tc\I1 "EXECUTIVE SUMMARY }

Chicken Meat and Chicken Meat Products{tc \I2 "Chicken Meat and Chicken Meat
Products}

This risk analysis has examined the epidemiology and physical characteristics of various
pathogens considered to be of importance to avian health in New Zealand. The analysis has also
examined the potential for certgpathogens of human health significance to be introduced into
local poultry flocks.

An examination of the literature demonstrates that while it is theoretically possible for some
disease agents to be present in chicken meat products, in reality thensy &e@npathogens for
which specific import safeguards are required.

For some diseases, the risks from imported chicken meat products are no greater than those from
locally manufactured chicken products. It is not the policy of the New Zealand govetoment
impose sanitary measures on imports which are more stringent than those applying to locally
traded products.

For all chicken meat products significant risks were considered to be associated with certain
serotypes oBalmonellaand with paramyxovirus (Newcastle disease). Specific measures were
formulated to reduce the risk of introducing these pathogens.

Further, this analysis identified another technical issue requiring detailed consideration before a
judgement could be made regarding the disaske posed by importations of the product. The
specific issue of concern is the risk of introducing exotic strains of infectious bursal disease
(IBD) virus.

It was determined that a quantitative risk analysis was necessary to evaluate the risk of
introducing exotic strains of IBD virus into backyard flocks in uncooked broiler chicken meat
products. The analysis concluded that the risk of introducing IBD virus into backyard poultry
would be high. In fact, the probability of IBD introduction approachiéad few as 1% of the
chickens consumed annually in New Zealand were to be imported. The analysis also concluded
that conventional cooking times and temperatures could not be relied upon to inactivate IBD
virus in chicken meat products. Thereforeis tecommended that the importation of chicken
meat products should be permitted only from flocks demonstrated to be free from IBD. However,
it is recognised that new information or technologies may become available which will warrant
re-evaluation of thigzonclusion.

In addition to the measures against salmonellae, Newcastle disease and IBD, the risk analysis
recommended specific safeguards against the introduction of avian bronchitis virus, the agent of
big liver and spleen disease, avian influenza amthm other paramyxoviruses.

MAF Chicken meat risk analysis pagel



Bernard Matthews Food Ltd Turkey Meat Preparations from the United Kingdom

Turkeys are susceptible to most of the diseases affecting chickens and, therefore, these diseases
have not been rexamined in detail for turkeyeat. The same importation recommendations

apply for most diseases affecting both species. However, there are some diseases which affect
turkeys exclusively and detailed consideration was given to these.

As for chicken meat, IBD virus was identifiedthe main hazard of concern in BMFL turkey

meat preparations. The analysis determined that IBD serotype 1 poses a negligible risk in these
specific turkey meat preparations. This is in contrast to the proposal to import chicken meat
products. Serotype IaBneverbeen found in turkeys in the United Kingdom, and BMFL turkeys
have been monitored specifically for this infection.

The analysis further concluded that there is a small risk only that IBD serotype 2 might be
introduced through importation of BMRurkey meat preparations. Furthermore, it is considered
highly improbable that IBD serotype 2 would result in disease in any avian species in New
Zealand even if it were introduced. The consequence of the introduction of IBD serotype 2 into
this country s considered to be limited to possible interference with serological testing for IBD1
in chickens, which could impose additional costs on the poultry industry should the introduction
of new testing procedures be necessary.

The overall recommendation ofshisk analysis is that BMFL turkey meat preparations from the
United Kingdom should be permitted entry to New Zealand provided that they comply with
specific safeguards against various salmonellae, avian influenza, Newcastle disease and certain
other paamyxoviruses, and turkey viral hepatitis.

MAF Chicken meat risk analysis page2



PART ONE: RISK ANALYSIS FOR THE IMPORTATION OF CHICKEN MEAT {tc\I1
"PART ONE: RISK ANALYSIS FOR THE IMPORTATION OF
CHICKEN MEAT } AND CHICKEN MEAT PRODUCTS

1. INTRODUCTION{tc\l1 "1. INTRODUCTION}
1.1 Bad&ground{tc\l2 "1.1 Background

In recent years, there has been considerable interest in importing chicken meat products into New
Zealand. Until now, the only poultry meat products that have been permitted entry are those that
have been subjected tgecified heat treatment. This policy has been maintained to ensure that
New Zealand continues to be free from several serious avian pathogens considered to have the
potential for introduction in chicken meat products.

Requests for access to the NewlZed market for uncooked chicken meat have been received
from prospective importers, foreign exporters and government trade officials representing other
countries. On the other hand, the Poultry Industry Association of New Zealand has raised their
concernthat the current time/temperature parameters specified for the importation of cooked
chicken meat products may be inadequate to inactivate exotic avian viruses, particularly
infectious bursal disease virus.

For these reasons the New Zealand Ministry ai@dture and Forestry (MAF) has carried out
an analysis of the risks of introducing exotic avian pathogens through the importation of chicken
meat.

For an exotic pathogen to be introduced through imports of chicken meat and to establish in local
poultry flocks, every oneof the following criteria must be met:

- The disease must be present in the country of origin.
- The disease must be present in the flock of origin. The particular birds slaughtered for
meat production must have been harbouring aweactfection at the time of slaughter,

or their carcasses must have become contaminated subsequent to slaughter.

- The disease agent must remain present and viable in those parts of the bird that are
traded.

- The disease agent in the tissues tradedt memmain viable despite pH changes,
freeze/thaw cycles, storage and cooking processes.

- The pathogen must be present in tissues at a titre sufficient to cause infection by the oral
route.

- Tissues containing the disease agent at an infectious dosdé@&coste accessible to
susceptible host animals in New Zealand.

MAF Chicken meat risk analysis page3



- Infection must establish in the host ingesting the tissues andfdotion must spread
beyond the index case.

1.2 Commodities considered in the risk analy§igc\I2 "1.2 Commoditiexonsidered in the
risk analysis}

This risk analysis examines the disease risks posed by imported meat and meat products derived
from chickens Gallus gallug that have passed anteortem and postortem inspection in
slaughter and processing plants wioplerate effective Good Management Practice (GMP) and
Hazard Analysis and Critical Control Point (HACCP) programmes.

This risk analysis considers only broiler chickens which are slaughtered7av&eks of age;
culledfor-age layer or breeder birds aret considered.

The commodities covered in this risk analysis are :

whole chicken carcasses; uncooked, unskinned, eviscerated, not containing giblets;
bonein chicken meat products such as wings or legs;

boneless chicken meat products such as breasisgbat thighs;

cooked whole chicken carcasses or cooked chicken meat;

reconstituted chicken meat products comprised of chicken meat and skin.

1.3 Risk analysis methodolodgyc\I2 "1.3 Risk analysis methodology
This risk analysis consists of thelmving steps:

1. Hazard identification process of identifying the diseases which might
conceivably be introduced in the commodity in question.

2. Risk assessment: process by which identified diseases of concern are
evaluated in terms of the likelihdahat they might be
introduced in the particular commodity under
consideration and the consequences of such introduction.

3. Risk management the formulation of safeguards which are considered
appropriate to minimise or eliminate risks, where
necessary.

1.4 Proposed safeguards

Where it has been concluded that flock of origin freedom is a necessary safeguard for a particular
disease, the specific details of testing, monitoring and certification are not prescribed, as there are
often many possible wayhat this might be achieved. Specific details would be formulated

according to the detailed proposals being considered at the time a particular trade is negotiated.
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2. HAZARD IDENTIFICATION {tc\l1"2. HAZARD IDENTIFICATION }: DISEASES
OF CONCERN FOR THE COMMODITY

2.1 Diseases reported to affect avian spedis\l2 "2.1 Diseases reported to affect avian
specie$

A risk analysis for the importation of ratites and ratite prodidtentified a list of avian
diseases exotic to New Zealand which eveonsidered to be of regulatory concern. It is not
considered necessary to repeat that work, and so the list of avian diseases determined to be of
concern in the ratite risk analysis has been used as a starting point for this analysis examining
chicken neat (see Table 2.1).

Before embarking on this analysis, the Department of Conservation, the Ministry of Health and
the Poultry Industry Association of New Zealand were asked to provide MAF with a list of
chicken diseases that they considered should hediet. As a result, several agents and disease
syndromes that were not covered by the ratite risk analysis are included in this analysis;
Salmonelle&Enteritidis phage type &almonellal'yphimurium definitive phage type 104, avian
polyomavirus and aviamiestinal spirochaetosis. These agents and disease syndromes are shown
in Table 2.5.

Al 't hough MAFO6s primary concern i s ani mal hea
section 22 of the Biosecurity Act 1993 to consider human health issues wbessiag

importation proposals. However, it must be emphasised that this risk analysis does not represent

the views or recommendations of the Ministry of Health, which is currently responsible for
setting public health standards for imported food.

2.2 Diseases reported to infect chickektc \I2 "2.2 Diseases reported to infect chickeps

The diseases listed in Table 2.1 were evaluated in order to determine which diseases would be
taken into further consideration. All of the disease agents were assess®@dether or not they
had been reported to infect chickens. This resulted in:

- a list of avian diseases which have not been reported to infect chickens and which would
NOT be subjected to further consideration. This list is presented in Table 2.2.

- a list of avian diseases which have been reported to infect chickens and which would be
subject to further consideration. This list is presented in Table 2.3.

2.3 Chicken diseases of concern with the potential for transmission in chicken méat|2
"2.3 Chicken diseases of concern with the potential for transmission in chicken mgat

The diseases listed in Table 2.3 were evaluated in order to determine which diseases would be
taken into further consideration. The agents thought to be capableviwbsur or on chicken

meat, as well as those agents excreted in the faeces were considered to have the potential for
transmission in the commodity; these agents are listed in Table 2.4.
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A number of disease agents were not considered to be capablesafiision in chicken meat
for various reasons, including:

- the disease is transmitted only by arthropods: aegyptian&losis
leucocytozoonost¥, Plasmodiuninfectior!®, Trypanosomanfectiorf®, Alfuy
virus¥, equine encephalomyelitis (Eastern ankstern§’), Murray Valley
encephaliti€.

- the disease agent is an external parasite: Argasiétidkedid ticks®

- the pathogen is not found in any part of the edible carcass: verminous
encephaliti¥), vesicular stomatitis)

- the agents noncontagious: zygomycosid.

- the agent is fragile and dies quickly outside the living animal host: infectious
coryza®,  Mycoplasma  iowd®,  lymphoproliferative  disea&®
myelocytomatosi®, reticuloendotheliost8, rabies?”

This assessmeénesulted in a list of diseases of concern that are thought to have the potential to
be transmitted in chicken meat (Table 2.4).

The diseases in Table 2.5 were also considered in the risk analysis at the request of other
organisations or added during tieehnical review process.

The diseases listed in Tables 2.4 and 2.5 were subjected to a qualitative risk assessment to
determine the need for, and type of, safeguards. In some cases quantitative analysis was also
carried out.

References

Q) SabirovicM, Pharo H J, Murray N J, Christensen B A, MacDiarmid S C (1997) Risk Analysis for the Importation of
Live Ratites (Ostriches, Emus, Rheas) and Their Products (Hatching Eggs, Uncooked Meat) into New Zealand.
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Table 2.1: Avian diseses exotic to New Zealand and of regulatory concern.

Bacteria

Fungi, Parasites,
Protozoa, Other

Viruses

Viruses continued

Aegyptianellosis

Zygomycosis

Alfuy virus

Japanese encephalitis

Anthrax

Argasid ticks

Amazon tracheitis

Lymphoproliferdive disease

Avian chlamydiosis Balantidiasis Astrovirus infection of turkeys | Macaw wasting disease

(exotic strains) (Proventricular dilatation)

Avian spirochaetosis Filariae Astrovirus infection of ducks Marekos di seas ¢
Infectious coryza Haenoproteusinfection Avian adenovirus type Il Murray Valley encephalitis
Intracellular infection in ducks | Hexamitiasis Avian infectious bronchitis Myelocytomatosis

Mycoplasma iowaenfection Ixodid ticks Avian rhinotracheitis Newcastle disease

Ornithobacterium
rhinotrachealeinfection

Leucocytozoonosis

Beak and feather disease

Pachecobs dise

Q fever

Libyostrongylusnfection

Big liver and spleen disease

Papillomas in finches

Salmonella arizonae

Ostrich tapeworm

Borna disease

Paamyxovirus 2 infection

Salmonella gallinarum

Plasmodiuminfection

Bunyavirus infection

Paramyxovirus 3 infection

Salmonella pullorum

Sarcosporidiosis
(exotic species)

Cholangiehepatitis virus

Paramyxovirus 5 infection

Tularaemia

Trypanosora infection

Coronaviral enteritis of turkeys

Paramyxovirus 7 infection

Turkey coryza

Verminous encephalitis

CrimeanCongo haemorrhagic
fever

Paramyxovirus 8 infection

Ostrich fading syndrome

Derzsyds disea

Paramyxovirus 9 infection

Encephalopathy

Duck hepatitis

Quiail bronchitis virus infection

Duck hepatitis B virus infection

Rabies

Duck virus enteritis

Reticuloendotheliosis

Equine encephalomyelitis

Rift Valley fever

Haemorrhagic nephritis and
entertis of geese

Ross River virus infection

Heron hepatitis B virus

Turkey meningoencephalitis

Herpesvirus infection of pigeon
and wild birds

Turkey viral hepatitis

Highlands J virus infection

Vesicular stomatitis

Highly pathogeni@vian
influenza

Wesselsbron disease

Infectious bursal disease

MAF Chicken meat risk analysis
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Table 2.2: Avian diseases of concern that have not been reported in chickens.

Bacteria

Fungi, Parasites,
Protozoa, Other

Viruses

Viruses continued

Anthrax Balantidiasis Amazon tracheitis Quiail bronchitis virus infection

Intracellular infection in ducks | Filariae Astrovirus infection of turkeys Rift Valley fever
Haemoproteuinfection Astrovirus infection of ducks Ross River virus infection
Hexamitiasis Beak and feather disease Turkey meningoencephalitis

Libyostrongylusnfection

Borna disease

Turkey viral hepatitis

Ostrich tapeworm

Bunyavirus infection

Wesselsbron disease

Ostrich fading syndrome

Cholangiehepatitis virus

Encephadpathy

Coronaviral enteritis of turkeys

CrimeanCongo haemorrhagic
fever

Derzsydés disea

Duck hepatitis

Duck hepatitis B virus infection

Duck virus enteritis

Haemorrhagic nephritis and
enteritis ofgeese

Heron hepatitis B virus

Herpesvirus infection of pigeon
and wild birds

Highlands J virus infection

Japanese encephalitis

Macaw wasting disease
(Proventricular dilatation)

Pachecods dise

Papllomas in finches

Paramyxovirus 5 infection

Paramyxovirus 7 infection

Paramyxovirus 8 infection

Paramyxovirus 9 infection

MAF Chicken meat risk analysis
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Table 2.3: Avian diseases of concern that have been reported in chickens.

Bacteria

Fungi, Parasites, Protozoa

Viruses

Aegyptianellosis

Zygomycosis

Alfuy virus infection

Avian chlamydiosis

Argasid ticks

Avian adenovirus type Il

Avian spirochaetosis

Ixodid ticks

Avian infectious bronchitis

Infectious coryza

Leucocytozoonosis

Avian rhinotracheitis

Mycoplasma iowaefection

Plasmodiuminfection

Big liver and spleen disease

Ornithobacterium rhinotrachealimfection

Sarcosporidiosis

Equine encephalomyelitis (Eastern and
Western)

Q fever

Trypanosomanfection

Highly pattogenic avian influenza

Salmonella arizonae

Verminous encephalitis

Infectious bursal disease (exotic strains)

Salmonella gallinarum

Lymphoproliferative disease

Salmonella pullorum

Marekédés disease

Tularaemia

Murray Valley encephalitis uiis infection

Turkey coryza

Myelocytomatosis

Newcastle disease

Paramyxovirus 2 infection

Paramyxovirus 3 infection

Rabies

Reticuloendotheliosis

Vesicular stomatitis

MAF Chicken meat risk analysis
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Table 2.4: Agents that may have the pential for transmission in chicken meat

Bacteria Protozoa Viruses
Avian chlamydiosis Sarcosporidiosis Avian adenovirus type |l
Avian spirochaetosis Avian infectious bronchitis

(exotic strains)

Ornithobacterium rhinotracheale Avian rhinotracheitis

infection

Q fever Big liver and spleen disease
Salmonella arizonae Highly pathogenic avian influenz
Salmonella gallinarum Infectious bursal disease

(exotic strains)

Salmonella pullorum Marekds di seasHdg
Tularaemia Newcastle disease
Turkey coryza Paramyxovirus 2 infection

Paramyxovirus 3 infection

Table 2.5: Agents and syndromes included in the chicken meat risk analysis at the request
of other organisations

Agent or syndrome Request by
Avian polyomairus Department of Conservation
SalmonellaEnteritidis PT 4 Ministry of Health

Salmonellaryphimurium DT 104 | Ministry of Health

Intestinal spirochaetosis Poultry Industry Association

MAF Chicken meat risk analysis pagel0



3.  QUALITATIVE RISK ASSESSMENT {tc 1 "3. QUALITATIVE RI SK
ASSESSMENT}

3.1. BACTERIAL INFECTIONS{tc\l2"3.1. BACTERIAL INFECTIONS}
3.1.1 AVIAN CHLAMYDIOSIS {tc\I3"3.1.1 AVIAN CHLAMYDIOSIS }
3.1.1.1Aetiology

Chlamydia psittacis a rickettsia in the family Chlamydiaceae. Chlamydiae are intracellular
paragtes and have evolved a specialised form adapted for extracellular sérivl.

Zoonotic strains o€. psittaciare also responsible for ornithosis in bifdsAvian chlamydial
isolates causing disease in birds and humans are antigenicallyathtelamammalian isolatés.
Mammalian strains are not thought to cause infections in $irds.

3.1.1.2The disease

In general, chlamydiae are ubiquitous and rarely kill their hosts. Persistent, clinically inapparent
infection is a feature of chlamydis > ® Avian chlamydiosis is a contagious systemic disease
most likely to be fatal in younger birds. Infection in older birds can be subclinical unless birds
are stressed. The incubation period varies considerably from 3 days to 166"days.

Strains of both high and low virulence exist and both spread rapidly through a flock. Studies
show that more than 90% of birds may develop antibodies to infection by the time clinical signs
are seerf)

Chlamydiosis is seen most frequently in psittacimégibut has also been reported in domestic
poultry, particularly turkeys and ducs? Chickens are rarely affected, and most infections are
inapparent and transieft® 10 1V

3.1.1.3Physical and chemical stability

Chlamydiae in tissue homogeas are inactivated by a heat treatment of 5 minute®@at Sehe
organisms may be preserved200C or below, although freezing and subsequent thawing causes
a loss of infectivity® ” The pH range in which chlamydiae can survive is pt8,#) which is
outside the normal pH range of chicken meat (the ultimate pH of breast muscle is 5.%tb 5.9).

3.1.1.4Epidemiology

C. psittacihas been demonstrated in over 130 species of birds, including turkeys, ducks, pigeons,
geese, pheasants and chickér$.Wild birds act as reservoirs of chlamydi&e.

The usual site of infection is the intestinal tfdctnfection occurs via the respiratory route from
airborne faeces or respiratory exudates. Birds are the principal vectors, either ingpparentl
infected carriers or secondarily infected species that serve to amplify spread during migration or
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feeding. Egg transmission to chicks occurs rarely from contamination of the shell with infective
respiratory exudates or faed¢g$: "+ 19

Pet birds an also act as reservoirs@fpsittaci Diseased and subclinically infected birds shed
chlamydiae intermittently, and are therefore a potential threat to human and animdPhkalth.
the United States, 70% of reported human cases resulted from expmsaged birds?

Humans are not thought to be susceptible to infection caused by ingestion of chlamydiae.
Psittacine birds are the main source of infection, but outbreaks have occurred where the sources
were other birds including live commercialyitry & ©

3.1.1.50ccurrence

Avian chlamydiosis occurs wordide & ' The disease is present in wild birds in New Zealand,
although infection has not been found in native psitta¢hé&®. There are no reports @.
psittaciaffecting poultryin this country.

3.1.1.6Effect of introduction

Avian chlamydiosis can cause economic losses to poultry producers through carcass
condemnation at slaughter, reduced egg production and costs associated witlfcdntrol.

Avian chlamydiosis presents @sificant public health risk. Strains from psittacines are most
likely to cause disease in humans, although infected live turkeys, ducks and pigeons can also
transmit disease. Chickens are of little importance as public health h&z¥¥ds.

3.1.1.7Risk of introduction in chicken meat

Chlamydiae may be found in blood within 3 days po#&tction. Infection may persist in the
kidneys and liver for up to 2 montfs.

As chlamydiae may be excreted in the faeces, there is a possibility of contamofatarcass

skin by infectious faeces. However, as they are intracellular parasites, unlike bacteria of public
health concern, chlamydiae will not multiply on the carcass surface. Chlamydiae in blood may be
distributed to edible parts of the carcas@wiver, the organisms do not survive in the normal

pH range of poultry muscle.

Kidney, respiratory and liver tissues are most likely to harbour chlamydiae, particularly as the
organisms can persist in defpzen tissues. While respiratory tissue isddygemoved from
carcasse$/ and livers are only present in carcasses as giblets, which are specifically excluded in
this risk analysis, kidneys are left in carcasses after processing.

As the disease does not spread by the oral route, infection wotuddtablish even if infected
raw tissues were consumed by a susceptible host. Therefore the risk of introducing exotic strains
of chlamydiae in imported chicken meat products is considered to be negligible.

3.1.1.8Recommendations for risk management
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No specific safeguards are required.
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3.1.2 BORRELIOSIS{tc\I3 "3.1.2 BORRELIOSIS}
3.1.2.1Aetiology

Borrelia anserinais an anaerobic bacteriutn? Borreliaeare parasites of argasid ticks and
lice.®

3.1.2.2The disease

Borreliosis is a tickoorne disease of birds. It is an acute, septicaemic disease with obvious
clinical signs. Chicks less than 3 weeks of age are most susceptible while older bisdsalye u
more resistant. Chicks infected alldy-old experience a prolonged spirochaetaemia lastihg 2
weeks compared with-8 days in older bird$: * 49 The incubation period is-B82 days.
Morbidity and mortality are highly variabf&.

In a 10 yearetrospective study carried out in Nigeria, all recorded cases of borelliosis occurred
in backyard chicken flocks. There were no cases in commercial fléelgas persicusicks
were found on all chickens in the affected flocks and in the chicker$®us

3.1.2.3Physical and chemical stability

Borrelia anserinds not resistant outside the h&8stThe organism can survive in carcasses for
up to 31 days at@ and for 34 weeks in serum ab€.? It may survive for 1 year in chicken
blood storecat-200C.©

3.1.2.4Epidemiology

Chickens, turkeys, pheasants, ducks, geese, grouse, parrots and canaries may be infected, but
pigeons, guinea fowl and mammals are resistant to infeétiof.

Borelliosis can be transmitted by any means wheredbkexcreta or tissues from an infected live

or recently dead bird comes into contact with a susceptible bird. Infection can be established by
oral, ocular and nasal routes and virulent strains can penetrate unbroken skin. Cannibalism,
ingestion of blooar droppings, either directly or indirectly via contaminated feed and water, or
use of syringes and needles for multiple birds are all means by which the disease can be
transmitted? The incidence of carrier birds appears to be relatively low oexatent % 10

The disease is transmissible indirectly via blsodking arthropods, particularly the fowl tick,
Argas persicusArgusticks act as the principal reservoirifanserina Ticks become infective

6-7 days after biting a host and canbdwur infection for up to 488 days. As the organism cannot
survive for long periods in either the bird or the environment, it relies on the tick for its continued
existence?

While other vectors, such as mosquitoes and fowl mites, may play a rotartitesm disease
transmission, they are unimportant in maintaining infecfign® ©

3.1.2.50ccurrence
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Borelliosis occurs worldwide, most frequently in tropical and subtropical countries and in
extensive husbandry systefh$§.* Occurrence itemperate areas or intensively managed flocks
is uncommor? NeitherB. anserinanor the fowl tickA. persicusare found in New Zealand.

3.1.2.6Effect of introduction
Borelliosis causes significant economic losses in areas where it is efflemic.
3.1.2.7Risk of introduction in chicken meat

Borreliae are present in blood only during the acute stages of infécflamd disappear within
9 days posinfection. Spirochaetes may also be found in liver, kidney and sfié@n.

The organisms nyasurvive in frozen tissues derived from infected birds. As the disease can be
transmitted orally, there is a possibility that uncooked scraps from infected chicken carcasses
could transmit spirochaetosis to backyard chickens. However, the organiiemisoreArgus

species ticks as reservoir hosts. These ticks are not present in New Zealand. Even if infection
were introduced, it is unlikely that spirochaetosis would establish in either wild or domestic avian
populations.

Because borelliosis is a das® of extensively raised chickehhere is little likelihood that meat
produced from commercial intensively managed flocks would present a risk. It is also a disease
of very young birds so it is unlikely that slaughégre chickens would be infectedtiviB.
anserina

The risk of introduction of borelliosis in imported chicken meat products is considered to be
negligible.

3.1.2.8Recommendations for risk management

No specific safeguards are required.
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3.1.3 AVIAN INTESTINAL SPIROCHAETOSIS {tc\I3 "3.1.3AVIAN INTESTINAL
SPIROCHAETOSIS}

Note : this disease was®rmsidered in this risk analysis at the request of the Poultry Industry
Association of New Zealand.

3.1.3.1Aetiology

An unnamed intestinal spirochaete of chickens has been shown to be mildly pathogenic for young
chicks and adult hens. It is related3epulina (Treponema) hyodysenteriaeswine™

3.1.3.2The disease

Avian intestinal spirochaetosis (AIS) is a subacute to chronisepticaemic disease of broiler
breeder and layer flocks, characterised by spirochaetes in the caecum and/or rdctarialada
clinical illness, morbidity and mortalify) There can be chronic diarrhoea, with wet greasy
droppings, reduction in egg production and quétity.

3.1.3.3Physical and chemical stability

Arelated specie§erpulina hyodysenteriasurvivesn faeces for 2 months, especially in waste
pits @

3.1.3.4Epidemiology

AIS is more likely to be associated with free range chickens than battery management although it
is seen in caged hefs.A survey of 52 broiler, broiler breeder or layer floégkQueensland,

New South Wales, Tasmania, Victoria and South Australia showed 55% of broiler breeder and
layer flocks were infected. As with previous findings in Western Australia and Europe, no broiler
(meat) flocks were infected. Half the isolates tésd belonged to two species of intestinal
spirochaetes which are known to be pathogens of po@tiptermedia and S. pilosicpf?)

3.1.3.50ccurrence

AIS has been identified in Europe, North America, and Austfalgince 1986, AIS has been
repored in commercial laying chickens in the Netherlands, England, and the USA. The disease is
routinely diagnosed in Europe; a survey showed that 27% of chicken flocks with intestinal
disorders were positive for intestinal spirochaetes, while only 4% of fl@itksut enteric signs

were positivé? Sporadic cases of AIS also have been identified in domestic turkeys, broilers,
and broiler breeders in recent ye@ts.

In a survey of zoo animals in the USA, the highest infection rates were found in rheasn82%) a
birds of the Anseriformes [ducks, geese swans] (48%).

S. pilosicolihas been isolated in pig faeces submitted to Animal Health laboratories in New
Zealand. S. intermedidhas not been identified in New Zealand, but it has only been relatively
recenly recognised as a new species and surveys have not been carfied out.
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3.1.3.6Effect of introduction

The introduction ofS. intermedianto New Zealand poultry flocks, assuming it is not already
present, could result in disease. There could be atredun egg production by 10%, higher

food conversion, and in young birds there could be retarded growth and stunting and delayed
onset of lay?

3.1.3.7Risk of introduction in chicken meat

The organs harbouring the pathogen (that is, the intestimesyemoved at slaughter.
Furthermore, AIS is rarely seen in flocks which do not have intestinal disorders, and has only
been seen sporadically in broiler flocks.

It is concluded that the risk of introduction of the AIS agent in imported chicken meatigrisdu
negligible.

3.1.3.8Recommendations for risk management

No specific safeguards are required.
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3.1.4 ORNITHOBACTERIUM RHINOTRACHEALE({tc \I3 "3.1.4
ORNITHOBACTERIUM RHINOTRACHEALE}

3.1.4.1Aetiology
Gramnegative bacteriunQrnithobacterium rhinotracheal®
3.1.4.2The disease

O. rhinotrachealeis associated with respiratory disease, decreased growth, and mortality in
chickens and turkey$.? Although 34 week old chickens cdre infected, infections are most
common in broiler breeders between 24 and 52 weeks of age, especially during peak egg
production®

In turkeys, infections have been seen-wektkold birds, but most severe lesions are in birds
older than 14 weeksnd in breeders. Clinical disease has been reportedwekold turkeys
in Germany and 4%veekold turkeys in the USA

Lesions are most common in the respiratory tract and include pneumonia, pleuritis and
airsacculitis® 2

3.1.4.3Epidemiology

O. rhinotrachealanfections occur naturally in chickens and turkeys. There are also reports of
the organism being found in other bird species including rooks, chukkar, pheasants, pigeons and
a partridge. There is no known public health significdfice.

Infection byO. rhinotrachealecan only be spread by the respiratory route. The trachea, lungs
and air sacs are the best tissues from which to isolate the organism.

3.1.4.40ccurrence

O. rhinotrachealéhas been isolated from birds in Europe, Isi@elth Africa and the USA, and
it is considered that it is probably distributed worldwf@eélhe organism has not been reported
in New Zealand.

3.1.4.5Effect of introduction

Disease in chickens and turkeys due to infection @itthinotracheales anemerging problem

in countries where it has been diagnosed. Economic losses can be considerable when breeder
flocks are infected. A mortality rate 0f12% may occur in affected chicken and turkey flocks.
Further losses may occur because of condemmafibroiler carcasses during processfg.
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3.1.4.6Risk of introduction in chicken meat
The disease mainly affects older birds, especially breeders.

Clinically healthy broilers which pass antnd postmortem examination are unlikely to be
cartying the organism in their carcass tissues. Moreover, respiratory tissues are largely removed
from chicken carcasses at slaugliter.

O. rhinotrachealanfection has been shown to spread only by the respiratory route.

The risk presented by the importat of chicken meat products into New Zealand is considered
to be negligible.

3.1.4.7Recommendations for risk management

No specific safeguards are required.
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3.1.5 QFEVER{tc\I3"3.1.5 Q FEVER}
3.1.5.1Aetiology

A rickettsial infection caused yoxiella burnetii?
3.1.5.2The diseag

Infection in animals is usually inapparéftHumans and guinea pigs are the only species which
have been shown to develop illness following infection Wittburnetii® 2 3

Import restrictions are currently imposed on ruminants, ruminant senteruminant embryos
imported into New Zealand from countries where Q fever is endemic. The most compelling
reason to maintain Q fever safeguards is to protect public health in New Zealand. Q fever is a
major zoonosis, but presents a minimal threatamektic animal production. The threat to
wildlife is unknown. Chickens are susceptible to infectfon.

3.1.5.3Physical and chemical stability

The organism is very resistant to desiccation and to physical and chemical inacvafidh.
Heat teatments for the destruction of the organism in liquids are062@ 30 minutes, 65C
for 15 minutes, 710C for 15 seconds, P& for 8 seconds and 100 for 7 second$: ”
Coxiellawill resist a temperature of 6 for 1 hour®

3.1.5.4Epidemiology

C. burnetiican infect many species, including ticks, rabhiézr, mice, pigeons, sparrows, cattle,
sheep, goats, horses, pigs, dogs, cats, poultry and hiintah®),

The agent is maintained in a wilife reservoir primarily involving rodents and birds. Infection

is transmitted to domestic animals by ti¢k§ 1% 1V Tick-independent cycles of infection can
develop in ruminant livestock. However, the virulence of the organism appears to diminish in
infection cycles where ticks are not involV&d. Further sources of infection are tick faeces,
contaninated feed, water and litt€r1?

Cattle, sheep and goats are the chief sources of infection for hifntatfs!? Humans are
usually infected by inhalation of the organism. Ingestion is a poor route for infection with this
organism® However humans may be infected by the ingestion of infected fhilk.

Chickens excrete the organisms in their faeces from the seventh to the 40th iafeptich ©

It is thought that birds are not directly involved in the transmission of disease to H&imans.
Carnivorous birds probably acquire the infection from infected prey. Granivorous and
insectivorous birds feed and roost in close proximity to cattle and probably become infected via
the aerosol rout®

3.1.5.50ccurrence
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Q fever occurs in virtally all countrie$) although New Zealand is fré@.
3.1.5.6Effect of introduction

Should Q fever establish in New Zealand, its effects on livestock would probably be minimal.
Some clinical signs, such as abortions and infertility, would be expeciddrge naive animal
population® ?

Q fever is a zoonosis and occurs particularly among slaughterhouse workers. People working
with livestock are also at risk.” *® Clinical disease in humans is relatively infrequent and
infection is often symptomatic. Clinical cases of Q fever seem to occur under unusual
circumstances linked with exposure to large infectious dé8es.

3.1.5.7Risk of introduction in chicken meat

During the bacteraemic phase of the dise@seurnetiiis carried to albrgan systems. While
slaughterhouse workers are at risk from Q fever, their exposure is usually via aerosols, not meat
per se Even so, infection may occur through skin abrasions while handling infected organs.
Humans may occasionally become infected dating infected foodtuffs, but this is
uncommorf® 7+ 12:13)

Ingestion is a poor route for transmission of Q fé¥dt.is only milk that has been recognised as
acting as a vehicle for oral infectiéh.

The risk thatC. burnetiicould be introdoed to New Zealand in chicken meat products is
considered to be negligible.

3.1.5.8Recommendations for risk management

No specific safeguards are required.
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3.1.6 AVIAN SALMONELLOSIS {tc\I3"3.1.6 AVIAN SALMONELLOSIS }
3.1.6.1Aetiology
Modern nomenclatufe? classifies the gent®almonellanto orly two speciesS. entericand

S. bongori Salmonella entericg divided into six subspecies, some of which correspond to
previous subgenera. These subspecies are:

Subspecies | = subspeciesnterica
Subspecies Il = subspeciesalamae
Subspecies llla = subspeciearizonae
Subspecies llib = subspeciediarizonae
Subspecies IV = subspecieboutenae
Subspecies VI = subspeciemdica

Strains of salmonellae are classified into serovars. The serovars most commonly causing
infections in humans and foodienals belong to subspecies 1. The other serovars are common
in reptiles, although some serovars of subspeciesnaeare associated with disease in poultry

and sheep. According to this latest nomenclaBaienonella typhimuriums now known as
Salmorrella entericasubspeciesntericaserovar Typhimurium. For the sake of brevity the older
nomenclature will be used in this chapter.

In veterinary literature a distinction is usually made between infections caused by the two non
motile host adapted seragaof Salmonella pullorum(pullorum disease) an&almonella
gallinarum (fowl typhoid), the arizonae group of salmonellae (arizonosis) and the remainder
(paratyphoid infection}: ® Following this convention this chapter is divided into three main
sectims covering

1. The two noamotile serotypes, which are generally khggecific for poultry.

(1 Salmonella pullorumvhich causes pullorum disease, an acute systemic
disease of chicks and poults.

(i) Salmonella gallinarunwhich causes fowl typhoid, acute or chronic
septicemic disease that most often affects growing or mature chickens and
turkeys®

2. The motile Salmonella serotypes collectively referred to as paratyphoid
salmonellag®

Although there are over 2,300 serotypes, only about 10%hese have been
isolated from poultry. Moreover, an even smaller subset of serotypes account for
the vast majority of poultrySalmonellaisolates. Several serotypes are
consistently found at a high incidence. For example in the \$S#phimurium,
S.enteritidis, S. heidelberg, S. hadar, S. agona, S.reading, S. sagplsil
senftenbergre regularly isolated from chickefis In New Zealand®. agona, S.
infantis and S. typhimuriunroutinely account for over 96% of isolates from
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broilers. Salmonella enteritidihas not been isolated from poultry in this
country® 5 6)

This diverse group of serotypes is principally of concern as a cause of foodborne
disease in humans. Although infections are common in poultry they seldom
cause acute siEmic disease except in highly susceptible young birds subjected to
stressful condition$) The two most important paratyphoid salmonellae in cases
of human infections ar8. enteritidisandS. typhimuriun?”

The focus of this risk analysis will be timese latter two serotypes because any
conclusions and recommendations reached will apply equally to other paratyphoid
salmonellae identified as potential hazards.

3. The motile salmonellae 08. entericasubspeciesntericaserovar Arizon& 2,
previously referred to as subgertsglmonella arizonaeThese cause arizonosis
and have been of particular economic significance in turfkeys.

Section I: Salmonella pullorumand Salmonella gallinarun{tc\l4 "Salmonella pullorum
and Salmonella gallinarunj

:3.1.6.2 The disease

These normotile salmonellae are highly hestlapted and primarily affect chickens and turkeys.
Whilst other birds such as quail, pheasants, ducks, peacocks and guinea fowl are susceptible,
significant clinical signs are seldom sda these speciéS.

Occasional infections witB. pullorumhave been seen in humans following massive exposure
through ingesting contaminated foods. Recovery is rapid without treatnSahtnonella
gallinarum is rarely isolated from humans and lil&e pullorum is of little public health
significance®®)

I: 3.1.6.3 Physical and chemical stability

In general, the resistance of these organisms is about the same as that of other members of the
paratyphoid group. They may survive for several ywesigavourable environment, but they are

less resistant to heat and adverse environmental factors than other paratyphoid salmonellae.
Salmonella gallinarunias been shown to retain viability for up to 43 days when subjected to
daily freezing and thawin@ Further information on physical and chemical stability for
salmonellae in general is provided in section II: 3.1.6.3 under paratyphoid salmonellae.

I: 3.1.6.4 Epidemiology

Morbidity and mortality are highly variable in chickens and turkeys anchéwenced by age,

strain susceptibility, nutrition, flock management and characteristics of exposure. Mortality from
pullorum disease may vary from 0% to 100%, with the greatest losses occur during the second
week after hatching, followed by a rapid lilee between the third and fourth week. Mortality
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due to fowl typhoid has been recorded as ranging from 10% to 93%. Morbidity is normally
higher than mortalit{?)

Birds of any age may be infected with either organism but fail to show grossly dideerna
lesions. Acute pullorum disease and fowl typhoid are characterised by systemic infections and
the causative organisms can be isolated from most body tissues including tendon sheaths and
joints such as the hock or wing. In chronically affected kindse organisms may be isolated

from reproductive tissue, the peritoneum, various internal organs including the intestines,
synovial fluid and the interior of the eff.In older, chronically infected bird§. pullorumis

most frequently recovered fratime ovaries and only exceptionally from other organs and tissues,
including the alimentary tract. In contraSt,gallinarumis most frequently found in the liver

and faeces of carrier animal$.

The primary role of egg transmission for both of théisease has been recognised for many
years, with infection rates as high as 33% of all eggs laid by an infected hen being recorded.
Contact transmission from infected chicks or pullets can be important. Faeces from infected
birds, contaminated feedyater and litter can all be sources of infection. Various fomites have
been implicated and humans, wild birds, mammals and flies may be important mechanical
vectors®

Live vaccines have been developed for use ag8irgallinarunusing the 9R strainThis strain

can survive in vaccinated birds for many months and may be transmitted transovarially and
between birds. Vaccination may reduce flock losses but will not prevent infection with field
strainst?

Both pullorum disease and fowl typhoid cadsadicated by establishing breeding flocks that are

free of these diseases and hatching and rearing their progeny in suitable premises to prevent
direct and indirect contact with infected chickens and tufk&@hese eradication programs have
substantlly eliminatedS. pullorumfrom commercial poultry production in most of the world.
Salmonella gallinarunhas been virtually eliminated from most Western countries but remains a
problem in areas of Central and South America, Africa and the MiddI€’E@ere have also

been a few outbreaks in commercial poultry in Germany and Denmark in recerPyears.

I: 3.1.6.5 Occurrence

Salmonella gallinarunhas never been reported in New Zealand &ng@ullorumhas been
eradicated from commercial flocks, withe last case being reported in 1985. Ongoing
monitoring has confirmed that commercial flocks have remained'#t@dthough backyard
flocks were not directly involved in the eradication program, many are established from layers
retired from commercldlocks so that it is considered unlikely that they would be a soutse of
pullorum®? Both diseases still exist in backyard flocks in the USA and experience there has
indicated that the usual separation of commercial anecaonmercial poultry is effctive in
preventing transmission of S. pullorumor S. gallinarum between these populations.
Nevertheless, as infected backyard flocks pose some danger to commercial flocks, authorities
recommend ongoing testing of commercial flocks. The major ecorlossies from pullorum
disease in the last 20 years in the USA has been the cost of testing breedifd). flotke
National Poultry Improvement Plan in the USA details specific criteria for establishing and
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maintaining official United States pullorutyphoid free flocks and hatcheries. The plan is
voluntary and is administered by an official state ageneypawating with the USDAL?

l: 3.1.6.6 Effect of introduction

Since both of these salmonellaee highly adapted to chickens and turkeys, andcelini
symptoms and mortality are seldom seen in other avian sfi&ciess likely there would be

little, if any, impact on birds other than poultry in New Zealand. Indeed, there is no evidence
that wild birds were ever affected By pullorumduring the many years it was endemic in this
country. If either of these salmonellae were to be introduced and become established there could
be a significant short term impact until they were eradicated. The impact could include
potentially significant effects oproduction, increased mortality and control and eradication
costs.

[:3.1.6.7 Chicken meat as a vehicle

Even though potentially infected organs such as ovaries and liver are removed at slaughter, it is
likely that some affected birds would have infegtedts and tendon sheaths. In addition, faecal
contamination might be a problem. Consequently, itis possible that carcasses or portions might
be infected or contaminated. Breast muscle would be the cut least likely to be infected, but
contamination istill possible.

I: 3.1.6.8 Risk of introduction
Live birds or hatching eggs from endemically infected flocks would be the greatest risk of
introducing these diseases into New Zealand. However, itis likely that broilers from endemically
infected flockcould be harbouring infection. Raw or inadequately cooked chicken scraps fed to
backyard poultry could lead to infection becoming established. For this reason it is concluded that
sanitary measures are required that ensure imported chicken meat mfréeeBe salmonellae
I: 3.1.6.9 Recommendations for risk management
1. Country freedom or a free zone. Vaccination is not practised.
or
2. Flock of origin freedorm
A flock accreditation program involving both parent and broiler flocks, approved

by MAF New Zealand. Vaccination is not permitted.
or

If poultry from infected flocks @ likely to be slaughtered or processed in the same establishment then poultry destined for
export to New Zealand must be slaughtered and processed first of the day to effectively manage the risks associated with
cross contamination.
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3. Heat treatment by cooking to ensure a minimum internal temperaturk Gfig9
reached. Cooking in a microwave oven is not permitted.

Section II:  Paratyphoid salmonellagtc\I4 "Paratyphoid salmmellag
II: 3.1.6.2  The disease

This diverse group of serotypes is mainly of concern as a cause of foodborne disease i humans
and contaminated poultry products are major sources of infédti®aratyphoid salmonellae

are not host specific and a@aind nearly ubiquitously in domestic animals, wild animals and
humans? ® The two most important paratyphoid salmonellae in cases of human infect®n are
enteritidis which is mainly associated with poultry and eggs, &ntyphimuriumfound in a

broad range of foodstuffs including poultry and egys.

Although infections are very common in poultry they seldom cause acute systemic disease. They
are usually characterised by asymptomatic colonisation of the intestinal tract, sometimes
persistinguntil slaughter and leading ultimately to contamination of the finished cdfcass.
Concerns about the microbial safety of foods have led to the initiation of numerous testing
programs to detect paratyphoid salmonellae in poultry and poultry gsod@ontrol costs,

growth depression and mortality in young chickens and fluctuating consumer demand resulting
from food poisoning scares all contribute to significant losses experienced by poultry industries
in most developed countri€d) .

Salmonella yphimurium

Although there are many phage typesSftyphimuriumone in particular has attracted
considerable attention. Itis a multiple antibiotic resistant serotype, known as DT104, and has
emerged as a major public health issue of internationalecorover the last deca#e.5 17

DT104 has been associated with hospitalization rates twice that of other zoonotic foodborne
Salmonellanfections and casfatality rates that are ten times highett also appears to cause
higher morbidity and mmality rates among infected animals than other paratyphoid infe€ttons.

Salmonella enteritidis

The recent pattern of hum&almonellainfections internationally has been dominatedShy
enteritidis which is strongly associated with poultry, prpatly chickens!® Three phage types

have been reported most commonly. Phage types 8 and 13a have been the most common isolates
in the USA® and mostly associated with edéf8.Phage type 4 (PT4) is common in the UK and

much of Europe and has beepoged in Central and South Ameri¢a*® More recently it has

become a problem in the egg industry in the WSA.In the UK PT4 accounted for 48% of

poultry meat associated outbreaks and 90% of egg associated outbreaks between 1989 and
199119 The potential threat of PT4 to both human health and the poultry industry may be
greater than that of the other phage types. Although not a problem in the broiler industry in the
USA there are fears that it may spill over into broilers as it has in thendEEaropée®

Il: 3.1.6.3 Physical and chemical stability

MAF Chicken meat risk analysis page28



Salmonellae are relatively resistant to various environmental factors. They grow in liquid media
with water activities (@2 between 0.999 and 0.988, at temperatures betweeh®and 45 C

and in a pH range of 4 to 8. Under experimental conditions growth has been observed after
prolonged storage af £.?Y They can survive for considerable periods in frozen product, for
example atleast 20 days2t C in chicken meat and last 390 days on turkey skin stored at

20/ C.22 There is, however, a reduction in the number of viable cells. They are also able to
multiply in an environment with a low level of oxygen or none af4lll.

Salmonellae die slowly at aR &alue belov 0.93. However, the death rate decreases when a
becomes very low and, for this reason, they can survive over long periods in very dry food, dried
faeces and dust?

Salmonellae may survive for long periods in faeces and slurry, for example 140 dqygi
faeces and at least 180 days in sewage sldtigesurvey found 10% of cattle slurry samples
contained salmonellae, with survival periods ranging frorid tveek$?® Prolonged survival
in water and soil has also been descrif@d.

Processesuch as salting and smoking have a limited effect on the survival of salmonellae
Several months survival has been observed in brine containing more than 20% salt, especially in
commodities with a high protein or fat content. In smoked dry meat pragilctenellae may
survive for weeks and even months. The relatively high resistance to drying, salting, smoking
and freezing explains why these organisms survive in many kinds oftbod.

Salmonellae are relatively sensitive to beta and gamma irradidtiomany cases they are killed

by doses of irradiation of-2 kGy, depending on the type of food and its temperé&itire.
Salmonella panamenay be the dose limiting serotype as it has been found that 7.0 kGy was
necessary to destroy it on poultry caseg?? In an experiment studying the effects of heat and
ionising radiation it was found that treating mechanically deboned chicken meat with gamma
radiation (0.9 kGy at/0C) sensitise. typhimuriunto the effects of heat. This effect was not
altered by subsequently storing chicken/a€5or 6 weeks prior to cooking® Another study

found that bothS. typhimuriumand S. enteritidiswere protected against irradiatiovhen
deboned chicken was irradiated to an absorbed dose of 1.80 kGy at temperatures below
20/ C.?¥ In the USA ionizing radiation is an approved additive in fresh, uncooked, packaged
poultry products and mechanically separated poultry for the purpaselwding pathogenic
microorganisms. The existing recommendations for poultry are a minimum dose of 1.5 kGy and a
maximum of 3.0 kGy although there is a proposal to align this recommendation to that approved
for refrigerated and frozen red meat (i.e. 4.5 l@d 7.0 kGy respectivel{#f)

As with other bacteria, the thermal resistance of salmonellae is influenced by a number of factors
including the stage of growth and the fat and moisture content of the méglitiin.

The moisture content of various dia has an important influence on thermal resistance.wAs a
decreases thermal resistance increg8esgents such as salt and sugar may be used to raduce a
and have been reported to increase the thermal resistance of salni&hellae

Water activity (&) is a measure of the amount of water available to microorganisms in a given medium. Itis expressed as a
ratio between the vapour pressure of the medium and pure®%ater.
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It is not posdile to determine the thermal resistance of salmonellae in one medium and apply this
to other media. For example, a significant increase in thermal resistance was reported when
salmonellae were heated in chocolate (Iayvas compared to milk (higha®® It was noted

thatS. typhimuriumn chocolate was more resistant tiansenftenbergOther studies have
reported thasS. senftenbergs much more resistant th&h typhimuriun¥? However, the
difference appears to be related to the medium in wthiebe salmonellae were suspended.
Salmonella senftenbeig much more heat resistant in milk th@&ntyphimurium.This study
cautioned against extrapolating heat resistance values obtained under one set of conditions to any
other®® Salmonella senftérergstrain 775W is often described as being more heat resistant than
other serotypes and it has been suggested that this strain could be used to test for the
effectiveness of heat treatment methBdsdowever, the results from the study described above
caution against this suggestion.

A number of authors have concluded that salmonellae are generally quite susceptitfe?fo heat
30) and state that they will not survive temperatures above&C#¥? As can be seen in Table
3.1.61, which lists some experimental thermal inactivation results for salmonellae in various
foods, such conclusions may be misleading. These results demonstrate significant variation in
heat sensitivities amongst diféert foods and even within the same food group. An early study by
Hussemann and BuysR® indicated thatS. typhimuriunrcould be isolated from inoculated
chicken meat heated to a range of temperatures up to and includi@yfép 10 minutes.
Although Baye et af® were unable to reproduce these results, both experiments were
undertaken in somewhat artificial conditions. The chicken meat was heated in small volume
pyrex tubes in either a water or oil bath. The study by Schnepf and B&ttisaquartcularly
illuminating and indicates that normal domestic cooking practices cannot always be relied upon.
They cooked fresh whole chickens, inoculated Wittyphimuriumto an internal temperature of

74/ C, 77 C,79 Cor 83 Cina microwave, convection microwave or conventional electric
oven.Salmonellavas not recovered from any of the chickens cooked to an internal temperature
of 79 C or 83 C inthe convection microwave or conventional oven whergassitecovered in

82% of the chickens cooked in the microwave oven. Schnepf and Bé&fhstad two other
studies in whiclsalmonellae were also recovered after microwave cooking: the first in which
turkeys were cooked to an internal temperature ofl 46;&nd secondly where chickens were
cooked to 86 C. Since large temperature fluctuations occur due to the differential absorption of
microwave radiation in various tissues, chicken carcasses and portions may not be heated evenly.
In addition, microwaveooked meats are less moist than those cooked in conventionaffdvens.
These results indicate that cooking poultry in a microwave oven cannot be relied upon to Kill
salmonellae.

There is some variation in recommendations made for cooking poultwariyus food
authorities. For example the United States Department of Agriculture Food Safety and
Inspection Service recommends that poultry breasts and roasts be cooked to an internal
temperature of 77C and whole chickens, thighs or wings be cooked to an internal temperature
of 82 C.®® Health Canada recommends an internal temperature/ @&% and Australian
authorities recommend cooking to at least €87

Chlorine is not very effective agaiithe salmonellae on the surface of carcasses as it is quickly
de-activated on contact with skin. It has been demonstrated experimentally that 50 ppm chlorine
is insufficient to decontaminagalmonellanfected carcasséd) Chlorine is added to theater
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used for washing and chilling poultry carcasses in slaughter establishments in many ¢&Rintries.
The extent of the reduction in the number of viable salmonellae is dependant on the
concentration of chlorine, temperature, the amount of organiempesent and allowing
sufficient contact time for inactivation to ocdé. For example, the following times were
required to achieve a 6 log reduction in a solution prepared by soaking a chicken carcass for one
hour: at a free chlorine concentratwi25 ppm, 5 minutes at A& and 1,250 minutes at €;

at a free chlorine concentration of 50 ppm, 48 seconds/ &€ 4td 286 minutes af £.5®
Immediately after evisceration, poultry carcasses are chilled to a temperatuf@ tf grevent
multiplication of bacteri&? At this temperate it is unlikely that chlorine will exert any useful
effect, even though it has been proposed as a means of reducing such cross contamination as may
occur in the spin chiller.

II: 3.1.6.4 Epidemiology

Salmonellanfections have been reportech high percentage of commercial poultry flocks in alll
areas of the world where appropriate surveys have been undertaken. Often infections by multiple
serovars have occurred within single flocks. A large number of serovars have also been isolated
from captive and frediving wild birds. Major mortality is not often recorded in fiaang wild

birds, and infections usually have been limited to small percentages of these wild poptilations.

Although chickens and turkeys are susceptible to a broae &r®plmonellaserotypes, the
resulting infection process is determined less by the serotype involved than by other factors.
These include the age of the birds, the infecting dose, concurrentillnesses such as coccidiosis or
IBD, the use of antibioticand various environmental and management streSsors.

Chickens and turkeys can be infected by a very small numbers of salmonellae during the first few
weeks of life. Thereafter the infective dose required in otherwise normal birds becomes
progressiely greater. This apparent agdated resistance to infection is due, at least in part, to

the acquisition of protective intestinal microflora. The prevalence of salmonellosis in a flock of
chickens colonised by such protective microflora is greathitdid, even in a highly
contaminated environment. However, commercial poultry are usually raised in an environment
which precludes their early access to the range of bacteria necessary for this protection. If chicks
are provided with this microflora agh degree of protection occurs within 32 hours, effectively
limiting Salmonellanfection within a flock to a low prevalence, even under heavy continuous
environmental exposure. It may even prevent infection from low levels of exp8sure.
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Table 3.1.6- 1: Experimental thermal inactivation results for salmonellae in various foods.

Reference Serotype Commodity Results
Hussemann arS. typhimuriumbreast and leg musq45% of samples survived 7% for 40 minutes
Buyske, 19540 17% of samplesurvived 80 C for 40 minutes
15% of samples survived B& for 40 minutes
5% of samples survived BQ for 10 but not 15 minut
Bayne et al, 1965 [S. typhimurium/breast muscle survived 5% C for 25 but not 28 mutes
did not survive 66 C for 5 minutes
S. senftenberg|breast muscle survived 6% C for 10 but not 15 minutes
survived 7% C for 5 but not 8 minutes
Schnepf and BarbedsS. typhimuriumwhole chickens 1. microwave
1988°%)
survived in 82% of chickens cooked to reach an int
temperature of 74C, 77 C, 79 C or 83 C. Averagg
cooking time was 42 minutes.
2. convection microwave oven
survived 40% of chickens cooked to reach an int
temperature of 74C or 77 C but not at temperatureg
79 C or 89 C. Average cooking timwas 46 minute
3. conventional electric oven
survived in 33% of chickens cooked to reach an int
temperature of 77C but not at temperatures of /7G o
85 C. Average cooking time was 65 minutes.
Thayer et al, 1998 |S. typhimurium{debonel chickerlsurvived heating for 3 minutes at/60
meat
Palumbo et al, 1998 (S. typhimurium|liquid egg yolk an{concluded that heating for 3.5 minutes at 6T1is
S. enteritidis  [egg yolk products |adequate for egg yolk; 3.5 minutésé8.3 C is adequa
S. senftenberg for yolk with 10% sugar added but that 3.5 minutg
64.4 C for yolk with 10% or 20% added salt mi
permit survival
Rasmussen et {S. senftenberg{meat and bone megheaing for 15 minutes at 65/6C was not sufficient b
19643 15 minutes at 68/3C was
S. brendeney |meat and bone megheating naturally contaminated meat and bone meal
S. derby minutes at 76/7C was not sufficient but 7 minutes
82.2 C was
Himathongkham et dS. enteritidis |turkey grower fee(predicted that a heat treatment of @3for 90 seconds

199334

mash

feed with a 15% moisture content would be sufficie
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Salmonellainfection is usually associated with disease only in very young birds. Clinical
disease does not normallyoo in mature birds. Birds infected at a young age are more likely to
develop a persistent infection and shed salmonellae for greater periods than birds infected at older
ages. Persistent sheddingofenteritidihhas been shown to last for at leg&teks in chicks
exposed within 24 hours of hatchifiyy.

Paratyphoid salmonellae can usually be isolated from the faeces of experimentally infected adult
birds for the first 2 weeks after infection followed by a steady decline in incidence thereafter,
athough some strains &. enteritidishave been shown to persist for several months. Many
serotypes are highly invasive and gut colonisation is usually followed by dissemination to various
tissues such as liver, spleen, lung and the d¥ary.

Paratypha salmonellae can be introduced into a poultry flock from many different sources and
the wide host range creates an equally large number of reservoirs. Among the most frequently
implicated sources of infection are contaminated feed and various animaseacidvectors’

Sewage and slurry contaminated with salmonellae may be important means of introducing and
perpetuating infection in a broad range of Hést¥ 49 Sewage effluents of rural or urban
origin, including those from modern treatmersicifities, have often been found to be
contaminated and have served to contaminate inland and coastal @atsxs water supply is
contaminated, rapid spread of infection may occur. In addition, pasture contamination results
when flooding occurs, artiere are many reports of clinical cases in adult cattle arising from
grazing recently flooded pasture. Further spread from contaminated environments also may take
place by wild animals and birés)

Given the current conditions under which poultry aaésed, transported, marketed and
slaughtered in many countries, as well as existing food processing practices, it may be impossible
to obtain salmonellafree foods*? It is widely recognised that faeces are the predominant
source ofSalmonellaon thefinal dressed carcass and that contamination of carcasses and cuts is
usually confined to the surfaces, although PT4 has been isolated from aseptically collected
muscle samples from chickens purchased at retail oliffe®urveys of meatype poultryhave
reported high flock prevalences®imonellaFor example 94% in the Netherlands (1991) and
87% in Canada (1994). However, the actual prevalence v@tilimonellainfected flocks is

often relatively low® Despite low prevalences within flocks, sy carcasses and cuts are
frequently contaminated. Surveys from a number of countries have found chicken broiler carcass
and/or product contamination rates of between 29% and%%%\ study conducted by the

USDA Food Safety and Inspection Segli® found that while 20% of broiler carcasses were
contaminated with salmonellae, over 95% had three or fewer salmonella€ pétimrsurface

area, indicating that the actual numbers of salmonellae on carcasses leaving processing plants is
usually vey low. Another study in the Netherlands found between two and 1,400 colony forming
units per 100 g of skin on chilled and défegzen broiler carcassé. However, the presence of

even small numbers of salmonellae in carcass meat and edible offdleathyo heavy
contamination of meat producdt®. If not properly cooked, held, cooled and stored, the
pathogens present can multiply and cause foodborne iffReSs.

Efforts to reduce or eliminatalmonellacontamination of poultry products haveen applied
both on the farm and in slaughterhouse and processing establishments. Since faeces are the
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predominant source &almonellaon the final dressed carcass a great deal of effort is expended
on controlling the risks of cross contamination amslaughter line. HACCP procedures have
been developed to identify potential microbiological problems and apply control meé3dures.

the first 9 months following the implementation of mandatory HACCP systems in 1998 in large
slaughterhouse establisbnis and establishments producing raw ground products in the USA, a
reduction in chicken carcass contamination rates has occurred, from 20% of chicken carcasses
down to 10.7%*

There is increasing agreement ti&atimonellacontrol may be most succesy applied on

farm®4 Furthermore the chances of eliminat®amonellacontamination from poultry meat

will be improved if steps are taken to ensure birds entering the slaughter and processing chain are
either free from infection or identified as ¢aminated and treated accordingly. A HACCP
system applied across the entire industry, involving feed suppliers, the breeding flock, hatchery
and rearing farms, transport, slaughter and processing, provides the most effective means of
eliminating salmoniéae from poultry meat® There has been considerable success in tackling

the problem in Sweden where such an approach has effectively been implemented. The aim is to
deliver Salmonellafree broilers to slaughterhouses and ultimatg&déymonellafree food to
consumers. Amongst other aspects of the program, broiler flocks have been compulsorily tested
1 to 2 weeks prior to slaughter since 1984. Pooled caecal samples from 10 birds and two lots of
30 pooled faecal samples are cultured. If@alnonellaserotypes are detected the flock is not

sent for slaughter and processing but destréyed.

Salmonella typhimuriumDT104

Consumption of food items contaminated with DT104, such as beef, pork and poultry, and direct
contact with infected animals, incing farm animals and possibly cats are important risk
factors. A stud{® of human infections in the UK showed an independent association between
cases of infection and contact with animals, with two of 83 cases reporting contact with sick
cats. A revew of Salmonellaisolates from cats from 19945 found that 36% were DT104.
These findings suggest that cats may play a role in the spread of infection. Further the
transmission o$almonelldrom cats to humans has been reported. Clinically ill ¢edd Erge
numbers otalmonellae from the buccal cavity and grooming habits can lead to contamination of
the coat. Faecal shedding of DT104 lasts for 14 weeks or longer in cats. Possible sources of
infection to cats may include eating scraps of contafmthauman food, particularly raw or
undercooked meat. Another stifdyin the UK identified a high cat population density as an
important risk factor for DT104 infection in cattle.

Il: 3.1.6.5 Occurrence

Salmonella typhimurium

Salmonella typhimuriuns routinely isolated in New Zealand. For example in 1996t
accounted for 50% of aBalmonellasppisolates from broilers and 42% of isolates from other
species* ® In 1997, 55.6% of human isolates w&gyphimurium The most prevalent phage

types in both humans and animals are 1, 9, 101, 135 and 156. Phage types 101 and 135
accounted for over 70% &. typhimuriunisolates in poultr{/*®
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A survey conducted in 1997 to assess the antibiotic susceptibiiglwiorlla confirmed the

low prevalence of antibiotic resistance in this couttyrewer than 3% ofS. typhimurium
isolates were resistant. There were no isolates of DT104, which accounted for an average of
0.33% of all humars. typhimuriumsolates from 291 to 1998. The proportion of DT104
isolates from humans has remained stable over this period. During the same period there were
six bovine isolates, one each in the years 1992 and 1994 and three {¥199&re have been

no isolates from other spies, including poultr{?®

The situation in New Zealand is in contrast to the UK and USA. In 1995 in the UK DT104
accounted for 52% of abalmonellaisolates from poultry, approximately 70% from cattle,
calves and sheep and 36% from swine. The nuofideiman isolates increased nearly 16 times

from 1990 to 1996 making DT104 the second most prevalent str&ambnellasolated. In

the US, the number & typhimuriumsolates from humans did not change greatly between 1990

and 1996, but the progan due to DT104 increased from 9% in 1990, to 33% in 1996. DT104

has been present in cattle in the US since at least 1993 and has been isolated from a wide variety
of other animal§'®

DT104 has also been reported from Canada and many Europednesodithough precise
information on the incidence of DT104 is not available, several countries have reported increases
similar to the United Kingdom. The increase in DT104 occurred at approximately the same time
and molecular studies indicate that tingamism in these other countries is very similar, if not
identical, to the organism in the United Kingd&m.

Salmonella enteritidis

Whil e phage types 1, 4, 6, 8, 9A, 13 and 23
human populations there is Bvidence that any of these occur in the poultry ind@sB/St 52)

Apart from PT9A, which is widespread in animals and humans in this cétintthe majority

of the other phage type isolates are associated with returning overseas travdieesgn

visitors. There have been no isolates of PT4 in animals since 1992 and never from poultry. Prior

to that there were three bovine isolations, one each in the years 1988, 1991 and 1992, one ovine
isolation in 1991 and one environmerisallationin 1991®9 |t can be concluded that PT4 is, at

most, a rare infection in animals in New Zealand and that, perhaps, it has not become
established.

PT4 is the predominant phage type in the UK and Europe and has emerged in the egg industry in
the wesern USA®® Prior to 1994 it had only been reported in people with foreign sources of
infection®® It has also been reported in Central and South Amepic&.

In the USA phage types 8 and 13a have been found most fredifeeaniy are most commty
associated with egd®

Both the USA and UK have implemented control programs to identify flocks infecte®with
enteritidis PT4 was eradicated from Northern Ireland by slaughter and decontamination of
poultry feed$? However, it was subsequidy re-introduced into both the layer and broiler
industries, possibly through contaminated trolleys or f&ed.
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Sweden has so far not been involved in the pandemic spr&ckoferitidis The objective of

S we d &almosellaprogram is to deliveBamonellafree food to consumers. All broiler
flocks are tested before slaughter; layer flocks are tested twice during the production period and
before slaughter; imported grandparent stock are derived from free sources; and, all imported
meat and meat pdoicts are inspected f@almonellao detect a prevalence of contamination
above 5%%)

Il: 3.1.6.6 Effect of introduction

The most significant effect associated with the establishment of eitBegateritidif T4andsS.
typhimuriumDT104 would be o human health. New Zealand is one of the few countries that
has so far escaped the pandemic spread of these serotypes. Neither would be likely to result in
significant disease impacts in the poultry industry. They could, however, result in significan
control costs, particularly in the caseSofenteritididP T4 if it were to become established in the
poultry breeding and egg laying industry. SigceyphimuriunDT104 in particular has a very

wide host range it is likely that this serotype coul@eifa broad range of animals and industries.

In fact, it is likely that animals and industries other than poultry, particularly the dairy industry,
may be at greater risk of exposure and infection. Once widely established it would be virtually
impossibleto eradicate.

Il: 3.1.6.7 Chicken meat as a vehicle

Numerous surveys® * have demonstrated that a significant proportion of chicken carcasses
and cuts are contaminated with salmonellae, albeit often with low nuftbé&Ps-However, the
presence of even small numbers of salmonellae may lead to heavy contamination if not properly
cooled, stored and cook&®.3 3® Even when HACCP procedures are implemented in
slaughterhouses and processing establishments significant contaminationgatéd Given

that bothS. enteritidisPT4andS. typhimuriunDT104 are the predominant serotypes associated
with poultry in many countrie$® it is almost certain that chicken meat derived from infected
flocks, or from free flocks that are procedsat the same time or following chickens from
infected flocks, will be contaminated with one or both of these serotypes.

Il: 3.1.6.8 Risk of introduction

It appears highly probable that, despite the best efforts aimed at reducing contamination at
slaudnter or processing through the application of HACCP procedures, a significant proportion
of chicken carcasses or cuts derived from the majority of flocks in many countries will be
contaminated witl$. typhimuriunDT104 and/o6. enteritidisP T4 & © 1415 44) Even though the

actual contamination rate on carcasses and cuts may Be fithere are likely to be many
exposure opportunities as a result of the volume of imported product and breakdowns in storage
and cooking, particularly in the domeshousehold environment. There are also a number of
exposure pathways whereby these salmoneitagd infect humans and domestic and wild
animal/avian populations in New Zealand. Humans, domestic pets and backyard poultry flocks
are the most likely grouo be directly exposed to raw or inadequately cooked or stored chicken
meat or scraps. Cats may be particularly important, as they have been shown toSexcrete
typhimuriumDT104 for several montH&) They are likely to pass on their infection toumrber

of other species including humans and dairy cétfle.
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New Zealand has so far avoided the dramatic increase in the leSetgfimuriunT104 and

S. enteritidi®?T4 reported in many countries throughout the world. Likely reasons may include

New Zeal andb6bs geographic isolation and a | ac
populations to risky commodities. For example New Zealand does not import uncooked poultry
meat or eggs or unpasteurised milk. As a result of the probable introdofdii@se serotypes,

the potentially widespread exposure of humans and various animal and avian species and
significant risks of establishment, it is concluded that sanitary measures are required that ensure
imported chicken meat is free from these saletiae.

II: 3.1.6.9 Recommendations for risk management

There are essentially two means of ensuring that chicken carcasses or cuts are not contaminated:
ensuring that poultry are free of infection at slaughter or applying slaagthter treatment to

kill these salmonellaB? The two most effective postaughter treatment options appear to be
either cooking in a convection microwave or conventional electric oven to ensure an internal
temperature of 79C is reached or irradiating fresh or frozeproduct to ensure a dose of 4.5

kGy or 7.0 kGy respectively is achievédl. At the present time it is New Zealand Government
policy not to permit food to be irradiated, although the Australia and New Zealand Food
Authority is reconsidering this polids? However, until such time as the review is completed
sourcing poultry from flocks free fror. typhimuriumDT104 andS. enteritidisPT4 and
ensuring that there are no opportunities for cross contamination during transport, slaughter and
processing ocooking remain the only two options available:

1. Country Freedom or a free zdne
or

2. A HACCP program approved by MAF New Zealand that ensures the final
product is free o85. typhimuriunDT104 andS. enteritidisPT4. The HACCP
program must ensurédt the breeding flock, hatchery and rearing farms of
poultry destined for export to New Zealand are freg ¢yphimuriunDT104 and
S. enteritidisPT4 and that there are no opportunities for cross contamination
during transport, slaughter and processing.

or
3. Heat treatment by cooking to ensure a minimum internal temperaturk Gfig9
reached. Cooking in a microwave oven is not permitted.

Section lll:  Salmonella arizonagc \I4 " Salmonella arizonag

Ill: 3.1.6.2 The disease

If poultry from infected flocks are likely to be slaughtered or processed satne establishment then poultry destined for
export to New Zealand must be slaughtered and processed first of the day to effectively manage the risks associated with
cross contamination.
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There has been somentroversy in the past concerning the nomenclature and classification of
this diverse group of bacteria, which consists of over 300 serotypasionella arizonaeas
originally calledSalmonella arizonandParacolobactrum arizona¢henArizona arizome, later

Arizona hinshawiin the USA andSalmonella arizonaen other countries. The current
classification isSalmonella entericaubspecies llla (subspeciaszonad.®” However, for
convenience this chapter will refer to these bactertaadimonellaarizonae There have also

been different serotyping schemes which has led to some confusion and apparent errors in
reporting®® 59 Historically, two serotypes have accounted for nearly all isolates in turkeys and
chickens in the USA. Originally theyere designated as 7a,7b:1,2&hd 7a,7b:1,7,8but are

now recognised as 18;Z»3 and 18:7,Zs; respectively>’ 69

Salmonella arizonaes most commonly isolated from turkeys and reptiles, although infections
have also been reported in a wide mogmammals, including humans, and other avian species
such as chickerf® Although chickens are susceptibiefections are raf® andS. arizonaés

not considered to be economically important in this spéleS. arizonadas been one of the

most frequently identified salmonellae in turkeys in the USA and has had considerable economic
impact through reduced egg production, hatchability and significant morbidity and mortality in
poults®® Serious, though uncommon, infections have occurrédimnans®®: 62

lll: 3.1.6.3  Physical and chemical stability

In general the resistance®farizonaeés similar to that of other salmonellae. It may survive for

5 months in water, 17 months in feed, 6 to 7 months in soil on turkey ranges and ®&k25mw
more on materials and utensils in poultry houi&&sFurther information on physical and
chemical stability for salmonellae in general is provided in section II: 3.1.6.3 under paratyphoid
salmonellae.

lll: 3.1.6.4  Epidemiology

There has beendmramatic change in the relative proportion of the two most common serotypes
reported in turkeys and chickens over the last 40 years. From 1959 to 1967Z,1&iAd
18:74,Z3> accounted for 37% and 61% of turkey isolates respectively and 49% andf25% o
chicken isolate€® During the period from 1967 to 1976 all isolates from turkeys were
18:74,732.°7) This trend has continued in more recent times. All isolates reported in either
turkeys or chickens in the proceedings from the annual meeting binited States Animal
Health Association in 1997 are 18,724 Human isolations of these serotypes have closely
followed this trend als&” It appears that 18223 is now rare and perhaps of historical
significance only. The reasons for thismdedic shift are not obvious although it is likely that
host adaptation has occurred which has resulted in a change in transmission to, and incidence of,
infection in humans, animals and bifef3. In addition, there has been a significant change in
turkey management with most commercial turkeys now raised iné8di% &6

Infection with either serotype in young turkeys can result in mortality rates of up t§%0%.
Onset of disease is usually 3 to 5 days after hatching and most deaths ocauthdufirst 3

weeks. Infection in adults does not appear to cause illness but recovery of the organism from
intestinal samples, gall bladder, ovary and eggs has been frequently régbaddlt birds
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frequently develop chronic infections and sl&drizonaein their faeces for long periods.
Transmission through eggs occurs as a result of faecal contamination of the egg shell and
transovarial infectioff? 63 67)

Infection in turkeys was a significant problem in early 1960s and 1970s ifUSA® but is

much less important now as a result of a widespread control pré§t&uinciding with the
decrease in incidence, there has been a significant change to the way turkeys are reared. Most
turkey raising has moved from range type premisesaiong indoors in total confinement with

strict attention to sanitation and biosecufity5® ©

AlthoughS. arizonaes considered to be a rare disease in chiéRendas been isolated from
chopped chicken meat on sale in It&Rand frozen kicken carcasses purchased from retail
outlets in USAT?

l1I: 3.1.6.5 Occurrence

Salmonella arizonabas not been isolated for at least 10 years in New Zealand and has never
been reported in animals or birds in this country. Although a numberhadrauteport that it
occurs worldwide wherever poultry are rai€€f>this may no longer be accurate. Certainly, it

is not the case in New Zealand. Such reports are based on observati@atlmmaevas
introduced into a number of countries, lsas the UK by importing infected hatching eggs or
young poults from the USK® However, there do not appear to be any recent publications
indicating how widel\5. arizona@ccurs in poultry outside the USA. ltis likely tisatarizonae

was eradiated from the UK in the early 19768. Salmonella arizonais no longer the problem

it once was in turkeys in the USA %®and it has always been regarded as rare and unimportant
in chickens? €9 A recent report from the National Veterinary Sees Laboratory in the USA
indicated tha6. arizonaeccounted for 4.6% of all salmonellae isolates in turkeys and 0.4% in
chickens’®¥

l1l: 3.1.6.6  Effect of introduction

The most significant effect associated with the introduction and establishif@naiwzonae

would be on turkey health and production. Foodborne iliness in humans could occur but would
probably be uncommon. There would be little, if any, consequences for chickens or other birds.
However, animals such as rats and mice could aaragrs and introduce infection onto turkey
farms.

Ill: 3.1.6.7 Chicken meat as a vehicle

As discussed in section II: 3.1.6.7 a significant proportion of chicken carcasses and cuts are likely
to be contaminated with salmonellae despite HACCP proced@iaceS. arizonaes shed in

the faeces of carrier birds, contamination at slaughter cannot be ruled out. Itis likely that chicken
meat derived from infected flocks, or from free flocks that are processed at the same time or
following chickens fromnfected flocks, would be contaminated.

I1l: 3.1.6.8 Risk of introduction
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Live birds or hatching eggs from endemically infected flocks would be the greatest risk of
introducing these diseases into New Zealand. However, itis likely that broilers filemieally
infected flocks could be harbouring infection. Raw or inadequately cooked chicken scraps fed to
backyard poultry, particularly those with turkeys, could lead to infection becoming established.
For this reason it is concluded that sanitary messsare required that ensure imported chicken
meat is free frons. arizonae

lll: 3.1.6.9 Recommendations for risk management

As discussed in section II: 3.1.6.9 sourcing poultry from free flocks from or cooking are the only
two options available to ease imported chicken meat is free fr@narizonae

1. Country freedom or a free zofie.
or

2. A HACCP program approved by MAF New Zealand that ensures the final
product is free ofS. arizonae The HACCP program must ensure that the
breeding flock, hchery and rearing farms of poultry destined for export to New
Zealand are free of salmonellae and that there are no opportunities for cross
contamination during transport, slaughter and processing.

or

3. Heat treatment by cooking to ensure a minimutarimal temperature of 7€ is
reached. Cooking in a microwave oven is not permitted.
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3.1.7 TULARAEMIA {tc\I3"3.1.7 TULARAEMIA }
3.1.7.1Aetiology

Francisella tularensis a Gramnegative bacterium of the famiBrucellaceae
3.1.7.2The disease

Tularaemia is an infectious septicaemic disease of wild and domestic animals. Highly susceptible
host species usually die after an incubation periott28 days. Less susceptible hosts may
become chronically infected wifh tularensis Tularaemia is a zoonos?s.

3.1.7.3Physical and chemical stability

F. tularensiscan persist for up to 4 months in carcasses of animals which have died of the
disease and longer in frozen carcasses. It can remain viable in salted meat for up to B1 days.
tularensisis readily destroyed by exposure to heat; it is inactivated by heatin@@f66 10
minutes. Freezing does not destFoytularensisin infected game meét.2 ¥ F. tularensisis
resistant to cold and alkaline conditions. Optimal growth takes plac®@ts8itl pH 7.6> 2

F. tularensishas a low resistance to commosidfectant$s? Chlorine in the concentrations used
for water treatment (1.5 mg/l) destroys the orgariism.

3.1.7.4Epidemiology

Natural infections wittF. tularensishave been found in 145 species of vertebrates including
lagomorphs, rodents, inseaires, carnivores, ungulates, marsupials, birds, amphibians and fish,
and in 111 species of invertebraf@sSmall rodents and ticks act as the main reservoirs of the
organism? 4

Tularaemia has occurred in at least 25 avian species including chiokeeys, waterfowl and
wild birds® 2® Turkeys are susceptible, while chickens and other birds are relatively ré$istant.

F. tularensiscirculates between biting arthropods and wild mammals, but may also spread
directly by respiratory aerosot smgestion. Affected animals shed organisms in saliva, urine,
faeces and milk. Ticks and other insects suchudisidae, Muscidae, Tabanidaeas and lice

may spread the disea$e: ® Although many biting arthropods can transmit tularaemiapiears

that ticks are essential to maintain the disease in an envirofirgmestock ticks are absent
from most areas of New Zealand.

Carnivores can become infected by the ingestion of contaminated meat, but high doses are
required. Carnivores rarelgdelop bacteraemia, and only occasionally manifest overt di€ease.
Human infection by ingestion of meat contaminated Wwittularensigs relatively common in
endemic areas, with undercooked game meat being most commonly imgficated.

F. tularensisis notoriously invasive. There is evidence that it will penetrate unbroken skin.
Infection can be also be acquired through the respiratorytrict.
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3.1.7.50ccurrence

Foci of tularaemia occur in most countries of western, central and soktreqe. The disease
also occurs in parts of Africa, Asia and in North and Central Améritdt does not occur in
New Zealand.

3.1.7.6Effect of introduction

Tularaemia is an important zoonosis and its introduction and establishment in New Zealand
would be of public health concern. In countries where it is endemic, tularaemia causes
significant epidemics with high mortality in sheep flo&s.

The only livestock tick in New Zealand ksaemaphysalis longicorni® If the disease could
become estdished in this tick, and if the tick could transmit the disease to sheep, it is possible
that outbreaks of disease could result in significant losses. Most birds apart from turkeys appear
to be relatively resistant to. tularensis

3.1.7.7Risk of introduction in chicken meat

Although tularaemia is a sporadic disease of wild birds, it is not known to occur in commercially
raised poultry®) The risk of imported chicken meat products introducing tularaemia is
considered to be negligible.

3.1.7.8Reconmendations for risk management

No specific safeguards are required.
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3.1.8 BORDETELLOSIS{tc\I3"3.1.8 BORDETELLOSIS} (TURKEY CORYZA)

3.1.8.1Aetiology
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Turkey coryza, or baletellosis, is caused Bprdetella aviumwhich is a Granmegative, strictly
aerobic bacillus?

3.1.8.2The disease

Turkey coryza is a highly contagious upper respiratory tract disease. Natural infection is usually
seen in turkeys-B weeks old, alttough older turkeys may also develop disease. The incubation
period is 710 days. Bordetellosis in young turkeys is characterised by high morbidity and low
mortality. Infection of adults may result in up to 20% morbidity with no mortgfity.

B. aviumis considered to be an opportunist pathogen in chidke@hickens may be infected
with some strains of the organism, but disease tends to be less severe than iftturkeys.

3.1.8.3Physical and chemical stability

Survival of B. aviumis prolonged bydw temperatures, low humidities and neutral pH. The
organism is killed within 24 hours at @5.% 3 Dust is probably an important source of
infection® # The bacterium survives longer at pt than in more acid or alkaline conditidfs.

3.1.8.4Epidemiology

Turkeys are the natural host, although isolations have been made from chickens and other birds.
It appears that turkey and chicken strainB ofiviumare similar. There is no evidence tBat
aviumcan infect human@)

B. aviummanifess a tissue tropism for cilia of the respiratory tract epithelfitNumbers oB.
aviumin the trachea peak at®weeks posinfection and then decrease rapidly fron8 4
weeks®

Bordetellosis is a highly contagious disease readily transmitted tepgilde poults through

close contact with infected poults or through exposure to litter or water contaminated by nasal
discharges of infected poults. Infection is not transmitted between adjacent cages thus providing
evidence against aerosol transmisstof.

3.1.8.50ccurrence

Bordetellosis is an important disease in major turkey production regions of the United States of
America, Canada, Australia and Germany. The aetiology of turkey rhinotracheitis in Great
Britain, France, Israel and South Afrinzay frequently include viruses and other bacteria in
addition toB. avium®

Bordetellosis has not been reported in New Zealand.
3.1.8.6Effect of introduction
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Economic losses to turkey growers would occur as a result of secondary bacterial infections
causing impaired growth and mortality. These effects are seen in the United States and probably
result in losses of several million dollars annuélly.

3.1.8.7Risk of introduction in chicken meat

Bordetellosis is a disease of the upper respiratagtdr and these tissues are largely removed
from the carcass at slaught@infection of chickens is uncommon.

The likelihood of a chicken carcass being contaminatedBvittviumis remote.

The risk of introduction oB. aviumto New Zealand in impted chicken meat products is
considered to be negligible.

3.1.8.8Recommendations for risk management

No specific safeguards are required.
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3.2. PROTOZOAL INFECTIONStc\I2 "3.2PROTOZOAL INFECTIONS
3.2.1 SARCOSPORIDIOSIS{tc\I3 "3.2.1 SARCOSPORIDIOSIS}
3.2.1.1Aetiology

The protozoarsarcocystis horwathi (S. gallinaryrmauses sarcosporidiosis (sarcocystasis)
chickens) Sarcocystispecies are twhost parasites. All species are highly host specific, both
for the carnivorous definitive host and the intermediate ®Rost.

3.2.1.2The disease

The intestinal phase of the life cycle occurs in a specificivarous host and the tissue cyst
(sarcocyst) phase is found in the muscle tissue of another specific host which has ingested
sporulated sporocysts originating from the faeces of the carnivorous host. Carnivores become
infected by ingestion of bradyzogén muscle tissue of infected intermediate hosts.

The disease is recognised by cysts located in the muscles of mammals, birds and reptiles.
Infection with sarcocysts is common but clinical disease is rare. The intestinal phase usually
produces no climial signs in animal€:? Sarcocystisnfection is common in freeange chickens

with up to 45% of birds being infested. Most infections are subclinical, but occasionally birds
develop severe myositf3.

3.2.1.3Physical and chemical stability

Heating to 6@C for 20 minutes destroys sarcocyétsFreezing reduces the number of viable
sarcocysts in me#w.

3.2.1.4Epidemiology

Natural and experimental infections have been observed in 58 species of birds, including ducks
and chickens, but not turkeyshdchicken is thought to be the intermediate hos$ fborwathi

and the dog as the definitive host. The life cycleéSastocystispecies that infect most species

of birds remain incompletely knowH.

Obligatory twehost transmission cycles have beescribed for many species®dircocystis

Two vertebrate hosts are required, usually a carnivorous predator or scavenger and the prey or
food animal. Sexual reproduction occurs in the predator (definitive host) and asexual
reproduction in the prey (ietmediate host). The intermediate host becomes infected by the
ingestion of sporocysts derived from the faeces of an infected carnivorods $ost.

Carnivorous hosts may shed sporocysts in faeces for several months. Sporocyst contaminated
food or waer are common sources of infection for the intermediate host. The definitive host
becomes infected when flesh containing sarcocysts from the intermediate host is fhdeésted.
Sarcocysts from infected ducks were found to be viable at the end of aoBgearation period.

Thus, intermediate hosts may serve as a source of infection for prolonged Periods.
3.2.1.50ccurrence
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Sarcocystispecies occur commonly worldwide and are already widely distributed throughout
New Zealand. Species present in gosintry includeS. tenella sheep and do@. gigantea
sheep and caf. medusiformissheep and ca8. cruzi cattle and dod. hirsuta cattle and cat,

S. capracanis goat and doé? Avian sarcosporidiosis is found throughout the world, bat t
disease has only been reported six times in intensively raised domestic chicBeh®rwathi

has never been reported in New Zealand.

3.2.1.6Effect of introduction
The disease is not economically important to the commercial poultry indistry.
3.2.1.7Risk of introduction in chicken meat

Meat containing sarcocysts is the natural vehicle by wbérhocystispecies complete their life
cycle.

Sarcosporidiosis is not an important disease in intensive broiler production. While
sarcosporidiosis fection is common in freeange chickens, the disease is extremely rare in
intensively raised domestic chickeéhs) Presumably this is due to the absence of the essential
carnivorous host from poultry sheds. The risk of introduction in imported chime&at products

is considered to be negligible.

3.2.1.8Recommendations for risk management

No specific safeguards are required.
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3.3 VIRAL INFECTIONS{tc\I2 "3.3VIRAL INFECTIONS}

3.3.1 AVIAN ADENOVIRUS GROUP Il SPLENOMEGALY OF CHICKENS {tc \I3
"3.3.1 AVIAN ADENOVIRUS GROUP Il SPL ENOMEGALY OF CHICKENS }

3.3.1.1Aetiology

The virus causing avian adenovirus group Il splenomegaly (AAS) of chickens is one of three
avian adenoviruses which share a common group antigen; the others are turkey haemorrhagic
enteritis (THE) virus and thenis of marble spleen disease (MSD) of pheas&nthese three

viruses have only been classified to source (chickens, turkeys and pheasants respectively) .
Antibodies to AAS virus are indistinguishable from those to THE and MSD, but the viruses
themselve can be distinguished by restriction endonuclease typing.

3.3.1.2The disease

Clinical AAS is manifested as splenomegaly of market age or younger broilers, or as
splenomegaly with pulmonary congestion and oedema in mature birds, which can result in
sudden death without clinical signs, due to asphykia.

Mortality rates from AAS of up to 9% have been reported in mature chi€Rensjnfection is
usually subclinicalHowever, there is some strain variation in pathogenicity. In the case of the
similar condition in turkeys caused by THE virus, infection with strains that cause less than 1%
or no mortality induces immunity that prevents infection upon subsequent challenge with more
pathogenic strains which would normally produce greater mort3liigh birds remain resistant

for life.(

3.3.1.3Physical and chemical stability

Although it is accepted in general that adenoviruses are inactivated in aqueous solutidd by 56
for 30 minutes, the avian adenoviruses show more variability and are apparently more heat
resistant? Some strains appear to survivd @and even 70C for 30 minutes?

Infectivity of THE virus was destroyed by heating at @for 1 hour? Infectivity was not
destroyed by heating at @5 for 1 hour storage for 6 months at € or 4 years a40d/ C, or
maintenance at pH 3.0 at/26 for 30 minutes® The virus is destroyed by chlorination i.e.
treatment with 0.0086% sodium hypochloriehich (assuming a standard 12% availability
corresponds to approximately 10 ppm available chidtine

3.3.1.4Epidemiology

Turkeys, chickens and pheasants are the only known natural hosts of group Il avian
adenoviruse8) Antibodies have not been detectadwild birds® MSD isolates will infect
turkeys experimentally, and THE isolates will infect pheasants. Similarly, chicken isolates will
infect turkeys. In addition, THE isolates have produced spleen swelling and lesions in all avian
species where expmental infection has been attempted (golden pheasants, peafowl, chickens,
chukars) but deaths have not been seen except in the natuf&l host.
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Although the route of infection of natural infections by the AAS virus is not known,
transmission of other@up Il avian adenoviruses appears to be by the faeabtoute Litter

from THE virus infected flocks is infectious, and disease often strikes in houses where it has
occurred previousl{f

Unlike the Group | avian adenoviruses, there is no evidfmeegg transmission of Group I
i (4)
viruses?

A transient viraemia has been demonstrated in turkeys and chickens infected orally with THE
virus @ In turkeys the highest titre of THE virus is found in the spf@electron micrographs
suggest thathe THE and MSD viruses replicate in cells of the reticuloendothelial system,
primarily in the spleen. These findings are supported by immunodiffusion studies which indicate
that viral antigen is concentrated in the spleen, is barely discernible in pemeattage of liver

and serum samples, and is not detectable in thymus, bursa of Fabricus, intestinal wall or
muscle Using the ELISA, which is more sensitive, THE viral antigen has been detected in
turkeys in small amounts from-@ days post infectioin the spleen, liver, intestine, kidney and
bone marrow. Peak titres were found in the spleen on day 3 post infection and virus was not
detected after day®.

Group | avian adenoviruses are known to be shed in faeces for up to 2 flanttise alsence
of specific information on AAS in chickens, it is reasonable to assume that faecal shedding may
be of similar duration.

3.3.1.50ccurrence

Group Il avian adenoviruses occur all over the w8rldMSD virus has been reported in USA,
Canada, Europand Australid? Haemorrhagic enteritis has been observed in all countries
where turkeys are raiséd. Serological evidence suggests that infection with the THE virus is
widespread in turkeys in the USA, although the clinical syndrome occurs in @mhalh
proportion of infected flock®) One outbreak of THE has been reported in imported turkeys in
New Zealand? but it appears that the disease did not become established in this country.

A high prevalence of AAS antibody in mature chickens suggést most flocks in the USA
have been infectdd. AAS virus infection of chickens has not been reported in this country.

3.3.1.6Effect of introduction

The effect of introduction of AAS in New Zealand poultry flocks is difficult to predict.
Infections could be subclinical or outbreaks of mortality might be seen in mature chickens.

3.3.1.7Risk of introduction in chicken meat

There is a limited and shelived distribution of Group Il adenoviruses in the tissues of infected
birds, and the vast maijty of infectivity is concentrated in the reticuloendothelial tissues, which
are removed at slaughter. Infectivity is barely discernable in a small proportion of liver samples,
and is not present in muscle.
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Therefore it is unlikely that the AAS virus wid be found in the tissues of chickens slaughtered
and processed for human consumption.

The disease is usually subclinical in chickens and the virus could be excreted in the faeces of
slaughterage birds. However, although faecal contamination duranggbter might result in

limited contamination of the skin of an infected bird at slaughter, unlike bacteria of public health
concern, viruses will not multiply on the carcass surface.

It is concluded that the risk of this disease being introduced to Melazd in imported chicken
meat products is negligible.

3.3.1.8Recommendations for risk management

No specific safeguards are required.
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3.3.2 AVIAN INFECTIOUS BRONCHITIS {tc\I3"3.3.2 AVIAN INFECTIOUS
BRONCHITIS }

3.3.2.1Aetiology

Avian infedious bronchitis (IB) is caused by a coronavirus. Although antigenic and biological
variation among IB strains is well reported, there is no agreed definitive classification $ystem.

3.3.2.2The disease

IB is usually defined as an acute contagiougals of chickens characterised by respiratory
signs®Y However, although sudden outbreaks with high morbidity and mortality may be a feature
of infections of young chicks with certain strains of the virus, infections of older birds are more
commonly asymtomatic or may result in various clinical signs reflecting involvement with the
respiratory, renal or reproductive systéms

Mortalities of 2030% have been reported; these are almost certainly due to mixed infections.
Mortality usually occurs whernufly susceptible chicks are infected in their first few days of life.
Infection of birds more than a few weeks old generally produces no mortality except from
nephritis®

Economic losses may be high due to poor weight gain and feed efficiency, eingsieoften a
component of mixed infections producing airsacculitis that may result in condemnations of
broilers at processing.

Extensive use is made of live and inactivated vaccines, but this does not completely prevent I1B
infections®

3.3.2.3Physical and chemical stability

Thermoinactivation of IB virus at 56C shows a typical diphasic curve, with approximately 98%

of virus particles being heat sensitive, and the remainder more resistant. There is considerable
variation between strains in tliene required to inactivate the heat sensitive virions at this
temperature. For some strains inactivation was complete after 10 minutes, while other strains
were not inactivated even after 60 minutes.

The IB virus survives for several months2@ C, and indefinitely at30/ C.®

IB viruses are considered to be sensitive to common disinfe&ants.

3.3.2.4Epidemiology

The domestic chicken was long regarded as the only natural host for the 18 iust, is now
accepted that farmed phaass are also a natural host, at least in thé®UK.

Respiratory, faecabral and mechanical transmission may o&2uBpread within poultry houses
during outbreaks of respiratory disease is mainly via infected droplets shed from the respiratory
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tract during the acute phase of infecti8hVirus was isolated consistently from the trachea,
lungs, kidneys, and bursae of chickens from 24 hours post infection to 7 daiysguigin
The virus can be found in respiratory tissues of recovered birasupeeks posinfection®

Virus also infects the oviduct, and eggs have been found to contain the virus for approximately
50 days posinfection® But egg transmission appears to be exceptiéhal.

The fact that the kidney is a frequent sitgicus replication suggests that this organ might be the
site of virus persistence, particularly as at least with some strains there is no inflammatory
responsé’

Many strains of IB virus are also excreted in the faeces. IB viruses have been shivn t
present in the intestine for up to 28 days and the virus can establish persistent infection in some
chickens, with shedding of the virus in faeces for several m&hiie virus was isolated from
tracheal and cloacal swabs collected at the poiaydfL9 weeks of age) from hens that had been
virus-negative for several weeks following recovery from inoculation at 1 day d¢Page.

3.3.2.50ccurrence

IB viruses are distributed wordide, but there is considerable strain variation in virulence and
tissue tropisn¥ ¥ Several serotypes have been identified in the USA. Many other serotypes,
distinct from those in North America, have been isolated in Europe and AuStralia.

Serological testing indicates that IB viruses are widespread in New Zegabatidy. The
respiratory effects of all New Zealand field strains appear to be mild, but severe uraemia has been
seen in chicks; the effects on egg production have not been studied in this €buntry.

Four serotypes of IB viruses have been distinguishelew Zealan® and an attenuated
vaccine has been prepared from a serotype A (us.

The strains present in this country are unrelated to either field or vaccine strains present in
Europe or North Americ&? Genetic sequencing has suggested timtibmestic strains of 1B
virus are closely related (98% bgsair homology) to the ViS strain from Australi&d?

Vaccination against IB in this country is carried out in broiler breeders and some layer flocks
with the live New Zealand "A" strain vacs at 68 weeks, followed by a killed
Massachusseterived vaccine at about 16 weeks of age. Vaccination of broiler flocks is not
practised®®

3.3.2.6Effect of introduction

IB viruses can potentially cause considerable losses including mortalityduraed growth rate

in chicks, nephritis, increased feed conversion ratios;temg reproductive problems, reduced
egg production and egg quality in laying hens, disruption of breeding programmes, and
condemnation of broilers during processing. Antasgges of up to 230% of total income have

been estimated. IB viruses may also act synergistically with other infections siwth as
gallisepticumand certain serotypes Bf coli, so that economic losses could be greater, perhaps
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up to 25% of annual incee. Even in the best managed poultry industries, IB probably reduces
income by about 5%

The effects of introducing new strains of IB virus into New Zealand would be restricted to
chicken flocks. Depending on the strain concerned, there could bfcsigineffects in such
flocks.

3.3.2.7Risk of introduction in chicken meat

IB viruses are found in tissues of the respiratory, digestive, reproductive and urinary systems.
Prolonged faecal shedding may occur. The virus survives freezing for sevethtmon

Intestines and reproductive tissues are removed during slaughter, but it has been claimed that
approximately 10% of carcasses would contain some lung tissue, and approximately 0.2% of
carcasses would contain remnants of tractea.

As kidney tissie remains in carcasses, it is concluded that there is a possibility that the IB virus
may be present in carcass tissues.

The virus could be excreted in the faeces of slaugtgerbirds. However, although faecal
contamination during slaughter might réso limited contamination of the skin of an infected

bird at slaughter, unlike bacteria of public health concern, viruses will not multiply on the carcass
surface.

As IB viruses can be readily transmitted by the oral route, viable virus present i fectap
backyard poultry might result in establishment of infections in those flocks.

The virus survives freezing for long periods, so frozen poultry products would be equally likely
as fresh products to harbour the virus.

3.3.2.8Recommendations for isk management

For whole chicken carcasses, the broiler flocks should not have been immunised against IB with
live vaccines and the birds should have showed no clinical signs of IB prior to slaughter.

For boneless or boria chicken meat cuts (which lacdkgan remnants such as kidney), no
specific safeguards are required.

For cooked chicken meat products, the chicken meat products must be subjected to heat treatment
resulting in a core temperature of at leafi®@or 5 minutes or 108 for 1 minute.
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3.3.3 AVIAN POLYOMAVIRUS {tc\I3"3.3.3 AVIAN POLYOMAVIRUS }

Note : this disease was considered in this risk analysis at the request of the Depafrtment
Conservation.

3.3.3.1Aetiology
Genus Polyomavirus, family Papovaviridae.
3.3.3.2The disease

Avian polyomavirus is the cause of budgerigar fledgling disease (BFD), which occurs in many
species of caged psittacines. The virus is best known folets psittacine nestling mortality,
particularly affecting budgerigars, and is being described with increasing frequency in several
species of newborn parrots. There are no reports of polyywinaed disease in freanging
psittacine birdsY

The vrus also commonly infects finches, and gallinaceous birds appear to be susceptible to
infection®

3.3.3.3Physical and chemical stability

Polyomaviruses are resistant to severe environmental conditi®nBFD virus survived five
cycles of freezingo -70/ C for 15 minutes and thawing at/3€ for 2 minutes. The virus also
survived heating at B for 2 hourg?

3.3.3.4Epidemiology

Avian polyomaviruses have been reported to infect a wide variety of birds, primarily budgerigars,
other psittacines and fthesV

The evidence for natural infections in birds other than psittacines and finches is very limited.

A virus that morphologically resembled a polyomavirus was recovered from the intestinal
contents of asymptomatic turkeys, but the recoveredswitid not cause any disease in
experimentally infected birdd. A polyomaviruslike agent was identified in the faeces of an
ostrich in the USAY

A polyomavirus with similarities to BFD virus was recovered from the drinking water and faeces
associaté with a chicken layer replacement farm suffering from infectious bursal disease in
Germany®) However, it was not determined if the virus in this poultry house originated from
chickens or was a contaminant from another sottce.

Polyomavirus inclusioswere observed by electron microscopy in caecal epithelial cells of a
chicken in the USA. DNA analysis indicated that it was different from polyomaviruses observed
in psittacines?
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Polyomavirusspecific antibodies have been demonstrated in clinicaljthy broiler chickens

from central Eurog@ and the USAY Virus neutralising antibodies were detected in two golden
pheasants and a Lady Amhurst pheasant that had been naturally exposed to affected psittacine
birds, while a potentially exposed Bantaahicken and two Toco toucans remained
seronegativé€? Inclusion bodies suggestive of polyomavirus have been described from Australia

in a kakariki, a peaceful dove, a brown pigeon, and a c&nary.

Broilers and SPF chickens have been shown to deWogntibodies following experimental
infection with avian polyomavirud) However, the effect of BFD virus on experimentally
infected chickens varied dramatically with the age of exposure. Chicken embryos infected at 10
days of age died 10 days latend had gross and histologic lesions characteristic of the disease.
By contrast, chicken embryos infected at 11 and 12 days of age remained normal, devloped
precipitating antibodies that could be detected 2 weeks after hatching, and did not develop gross
or microscopic changes suggestive of infection. -Tweek to 4monthold broilers and SPF
chickens inoculated with avian polyoma virus by the intramuscular or intravenous routes
developed VN antibodies, suggesting that they had become infected. Someexiadr
chickens developed a transient diarrhoea, but otherwise remained clinically normal. None of the
experimentally infected birds developed gross or histologic changes suggestive of a polyomavirus
infection. In two infectivity trials, several chickemsed as in contact controls seroconverted,
suggesting that transmission of the virus had occurred between experimentally infected and
seronegative birds. However, chickens administered avian polyomavirus by the oral route did not
develop VN antibodiesuggesting that they had not been infe€ted.

The BFD virus is transmitted both horizontally and vertically in budgerigars, but in other birds
probably only horizontally. Horizontal transmission is via the respiratory route. Clinically
normal psittacineirds are thought to act as carriers. Persistently infected budgerigars and
clinically affected birds of other species have been shown to shed virus in faeces. Birds may shed
virus intermittently or continuously over months to years. Transmissionyaipavirus occurs

by the inhalation of infected faecal dust and feather dander. Persistent infections are not known
to occur in norpsittacine specie$).

3.3.3.50ccurrence

Avian polyomaviruses have been described throughout the world. Lesionsgssocth the

BFD virus have been seen in caged psittacine birds in the United States, Canada, Japan, Europe,
South Africa and Australig) In Australia, infections are considered particularly common in
lovebirds®

The BFD virus has not been isolateadNew Zealand. However, tests capable of identifying its
presence are not available here. Furthermore, given that the virus has been reported in Australian
birds, large numbers of which have been imported into this country legally and illegally for many
years, it is likely that a thorough survey of psittacine birds in New Zealand would detect the
presence of avian polyomavirtis.

3.3.3.6Effect of introduction
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Introduction of the disease could have serious consequences for caged psittacine bifoisyin th

of high mortality rates in hatchlings. As the disease has never been identifiedrenfyesy
psittacines, it is by no means certain that it would have any effect on native psittacines even if it
were introduced or already present in this country

3.3.3.7Risk of introduction in chicken meat

Polyomaviruses infections in chickens appear to be very rare and the likelihood of an infected
bird being slaughtered for export to New Zealand is remote.

DNA analysis of a polyomavirus found in caecatleglial cells of a chicken indicated that it was
different frompolyomviruses of psittacines.

Moreover, polyomaviruses are transmitted by the inhalation ofladen dust, not by ingestion.
Therefore, meat is not considered to act as a vehicle famiasion of this agent.

It is concluded that the risk of introduction of avian polyomavirus in imported chicken meat
products is negligible.

3.3.3.8Recommendations for risk management

No specific safeguards are required.
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3.3.4 AVIAN RHINOTRACHEITIS {tc\I3"3.3.4 AVIAN RHINOTRACHEITIS }
3.3.4.1Aetiology

Rhinotracheitis in turkeys and chickens is caused by the turkey rhinotracheitis (TRT) virus,
which is a member of the gen@aeumovirusin the family Paramyxovirida®. Pneumoviruses

from different geographical locations may show marked antigenic differences betweer@strains,
although some chicken and turkey isolates appear to be closely f8lated.

3.3.4.2The disease

The disease caused by TRT virus in chickeksmso wn as fAswol |l en head sy
characterised by the development of subcutaneous oedematous swelling of the head and neck
region of broilers or broiler breeders. However, as the TRT virus is rarely isolated from
chickens® some authoritiesonsider that the establishment of a firm association between SHS
and the TRT virus has not been confirnff@®evertheless, while the disease is thought to be
initiated by infection with the virus, the clinical signs are the result of a facial celtalitsed by
secondary infection with bacteria suctEasherichia colf? ® If chickens survive the acute stage

of infection, the disease may progress to a secondary coliform septicaemia afftl tisatly

fewer than 4% of the flock is affected and natity ranges from 1% to 20%.% & 7 Egg
production may be depressed in layers. Broiler chickens are generally affected/aelds of

age, while layers may be affected from peak of lay onwards (30 to 52 weeks 6f‘afe).

There is considelde variation in reported clinical signs in turkeys, and this is probably due to

the secondary adventitious organisms that frequently appear as a problem with TRT. In adult
breeding birds disease signs may be slight, but egg production in layers mdydszirey as

much as 70%. In some adult turkey flocks, there may be seroconversion without any clinical
signs. When disease is seen, morbidity in b
A100%0. Reported mor t abufigugpually ghastensouhgmpaults, ir0 . 4 %
which the disease is characterised by rapidly spreading upper respiratory tract signs, and often
very high morbidity? ”)

3.3.4.3Physical and chemical stability

The virus is stable over the pH range-300. It is sensitive to lipid solvents and is inactivated
by heating to 56C for 30 minute<®)

3.3.4.4Epidemiology

Experimental infection with TRT virus has been attempted in turkeys, chickens, ducks, geese,
pheasants, guinea fowl and pigeons. Virus was only recoverable from turkeys and chickens,
although seroconversion wasen in pheasants and guinea féWi.

The remarkable characteristic of TRT was its rapid spread. In Great Britain it radiated to most
parts of England and Wales within 9 weeks of the first report on the East€dtastnot clear

how the virus spirds between flocks, but movement of affected or recovered birds,
contaminated water, movement of personnel and equipment have been implicated. However,
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only spread by direct contact has been confirfhéd: " ¥ Susceptible birds become infected via
the respiratory tract) and the disease has been transmitted by inoculation with materials taken
from the respiratory tract of affected bifds? There have been no reports of spread by wild
birds®

TRT is greatly exacerbated by poor managemeattigces such as inadequate ventilation,
overstocking, poor litter conditions, poor general hygiene, and mixed age Gt@giseaking or
vaccination with live Newcastle disease vaccine, if done at a critical time, might also increase the
incidence and serity of clinical signs and mortalif§?

The epidemiological relationship between TRT and SHS are not clear. Although in Great Britain
SHS has been reported in chicken housed in close proximity to turkeys with TRT, there is no
evidence to indicate wHicspecies was first affected upon introduction of the Vitus.

3.3.4.50ccurrence

Avian rhinotracheitis was first seen in Great Britain in June 1985. Since then the virus has been
isolated from chickens and/or turkeys in France, Italy, Spain, The WNettsr Germany,
Hungary, Taiwan, South Africa and Isr&&lin addition, antibodies have been demonstrated in
chickens and/or turkeys in Austria and Greece. SHS appears to have been prevalent in South
Africa for a number of year$. Recent reports of éhvirus in the far east and North America
suggest that it is distributed worldwitté.

An extensive serological study of Australian turkey flocks in 1990 failed to find any birds
seropositive to the TRT vird8. The clinical syndrome has never beerorég in New Zealand,

and there is limited serological evidence to suggest that the TRT virus is not present in this
country®

3.3.4.6Effect of introduction

Economic losses may occur through poor weight gains, higher food consumption, mortality due
to secondary infections, increased condemnations and/or downgrading at slaughter and increased
medication and production costs. Mortality rates are generalbg But may reach 70% where
secondary bacterial infections occur. The disease is stronglynofldédy poor management
practices?

3.3.4.7Risk of introduction in chicken meat

It appears that viraemia is transient and of a low fitteThe virus was not isolated from blood
collected between 1 and 7 days po$gection, or from liver, spleeor kidney between days 1 and

12 postinfection. Viral replication occurs principally in the upper respiratory tract (nasal tissue).
High titres of virus are recovered from the upper respiratory tract at 3 and 5 daydqugin;
thereafter, the amounf virus recovered falls quickly and little virus is recovered from 7 days
postinfection. In turkeys, low titres of virus can be shed from the respiratory tract up to 14 days
after inoculation and the virus can be detected in the trachea up to 7 day®polgation. The

virus has been isolated from the lung of infected turkey poults up to 9 daysfpoton 2 3 19
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Only very small amounts of virus may be recovered from the trachea, air sacs, kidney, ovary and
spleen®

Broiler chickens argenerally affected at8 weeks of age and so could be infected at the time of
slaughter.

There is a transient, lo¥evel viraemia and a limited and shdéivted distribution of virus in the
tissues of infected birds.

The virus is primarily found irtie upper respiratory tract, which is removed from all but around
0.2% of chicken carcasses at slaughferThe temperature achieved during cooking would be
expected to destroy the virus.

Furthermore, natural transmission has only been confirmed gy doetact, and experimental
transmission has been possible only by the respiratory route, so it is considered that chicken meat
products are unlikely to act as a vehicle for the introduction of the virus.

It is concluded that the risk of introduction™RT virus in imported chicken meat products is
negligible.

3.3.4.8Recommendations for risk management

No specific safeguards are required.
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3.3.5 BIG LIVER AND SPLEEN DISEASE {tc\I3"3.3.5  BIGLIVERAND SPLEEN
DISEASE}

3.3.5.1Aetiology

Field observations and laboratory transmission studies indicate that big liver and spleen disease is
infectious. The causative agent is presumed to be a virus. Attempts to cultivate the disease agent
have been unsuccessftif 2

3.3.5.2The disease

The disease has been recognised in commercial broiler breeder hens in Australia since 1980. ltis
characterised by enlargement of the liver and spleen, a sudden drop in egg production and
increased mortality. Clinical signs in affected birds incligleression and anorexia. The disease

has been recognised almost exclusively in adult flocks in production between 24 and 58 weeks of
age. The drop in egg production lasts f@¥ ®eeks and then returns to normal over a further 3
weeks. An increase in henortality rate of between 0.1% and 1% per week may be seen. The
severity of the egg production drop may vary frofd(B%6 on a hen per day ba&s: 4 The

disease is most prevalent in adult broiler breeder flocks but has been seen in oneddger bre
and some broiler flocks that reach sexual maturity. Antibodies have been detected in one flock of
commercial layers. Antibodies have not been recognised in sexually immatur® birds.

3.3.5.3Epidemiology
Evidence of natural infection has only befeund in chickens older than 24 weék®.

The disease agent spreads rapidly through chickens housed in the same shed and usually affects
all sheds on a farm within B0 weeks, despite quarantine precautions. People and equipment are
thought to be iportant for mechanical spread of disease. Airborne spread or insect vectors have
not been ruled out. Thorough eafibatch hygiene eliminates big liver and spleen disease from
isolated farmé&?

Young birds exposed by natural routes do not develop sfgiisease or seroconvert until after
sexual maturity. Big liver and spleen disease has been reproduced in adult birds by parenteral or
oral inoculation with faeces, buffy coat, spleen or liver material taken from birds in the acute
stage of the diseasBtansmission is also possible by direct contaét?

After oral administration, antigen may be detected between 2 and 4 weeksf@ctgin, and
antibody between 3 and 6 weeks. The liver probably contains the highest concentration of the
disease@ent, as it has been shown as having the highest infectivity. It is thought that excretion
of the agent may occur when birds develop antigena@mia.

3.3.5.40ccurrence
The disease has only been seen in Australia, although serological reactionsmesedoded in

flocks in the United Kingdom and the United Stadte%.® It has not been reported in New
Zealand.
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3.3.5.5Effect of introduction

The disease is considered by some to be the most economically significant disease of sexually
mature brder breeders in Australia, because of loss of egg production in affected fidcKs.

3.3.5.6Risk of introduction in chicken meat

The lack of understanding of the causative agent and how it is transmitted makes the formulation
of specific safeguasddifficult.

Electron microscopic examination of uHifain sections of liver, spleen and kidney of affected
birds has failed to demonstrate the presence of anylikeusarticles, even when the presence of
big liver and spleen antigen has been cordirin these tissués?

Transmission is possible by the oral inoculation of spleen or liver, but these tissues are removed
during processing. The agent can infect birds at a young age and appears to remain dormant in
tissues for long periods of time.

3.3.5.7Recommendations for risk management

For all commodities under consideration, chicken meat products must be certified to have been
derived from birds whose parent flocks did not show clinical signs of big liver and spleen disease
in the previou$ months.
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3.3.6 HIGHLY PATHOGENIC AVIAN INFLUENZA {tc\I3"3.3.6 HIGHLY
PATHOGENIC AVIAN INFLUENZA }

3.3.6.1Aetiology

Avian influenza is caused by viruses of the gemnifuenzavirus A, Bin the family
Orthomyxovridae. Only type A viruses are found in birds. Many species of bird have been
shown to be susceptible to infection with influenza A viruses, but the overwhelming majority of
isolates are of low pathogenicity for chickens and turkeys. Influenza A vingselassified into

subtypes on the basis of antigenic variation of their haemagglutinin (H) and neuraminidase (N)
surface protein’Yagai nst which the greatest selection
responsé All reported outbreaks of hly pathogenic avian influenza (HPAI) have been of the

H5 or H7 subtype although many H5 and H7 subtype viruses isolated from birds have been of
low virulence?

3.3.6.2The disease

The disease caused by influenza A viruses in chickens and turkdyistogaisally been called

if owl @ Itisngliesehé involvement of a virulent virus and is used to describe a disease

of chickens with clinical signs such as excessive lacrimation, respiratory distress, sinusitis,
oedema of the head and face, cyanobthe unfeathered skin, and diarrhoea. Sudden death may

be the only sign, especially in the case of infections with very highly virulent influenza viruses.
These signs vary enormously depending on the host, age of the bird, presence of other organisms
and environmental conditiod8In general, however, more clinical signs are seen the longer the
birds survive the HPAI infectiof?)

Highly pathogenic strains of avian influenza virus are now defined by the OIE as able to produce
mortality in six or moe of eight susceptible&weekold chickens within 10 days of intravenous
inoculation® The European Commission has a similar definition using the intravenous
pathogenicity index, or IVP® There are a large number of viruses classified as low to
moderately pathogenié,

In outbreaks of HPAI in turkeys and chickens, morbidity and mortality can reach®00%.

Type A influenza viruses can be zoonotic under natural conditions. The sporadic spread of these
viruses to people is usually associatedhwatccupational exposure, and hunrtethuman
transmission is very limite@.

3.3.6.3Physical and chemical stability

Influenza viruses are most stable at pBl? They are not very stable below pH 6. The ultimate
pH of poultry muscle is between 5.i7d5.9"

Infectivity is retained for several weeks at@, for months at200C, and for years atity C ©
Survival in the environment is increased in cool and moist conditions. For example, the viruses
have been recovered from liquid manure 105 tlays after depopulation in wintertime following
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outbreaks of HPA( Infectivity in faecal material was retained for-38 days at 4C and for 7
days at 20 C.*)

Thermoinactivation rates differ among straffigut two different strains were inactiea by
heating for 15 minutes at 86 or for 5 minutes at @C.® At temperatures above 60,
infectivity is destroyed very quickly

3.3.6.4Epidemiology

The frequency of antigenic variation among the influenza viruses is high and occurs in two ways,
drift and shift. Antigenic drift involves minor antigenic changes in the H and/or N antigens,
apparently caused by single point mutations which alter the structure of surface proteins. Avian
influenza viruses show less antigenic drift than mammaliarsesufor reasons which are
unknown. Antigenic shift involves major antigenic changes in the H and/or N antigens. The
segmented nature of the viral genome (eight segments of RNA) allows segments to reassort when
a cell is infected with two different inflmea viruses, potentially yielding 256 genetically
different progeny viruses. Genetic reassortment has been demonstrated to occur when ducks are
infected with two antigenically distinct viruses, and it is not surprising that viruses with almost
every combiation of antigenic subtypes have been recovered from ducks in nature. Reassortment
is suggested as the mechanisf by which fAnewod

Since the midl970s influenza viruses have been isolated from avian species representing most of
the major families of birds throughout the world. Migratory waterfowl, particularly ducks and
geese, have yielded more avian influenza viruses than any other group of birds, but overt disease
does not seem to occur in these bifta.theory which is gaimig support is that all H5 and H7
viruses are of low virulence in their natural reservoir, waterfowl, but they mutate todfteAl
introduction into poultry flock&? It is possible that the virulence shift may occur some months
after introduction, afterepeated cycles of replication in large numbers of chickéns)
Although evidence for this theory is still limited, it may mean that cause and effect relationships
between specific avian influenza viruses in waterfowl and outbreaks in poultry imibbssible

to prove.

Because of the intestinal nature of avian influenza infections in waterfowl, large quantities of
virus are excreted in faeces, and ducks have been shown to excrete the virus for as long as 30
days®” One study showed that 60% o¥@nile ducks sampled on a lake in Alberta, Canada prior

to migration were excreting virus, and such quantities of virus were present that isolation from
untreated lake water was possiffledowever, once the birds began their migration the isolation
ratedropped markedly, and the lake water did not retain infectious virus after the birds left,
suggesting that the viruses may survive for only short periods in the envirdfiment.

Ducks, geese, pigeons, and pheasants appear to be refractory to evemsttpathomenic
influenza viruses for chickens and turkeys. Quail may be affected by some HPAI viruses. There
has been only one report of disease in wild birds associated with HPAI virus, that is, among
South African terns in 196%.

The methods of tramission of avian influenza viruses are poorly understocthe viruses
replicate in the respiratory and intestinal tracts of infected birds, and transmission appears to be
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by respiratory aerosols or through faeces, either directly or in contaminatzcwiod® In

view of the relatively slow and inefficient spread observed in both natural and experimental
infections, especially with HPAI viruses, the faecal/oral route appears to be the main route of
spread. There is little evidence for airbospeead over significant distanc®sWild birds are
probably the most common means by which HPAI is introduced into domestic flocks, and for all
birds, the ingestion of infective faeces appears to be the most important mode of tranSiission.
In expements carried out almost 70 years ago, it was shown that transmission of infection was
not possible through the feeding of muscle tissue of viraemic Gitds.

None of the avian influenza viruses are considered to be endemic in turkeys or chiclens. It
significant that the majority of outbreaks in the USA and the United Kingdom have occurred in
turkey flocks situated on the migratory route of waterfGwP

Outbreaks of HPAI have always been much more common in turkey flocks than chicken flocks,
presumably because turkeys were traditionally raised outdoors, where they were able to come into
direct contact with migrating waterfowl, whereas intensive chickens production has always been
predominantly in totally enclosed hous@siowever, over theast two decades there has been a
steady move toward total housing production systems for meat tfRelysthe USA at least

80% of meat birds are now reared inddétsand in North Carolina, the most intensive turkey
production area of the USA, fewttan 1% of meat turkey flocks are now raised under range
conditions ") A similar trend has occurred in Great Brit&ffi. This may explain why over the

past 20 years reports of severe disease outbreaks involving highly pathogenic influenza A viruses
have become less comméh.

3.3.6.50ccurrence

Avian influenza viruses in their natural reservoir, waterfowl, appear to have a worldwide
distribution® Outbreaks of HPAI were reported in Hong KdtgAustralia and Italy during
19970

Periodic sureys of wild ducks in New Zealand have resulted in the isolation of several strains of
avian influenza A virus, although the infection rate has always been low in comparison to reports
in waterfowl in other parts of the worft) Until recently, none oftte avian influenza strains
isolated had the H5 or H7 antigens which are a feature of all the virulent strains. However, a
survey of 346 wild ducks from five sites in New Zealand which was carried out in early 1997
resulted in the isolation of six avianflirenza viruse€? two of which were H5N£Y
Nevertheless, no outbreaks of avian influenza have been reported in this country.

3.3.6.6Effect of introduction

Losses to the poultry industry could be significant if highly pathogenic strains ofiiafieamza

were introduced to New Zealand. Depending on the strain of virus introduced, flocks of
chickens, turkeys or ducks could be affected. Individual poultry producers could be severely
affected and the costs of control procedures could bé?tighn outbreak of HPAI would affect
exports of poultry products and hatching e§gs.
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While native bird species could be infected with HPAI viruses, it is unlikely that they would be
affected clinically. However, the potential for infected wild duckscdioaa a reservoir of the
virus and to spread HPAI to domestic poultry would be of concern.

3.3.6.7Risk of introduction in chicken meat

Avian influenza viruses appear to be natural infections of waterbirds, which cause no disease in
the natural hosts buthich are periodically introduced into turkey and chicken flocks, causing
dramatic disease characterised by extremely high mortality. There is no evidence that HPAI
viruses become endemic in poulfy?

Several criteria would need to be met for chickeeat to introduce HPAI into poultry flocks in

New Zealand. Firstly, the virus would have to be present in the tissues or on the surface of a
clinically normal bird at slaughter. This could occur only by slaughtering a bird that was either
viraemic or wa shedding HPIA virus in the faeces after recovery from disease. It is considered
that in view of the rapid course of disease, the high mortality and the dramatic clinical signs of
HPAI, the probability of either a viraemic or a recovered bird beingybtaved for human
consumption is remote, at least with respect to commercial broiler operations.

Secondly, the virus would have to survive during storage and shipping of the chicken meat
products to New Zealand. On the one hand, influenza viruses areryestable at the ultimate

pH of chicken meat. On the other hand, they can survive chilling and freezing for long periods, so
shipping of chicken meat products to this country might result in introduction of influenza virus if
it were present in thosequucts at the time of packing.

Thirdly, the virus would have to infect poultry in this country. The main route of infection is the
oral route, so infectious material would have to be fed to poultry, which would be more likely in
the case of flocks of lsyard chickens than for commercial poultry flocks. As influenza viruses
survive for very short periods at temperatures df ®@0cooking would readily destroy any
surface contamination of the virus, and cooking times which resulted in a core tempdrature o
greater than 60C would destroy any virus within tissues. Therefore, for contaminated imported
chicken meat products to pose any risk of transmission of HPAI virus infection to local poultry,
raw scraps of the imported carcass tissue would have talbe fe

However, there is no evidence that transmission of HPAI viruses is possible in meat from
clinically healthy chicken&; ¥ and experiments carried out nearly 70 years ago showed that
transmission was not possible by the feeding of meat from viraerd&¥

Although the likelihood of imported chicken meat products being a vehicle for the introduction of
HPAI viruses is considered to be remote, the
poultry flocks is likely to be severe. Thereforesitoncluded that safeguards are justified.
3.3.6.8Recommendations for risk management

3.3.6.8.1 Fresh chicken meat
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For fresh chicken meat, MAF considers that the safeguards recommended by the Office
International des Epizooties, as detailed in the @ternational Animal Health Co@® (OIE
Code) are appropriate :

When importing fresh chicken meat from HPAI free countriéise meat must be
accompanied by anternational sanitary certificatflefined by the OIE Code] attesting
that the entire comgnment of meat comes from birds which have been kept in an-HPAI
free country since they were hatched or for at least the past 21 days.

When importing fresh chicken meat from countries or zones considered infected with
HPAI®, the meat must be accompanigtaninternational sanitary certificatgdefined

by the OIE Health Code] attesting that the entire consignment of meat comes from birds
which have been kept in an establishmentfieen HPAI and not situated in an HPAI
infected zongdefined by the OIECode].

In addition, the chicken meat products must come from birds which have not been
vaccinated for avian influenza.

3.3.6.8.2 Cooked chicken meat

The OIE Code does not recommend safeguards for cooked chicken meat. The current MAF
requirements for aked chicken meat, based on an earlier reieave as follows:

The meat products must have been subject to heat treatment resulting in a core
temperature of at least @ for 30 minutes or 1@T for 1 minute.

However, 5 minutes at 6@ is sufficient to inactivate influenza viruses. Therefore, for chicken
meat from countries which do not meet the standards in 3.3.6.8.1, the chicken meat products must
be subjected to a hetreatment resulting in a core temperature of at le@& &% 5 minutes or

1000C for 1 minute.
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3.3.7 INFECTIOUS BURSAL DISEASE{tc\I3"3.3.7 INFECTIOUS BURSAL
DISEASE}

3.3.7.1Aetiology

Infectious bursal disease (IBD) is caused by the IBD viumch is a member of the
Avibirnavirusgenus in the family Birnavirida®.1BD serotype 1 (IBD1) viruses mainly infect
fowl, and antibodies aneidely distributed. There are many strains of IBD1. Some turkeys have
antibody to IBD1, and it has been isolated from difeks.

IBD serotype 2 (IBD2) viruses are widely distributed in turkeys, and antibodies are common in
chickens and duck®. However,IBD2 has not been shown to cause disease in any avian
specied? ¥ IBD2 infection of turkeys is dealt with in detail in section 9.2.6.

3.3.7.2The disease
Serotype 1 viruses cause disease only in chickens.

IBD is an acute, highly contagious viiafection of young chickens. The clinical signs of the
disease are related to immunosuppression caused by damage to the bursa of Fabricius, and the
earlier in life a chick is infected the greater the bursal damage and the greater the
immunosuppressio®. Under commercial conditions chicks are usually infected only when
maternal antibody levels begin to wane-&w®&eeks of age. The incubation period-3 @ays'?

Disease has been recorded in birds between 10 days and 20 weeks of age, a time pariod whi
corresponds well with the development of the biffsa.

In acute outbreaks, clinical signs include diarrhoea, anorexia, prostfaitmfully susceptible

flocks the disease appears suddenly and there is a high morbidity rate, usually approaching
100%® Mortality is often nil but may be as high as20%, usually beginning on the third day
postinfection and peaking over the nex?days®

Many outbreaks are less severe and in some cases the only sign may be impaired weight gain,
which resits in poor economic returr8. Mild strains of the virus do not produce clinical signs
unless the degree of immunosuppression is sufficient to predispose the infected birds to
secondary infectiof?

Around 1987 a highly virulent form of IBD was recasgd in Belgium and the Netherlands and
this has subsequently spread wid@lyHighly virulent viruses cause high mortality:-18 % is
common® but sometimes it can be as high as 90% or 160%.

Vaccination is commonly practised. It is usuallgdadon hypermmunisation of breeder hens by

the repeated administration of inactivated vaccines. Maternal antibody is transferred in egg yolk
to the chicks, normally providing protection at least for the fu3teeks of life. If titres are

high enoughchicks may be protected for 5 weeks or even loRRyéfrvaccination of broilers is
practised, they may be vaccinated once or twice, using live vaccines. The first vaccination is
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usually either in ovo (3 days before hatching) or at day 1, and thedseacrination is usually
between 10 days and 2 weeks of &ye.

Many different |ive vaccines are available f
Ahot 0 strains. The more virulent vaaddthesene st
have recently been used with some success in Europe to counter the new highly virulent viruses.
Vaccine viruses may cause considerable damage by themselves, including bursal atrophy, reduced
weight gain, immunosuppression and death in chicksowitmaternal antibod$.% ) Birds may

shed Ahoto vaccine s%amrdisprend td atherflggksoahocBiged per

3.3.7.3Physical and chemical stability
The IBD virus is very stable. It resists freezing and thawing anddkesia pH 2 or greaté?.

The thermostability of the IBD virus has long been recognised, and several documents have
examined the quarantine implications of tfig.

Reports from the late 1960s indicated that the virus was still viable aften@temat 60 C, but

was inactivated by heating for 30 minutes at @3> A report from the 1980s indicated that in
tissue culture fluids the virus survived heating for 10 minuted &€ Hut did not survive heating
for 1 minute at 82C.® A vaccine stain added to a nugget meat mixture was inactivated by
heating for 5 minutes at 7% or for 1 minute at 80C.©

These early studies were usually based orafhleatch testing with very low starting titres of
virus, such that after the first phase offzpic heat inactivation, no virus was detect&ble.

Experiments commissioned in 1988 by the New Zealand Poultry Industry Assd@iaticthe
thermostability of the IBD virus, using the 52/70 strain in bursal homogenates, showed that there
was a rapidall in infectivity within a very short time, followed by a more gradual decline of
more heatesistant virus particles. The initial fall in infectivity was about two logs (99% of the
initial material). In the second phase, the approximate times takeduce the infectivity by 1
logiowere 19 minutes at DC, 11 minutes at T&, and 3 minutes at 8C. This work confirmed

the heat resistance of the IBD virus, and it was concluded that reducing the probability of
remaining infectivity to 0.1(log 1§ required heating for 50 minutes at(dD, or 9 minutes at

800C. It was further concluded that to reduce the probability of remaining infectivity to 0.001
(log 10%), heating for 90 minutes at @0 or for 14 minutes at 8C was require¢?

The New Zealand la¢ treatment requirements for imported poultry meat, which are based on
these 1988 experiments, are 50 minutes @€70 minutes at 8IC, or 1 minute at 1%

However, a deficiency of this early work on IBD virus thermostability, from a biosecurity
decisionmaking point of view, was that the thermostability of IBD virus in chicken meat as
distinct from other suspension media or dilution media was not stiftlied.

In 1997, the Central Veterinary Laboratory in the United Kingdom carried out furdearoh
into the heat inactivation of IBD virus (CS88 strain) on behalf of the Australian Chief Veterinary
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Officer* 12 |t was demonstrated that IBD virus in tissue homogenates survived high
temperatures for an unexpectedly long time; chicken meatcth&até5 minutes at & still
contained IBD virus at a titre of #8?CIDso/g, that is 478 chick infectious doses (50%) per gram.

Several differences between the 19881d 19971 ?studies may have contributed towards the
different results. Theaglier experiment was conducted using the 52/70 virus strain, and it is
possible that the CS88 strain used in the 1997 study is more heat resistant as well as being more
virulent. In addition, the 1988 work was undertaken on a clarified suspension otihehile

the 1997 study used an unclarified suspension of infected tissues, a medium possibly more
reflective of the condition under which chicken products are cooked. It was observed in the 1997
study that the suspension coagulated after heating fairilies at 70C or 15 minutes at &,

and this may have had some protective effect on the virus. Moreover, the titre of virus in the
homogenate used in the 1997 studyf2CIDs¢/0.1 ml) was more that #8times higher than

the 1988 study.

The Austalian Quarantine and Inspection Service used the results of the 1997 study to formulate
their requirements for the importation of cooked chicken meat into Austfalizhe Australian
conditions include heating to achieve a 6 D (million fold) redudtidhe titre of virus in meat,
namely 165 minutes at 74£€, 158 minutes at 75C, 152 minutes at 76C, 145 minutes at

77/ C, 138 minutes at 78C, 132 minutes at 79C, or 125 minutes at 3@C.%

A recent study directly examined the effect of cooking on the survival of IBD virus on poultry
meat products. Fourrsins of IBD1 virus and one strain of IBD2 virus were seeded onto poultry
products which were then cooked under typical industry conditions. No appreciable differences
in thermostability were observed between the strains tested. It was shown that wkiihg co
inactivated most of the virus, some infectious virus was still recoverable from drumsticks and
chicken patties cooked to internal temperatures bi7and 73.8 C respectively*®

3.3.7.4Epidemiology

IBD serotype 1 viruses mainly infect fowl, but they have also been isolated from turkeys and
ducks® Antibody to IBD1 has been found in geese, shearwaters, terns, common noddy, silver
gulls, ducks ad penguins ©

The IBD virus is transmitted by the fae@ahl route. Chickens are highly susceptible to oral
infection. During the acute phase of infection, birds excrete large amounts of the virus in their
faeces for up to 2 weeks following infemt. The virus is highly contagious and spreads rapidly

by direct contact and by contamination of food, water and litter. Aerial spread is not important
and there is no evidence for vertical transmission. Wild birds, rodents, humans or fomites may
be lesponsible for mechanical transmission between flgckd?

3.3.7.50ccurrence

IBD virus is distributed worldvide 23
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Serological evidence of IBD in broiler chickens was detected in New Zealand in 1993. Cross
neutralisation tests confirmetiat the isolates belonged to serotype 1. Pathogenicity tests
demonstrated that the isolates did not cause clinical signs in SPF chickens. Thus it was
concluded that the New Zealand isolates were apathogenic. However, the isolates did produce
bursal darage and immunosuppressiéfi. The virus has been identified as a relatively avirulent,
possibly vaccinal, strain that is less contagious than classical strains. Given attention to flock
hygiene and repopulation policies, it appears possible to elinmfetéon from farms which are
currently infected'®

3.3.7.6Effect of introduction

As IBD virus causes disease only in chickens, its introduction would be expected to impact only
on the poultry industry.

The effect on the poultry industry would @l on the virulence of the introduced strain and the
extent to which it spread before being dete€t@d he highly virulent form of the disease which

was recognised in 1987 in Europe can cause exceptionally high mortalitEs 4. common,

and figues even above 65% have been recorffedjighly pathogenic IBD in Asia frequently
causes a 30% flock mortality as well as other losses including deaths and downgrading due to
secondary bacterial and viral infections following immunosuppre§sion.

If an intermediate strain of IBD were to become endemic, the clinical signs might be less obvious
than with the acute disease, but increased losses would be expected from a variety of other
diseases due to the immunosuppressive effects of IBD®itisdifference in economic returns
between infected and uninfected flocks ofl46 was demonstrated in Northern Irel&MEven

vaccine strains may cause considerable damage, including bursal atrophy, reduced weight gain,
immunosuppression and death in chiskthout maternal antibody:. ).

It might be difficult to restrict the spread of IBD viruses, although New Zealand producers appear
to have been successful in controlling the strain introduced in1993.

3.3.7.7Chicken meat as a vehicle

Following aal infection, the virus is rapidly carried by macrophages and lymphoid cells of the
gut to the liver, and from there via the bloodstream to the bursa, where there is massive virus
replication in macrophages by 11 hours go&ction. This leads to a sewd and pronounced
viraemia and secondary replication in other orgarisarge amounts of the virus are shed in the
faeced? ¥

In 1997, the Central Veterinary Laboratory in the United Kingdom investigated the dissemination
of IBD virus (strain CS88 the tissues of infected chickeéfs1? The virus was found in liver,
kidney, faeces, bursa and blood samples frol@@#ours posinfection. It was detected in
muscle homogenates at 48, 72 and 96 hoursipfesition. The titres of IBD virus in oscle

tissue were significantly lower than the titres that would be expected in the bursa. Previous
studies had shown that it was possible for the titre of virus in the bursa to be moré®ihan 10
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gram, whereas in the 1997 study the virus titre per gfanuscle tissue peaked at less thar10

(at 3 days posnfection). It was concluded that the CS88 strain of IBD virus is widely
disseminated throughout tissues and organs of infected chickens for at least 96 heurs post
infection®?

MAF-commissiond trials carried out recently in the USA have also investigated the persistence
of IBD virus in various tissues of infected chickens. Pooled samples of muscle, liver, kidney,
spleen, lungs and bursa harvested from chickens at 4, 7, 9, 11, 16, 18 arslj#istiajection

were infectious to-3veekold chickens when inoculated by the oral route. The experiment was
repeated and infected chickens were held for 3, 4 and 5 weeksfgosion. Pooled samples
collected from these chickens were found to be trdas at 3 and 4 weeks pastection, but not

at 5 weeks. This work indicated that the IBD virus persists in the tissues of recovered birds for at
least 4 weeks after infecti¢t?)

A further experiment was carried out in the USA to examine the daratipersistence of IBD

virus in different tissues of chickens. Samples of breast muscle, liver, lung, kidney, spleen, and
bursa were taken from chickens killed at weekly intervals for 5 weeks following infection with
IBD virus. Breast muscle was not iofeve at any sampling in this study, but liver, lung, kidney,
spleen and bursa contained infectious virus at 7 daysrdestion. At 14 days poshfection,

only bursal tissue remained infective, and it remained infective until 28 days but was ndgative a
35 days. This experiment confirmed that the bursal tissue is the site of persistence of IBD
virus 3

In summary, IBD virus has been detected in muscle tissue at 2, 3 and 4 dayeptish*? but

not at 7 days poshfection®® Since neitheof these experiments have looked for the virus on
days 5 and 6 posnfection, it is reasonable to be cautious and to conclude that the virus may be
present in muscle from-26 days posinfection.

All chicken carcasses include kidney tissue, and ibbas stated that all birds some fragments
of the bursa of Fabricius will remain after processing, and 4BQB@ of birds the whole of the
bursa may be left in the carcd¥s.

Chickens usually become infected with IBD virus-#& ®eeks of age and askughtered at-3
weeks of age.

As the virus is present in faeces of infected birds, Saeeal contamination during slaughter
might result in limited contamination of the skin of an infected bird at slaughter, but unlike
bacteria of public health coarn viruses will not multiply on the carcass surface

As the virus may be present in liver tissue of infected chickens for at least 2 weeks and in bursal
tissue for at least 4 weeks, and as at least fragments of bursal tissue may be present in chicken
carcasses after processing, it can be concluded that chicken carcasses could serve as a vehicle for
the introduction of IBD virus. Bon# and boneless chicken meat cuts would be less likely to
harbour the virus.

3.3.7.8Risk of introduction
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There are twgossible routes of introduction of IBD virus with imported poultry. As the virus is
excreted in faeces, faecal contamination during processing of infected birds might result in the
virus being carried on the carcass surfadewever, unlike bacteria ofublic health concern,
viruses will not multiply on the carcass surface.

More importantly, as the virus may be present in the tissues of infected or recovered birds for as
long as 4 weeks after infection, any bird killed during that period could harl@wrds. As the

virus does not persist in muscle tissue for longer than 6 days, the risk of introducing the virus in
imported bonen or boneless cuts of chicken meat would be less than the risk posed by the
importation of whole chicken carcasses.

As thevirus is known to be extremely resistant to inactivation by freezing or cooking, it is
considered that scraps from infected imported chicken meat could act as a source of IBD virus for
chickens.

As IBD virus is transmitted orally, it is considered thattfee virus to become established in
New Zealand, it would be necessary to feed the virus to poultry in this country. For imported
chicken meat products to be the source of that virus would require the importation of chicken
meat products which were camygi the virus, and there would have to be a route by which the
imported chicken meat products could transmit the virus to poultry flocks in this country. It is
considered that the most likely route would involve scraps of imported chicken meat in household
garbage. For household garbage to contain viable IBD virus originating from infected chicken
meat being imported into New Zealand, the virus would have to survive on the chicken meat
products, parts of which would have to be thrown out as garbage, ayatltage would have to

be fed to a poultry flock. Poultry with the greatest chance of coming into contact with household
garbage are those in backyard flocks.

If infection were to become established in backyard chickens it would be able to spread to other
flocks, and therefore infected backyard poultry flocks could act as sources of IBD virus for
commercial flocks.

To investigate the likelihood of the introduction and establishment of IBD in backyard flocks,
two different quantitative risk assessment niedeere developed to assess the risk posed by IBD
virus carried in chicken carcasses, bameuts of chicken meat or boneless chicken meat.

The first model is presented in Appendix 1.

The model indicates that even if only 0.1% of the current annoiébconsumption (measured

in terms of carcasses or carcass equivalents) were imported from countries with endemic IBD,
even in the form of boneless cuts, without appropriate safeguards it is virtually certain that IBD
would become established in backyahitken flocks, as the highly heasistant virus is likely

to survive cooking and any chicken scraps in household garbage which is fed to backyard poultry
would contain enough viable virus to result in infection.
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Because of the importance of thesaiagstions, a further model was developed to utilise the heat
inactivation data generated by the Quality Control Unit at CVL in the UK in49and to

express infectivity of cooked chicken meat scraps in terms ofo@E» gram of tissue. This
second moel is presented in Appendix 2. The conclusions reinforce those reached in the model
presented in Appendix 1; that is, that cooking cannot be considered a reliable safeguard against
IBD.

3.3.7.9Recommendations for risk management
3.3.7.9.1 Uncooked chiken meat:

Meat products must be sourced from broiler flocks demonstrated to be free from
infection with IBD viru$ and not vaccinated with live IBD vaccines.

3.3.7.9.2 Cooked chicken meat:

The modelling of the heat inactivation of the IBD virus, presgmt Appendix 2,
indicates that realistic cooking times cannot be relied on as a safeguard against
IBD virus, so meat products must be sourced from broiler flocks demonstrated to
be free from infection with IBD virtignd not vaccinated with live IBD vé&oes.
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3.3 MAREKG®GS DHICS\BBSEMAREKO6S DIFSEASE
3.3.8.1Aetiology

Marekodos disease ( MD) is caused by gallid he
Herpesviridaé? There is considerable variation in virulence of MD viruses, rarfgingalmost
avirulent to very virulen®

3.3.8.2The disease

MD is a neoplastic lymphoproliferative disease of chickens characterised by mononuclear cell
infiltration and the development of lymphomas, principally in the peripheral nerves and visceral
organs® The disease takes a chronic course (classic form) or an acute course (acute form) and
mainly affects €20 week old birds. The incubation period varies considerably, f2dnvzeks.

Before the introduction of vaccination, mortalities were 1:086% (classic form), 20 30%

(acute form) and up to 70% in some outbredks.

The classical form is characterised by peripheral nerve enlargement and paralysis. In the acute
form, there are multiple and diffuse lymphomatous tumours in visceral orfyageneral, the

more virulent the virus and the more susceptible the chicken, the more likely that infection will
result in the acute form. In addition, there is a third less common form of the disease which
results from acute viral encephalitis antkisned transient paralysi®.Virulent MD isolates are

highly pathogenic and oncogenic for HW&ccinated and genetically resistant chickens. Virulent

MD viruses also cause immunosuppression in susceptible chiékens.

3.3.8.3Physical and chemical sthility

When present in skin epithelial cells, the virus is relatively resistant to environmental factors.
The virus survives extended freezing. Getle preparations of MD virus are inactivated b§G6
for 30 minutes and @ for 10 minute$>

Thevirus is not likely to be adversely affected by the pH changes associateaitmortis.®
Cell-free preparations are inactivated when treated for 10 minutes at pH 3 or 11, but are relatively
stable at pH 7.6: %

3.3.8.4Epidemiology

Under natual conditions MD infection occurs almost exclusively in chickens. MD infections
may also occur in quail and turke§s’)

MD is highly contagious and the virus spreads by direct or indirect contact. The agentis excreted
by apparently normal infectetlickens during the incubation period and after the development of
clinical signs. The agent can be excreted as early as 2 weeksfposon. Infection occurs via

the respiratory routg. >
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Infectious virus is associated with feathers, dander farces. Infection probably persists
indefinitely in infected birds; some chickens were found to shed the virus from skin for 76 weeks.
Chickens that survived exposure to MD virus & ®eeks of age were shown to excrete the
agent at 16 and 24 monthisagie, and the virus was demonstrated in the blood of such birds at 24
months of ag&: ¥

Vaccines are available for the control of MD. None of the commercially available vaccines
prevent superinfection with virulent virus, but viraemia and virus shgdidbm feather follicles

are reduced. Vaccinated chickens exposed to virulent MD virus become chronically infected with
both the vaccine virus and the challenge itus.

3.3.8.50ccurrence

MD occurs worldwide ? * Dincluding New Zealand. Veryinalent MD virus strains were first
identified in the late 1970s, mainly in HWaccinated flocks with high MD losses, and these
now appear to be the dominant type in many courf&ris/irulence studies have not been done
on New Zealand strains of Midrus® but virulent strains do occur, necessitating vaccination
with HVT vaccines® However, the sealled very virulent form of the disease has not been
reported in this country.

3.3.8.6Effect of introduction

Economic effects of MD infection inafie mortality, poor feed conversion, reduced productivity,
carcass condemnation and the costs associated with vaccipdtiorhe introduction of very
virulent strains of MD into New Zealand would result in more clinical disease and, perhaps,
reduced #icacy of vaccines.

3.3.8.7Risk of introduction in chicken meat

The MD virus replicates in many tissues including skin epithelial cells in feather fofficlés
infectious agent is present in tumours, nerves, whole blood and many other ordaokertsc
affected with MD@ 2

As MD is almost universal in chickens, slaugkdge birds are likely to be infected. The virus is
likely to be present in skin at the time of slaughter and would survive in frozen chicken meat, as it
is not affected byréezing.

Commercial poultry flocks are vaccinated against MD, but vaccinated chickens may harbor and
excrete virulent strains, although the amount of virus excreted is less than that shed by non
vaccinated chickens.

Although it is likely that the skin amported carcasses could contain MD virus, the route of
infection is respiratory by inhalation of infectious dust. Therefore, meat is not considered a
vehicle for transmission of the virus.
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The risk of introduction of exotic strains of MD virus inported chicken meat products is
considered to be negligible.

3.3.8.8Recommendations for risk management

No specific safeguards are required.
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3.3.9 NEWCASTLE DISEASE / PARAMYXOVIRUS 2 / PARAMYXOVIRUS 3 {tc\I3
"3.3.9 NEWCASTLE DISEASE / PARAMYXOVIRUS 2/ PARAMYXOVIRUS 3 }

3.3.9.1Aetiology

Newcastle disease (ND) is caused by a member of the dgemmslavirusin the family
Paramyxoviridae. There are nine avian paramyxoviruses, all within this ¢eNesicastle
disease is caused by avian paramyxovirus 1 (FIMMn addition to Newcastle disease, this risk
analysis considers avian paramyxovirus 2 and avian paramyxovirus 3-2Rivisl PM\/3).

3.3.9.2The disease

All birds appear susceptible to infectiaiith ND viruses, but the pathogenicity varies greatly
with the host. Chickens are highly susceptible, but ducks and geese may be infected and show
few or no clinical signs, even with strains lethal for chickéns.

Little is known about the pathogenicity avian paramyxoviruses for nmommercial avian

species, as the amount of investigation into the disease potential of these viruses has been directly
related to the perceived economic importance of the avian species concerned. Thus, although
disease caed by PMV1 is most commonly reported in poultry, it appears that there is a
complete spectrum of virulence of PMMviruses for most species of birds, from inapparent
infection to 100% mortalit{?) There have been numerous reports of severe clingeasé and

high mortalities caused by PMYin a number of species of caged psittacines and passérines.

It is very difficult to predict how a PMM. virus from one species of bird will behave in another
species. Chickens may either be unaffected or neyten infected experimentally with a
PMV-1 virus which causes severe disease in parrots, and likewise a strain which is 100% fatal to
young chickens may cause f@éatno deaths in pigeons or psittacine biftls.

In chickens, the pathogenicity of ND istedamined chiefly by the strain of the virus, although
dose, route of administration, age of the chicken, and environmental conditions all have an
effect® In general, the younger the chicken, the more virulent the disease. With virulent viruses
in thefield, young chickens may experience sudden deaths without obvious clinical signs, while
in older birds the disease may be more protracted with characteristic clinical signs; listlessness,
increased respiration, weakness, prostration and €eath.

The narotropic velogenic form of the disease has been reported mainly from the USA. In
chickens it is characterised by sudden onset of severe respiratory signs, followed a day or two
later by neurological sigr8.

Mesogenic strains usually cause respiradiisgase in field infections. In adult birds there may be
a marked drop in egg production that may last for several weeks. Nervous signs may occur
uncommonly, but mortality is usually lo®.

The clinical signs produced by specific viruses in other hoagsdiffer widely from those seen
in chickens. In general, turkeys are as susceptible as chickens to infection with ND virus, but
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clinical signs are usually less severe. Although readily infected, ducks and geese are usually
regarded as resistant eventhe strains of ND virus most virulent for chickens. However,
outbreaks of severe disease in ducks infected with ND virus have been described. Outbreaks of
virulent ND have been reported in most game bird species and the disease appears similar to that
in chickens?

One of the most characteristic properties of different strains of ND is the great variation in
pathogenicity for chickens. Strains of ND virus have been grouped into five pathotypes based on
the clinical signs seen in chickens; viscerottoplogenic, neurotropic velogenic, mesogenic,
lentogenic and asymptomatic entétiddlowever these groupings are rarely cleat; and even in
infections of SPF chickens, considerable overlapping is seen. Several pathogenicity indices have
been devisetb classify PMV1 viruses isolated from chickens. The mean death time in eggs
(MDT) has been used to classify strains as velogenic, mesogenic, and lentogenic. However, the
intravenous pathogenicity index (IVPI) and the intracerebral pathogenicity inGeX) (hre
considered more objectivéAs viruses capable of producing quite severe disease may have IVPI
values of 0, the ICPI test is used most often for such assessth@wserally, lentogenic
vaccines have an ICPI of up to 0.4. Asymptomatic entericsgs are usually slightly lower,
mesogenic vaccines are usually around 1.4 and velogenic viruses are 1.7 (Bwards.

PMV-2 has been associated with mild respiratory or inapparent diseases in chickens and turkeys.
Unlike ND virus, PMV 2 infections have déen reported to be more severe in turkeys than in
chickens, and there has been a report of severe respiratory disease, sinusitis, elevated mortality,
and low egg production in turkey flocks infected with PM\¢omplicated by the presence of

other organism&

Natural infections of domestic poultry with PM¥have been restricted to turkeys. Clinical signs
are usually egg production problems, occasionally preceded by mild respiratory disease.

Humans are susceptible to all pathotypes of ND virus, direulentogenic vaccine strains.
Infections may occur in laboratory personnel, poultry slaughterhouse workers, and vaccinators
applying live vaccines. Symptomless infections are more frequent than disease, and when clinical
signs are seen, they are usyadistricted to a mild conjunctivitis. Systemic manifestations are
rare, and most patients recover fully in a week.

3.3.9.3Physical and chemical stability

As avian paramyxoviruses have a lipoprotein envelope, they lose infectivity at high or low pH,
and their heat lability rapidly increases at temperatures abév@. 40

ND virus is relatively stable at pH values between 3 arf@ &b, is unlikely to be affected by pH
changes accompanyimgyor mortis. It can survive freezing for extended periokisias been
isolated from poultry carcasses frozen for 2 years, and it may survive on poultry meat wrappings
for as long as 9 months when storedl40C to-200C.©)

It is widely accepted that the virus is relatively sensitive to thermal inactivatidris likely to
be destroyed by cooking. Various heat treatments have been reported to be effd¥fivier 56
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between 5 minutes and 6 hoursQ6dfor 7 minutes, 60C for 30 minutes, 7WC for 50 seconds
and 100C for 1 minute® 19

Recent studies havermfirmed the heat sensitivity of ND virus in homogenised chicken meat, and
the following heat treatments have been reported to be effective in reducing the titre of the virus
in poultry meat by 1 log: 650C for 120 seconds, DC for 82 seconds, D& for 40 seconds and

800C for 29 seconds?

3.3.9.4Epidemiology

As ND virus infections have been reported in at least 236 species from 27 of the 50 Orders of
birds, it seems probable that all birds are susceptible to infétidAowever, it is only intie

last 20 or 30 years that ND viruses which are not pathogenic for chickens or any other species of
birds have been described. These viruses were mostly discovered as a result of avian influenza
surveillance studie’)

Infection appears to take placgther by inhalation or ingestion. Although conclusive
experimental proof is lacking, it is generally accepted that ND virus is primarily transmitted by
fine aerosols or large droplets that are inhaled by susceptible birds. In naturally occurring
infectiors, large and small droplets containing virus will be liberated from infected birds as a
result of replication in the respiratory tract or as a result of dust and other particles, including
faeces. Inhalation of these virlaglen particles results in infi@n. During the course of
infection of most birds with ND virus, large amounts of virus are excreted in the faeces.
Ingestion of faeces is likely to be the main method oftorlird spread for avirulent enteric ND
virus®

A number of methods of spad of ND virus have been implicated in various epidefflics:
movement of live birds, including wild birds, pet/exotic birds, game birds, racing pigeons,
commercial poultry;

other animals;

movement of people and equipment;

movement of poultry products;

airborne spread;

contaminated poultry feed;

water;

vaccines.

AP BB H SRR

There is little information on the spread of avian paramyxoviruses apart from ND virus. It is
assumed that the methods of spread of PAVand PMV 3 would be similar to that of PMY.?)

Although vaccination may protect birds from the more serious consequences of ND virus
infection, vaccinated chickens often become infected with virulent ND virus and shed the virus,
although to a much reduced extent. The virus may be present in the faewes argsorgans
(including muscle) even in wellaccinated apparently healthy chickén&®
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The duration of virus excretion from vaccinated birds varies considerably; vaccinated flocks have
shed virulent field virus for more than 4 months. In experim@volving turkeys, very few
isolations of virus were made following challenge with virulent vitus) Vaccine virus may
spread laterally to susceptible flocks. Chickens vaccinated with mesogenic strains eliminate the
virus in their faeces for up 19 days. Lentogenic strains have been transmitted from vaccinated
chickens to susceptible chickens by direct cortat?. Mesogenic vaccine virus was shed
irregularly in the yolk of eggs for at least 1 month following vaccination, the greatest eften
vaccine shedding occurred during the first 9 days of vaccin@tion.

Mesogenic live vaccines tend to be used only where virulent ND is widesfPead. Sota
vaccine has been shown to be present in reproductive organs after vac&hation.

3.3.9.50ccurrence

Vaccination of poultry throughout the world makes assessment of the geographical distribution of
ND difficult. The less virulent strains of ND virus probably occur worldwide in waterfowl and
wild birds. There are very few poultkgeping coutries which have not reported ND in recent
times, and there are frequent epidemics of the disease throughout Africa, Asia and Central and
South America? Sporadic epidemics occur in Europe despite vaccination programmes. In
recent years, a series oftbreaks has affected birds in all the countries of the European Union,
and the frequency of reported outbreaks has markedly increased sin€&2afiLit 40% of the
outbreaks in Belgium, The Netherlands, Germany, and France have occurred in backyard or
hobby poultry, which are able to be moved around Europe with relativé"®ase.

In 1998 an outbreak of highly virulent ND occurred in NSW, Australia. This was the first such
outbreak in 60 years, and was apparently due to mutation of a lentogenic remaiwifd
birds %

Survey results indicate that paramyxoviruses are not present in feral pigeons or native birds in
New Zealand'® ND virus strains isolated from poultry in this country have all been of the
pathotype asymptomatic enteric, with ICPIues of 0.01® Lentogenic, mesogenic and velogenic
strains have not been detected in this country.

The natural distribution of PMA2 and PMV/3 is unclear, as many of the isolations of PV
and to a lesser extent PM3/ have been from imported cagedsiin quarantine in Englaritl)

PMV-2 is widespread in poultry flocks in many countries, more commonly in turkeys than in
chickens? Apart from turkeys and chickens, PM¥appears to be common in wild passerines,
and has been isolated from caged péasse and psittacines in a number of counties.

PMV-3 has been found in turkey flocks in North America and EufdBesides turkeys, PM\3

infection has been reported in caged passerines and psittacines in Europe and Asia. There have
been naeports of isolation of PMAB from wild birds or of natural infections of chickens with

this virus® 2

3.3.9.6Effect of introduction
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The effect of introduction of ND virus would depend on the strain introduced. The introduction
of a velogenic straicould cause high mortalities which would severely affect individual poultry
farmersi*® Poultry products could become more expensive, and the small but expanding export
trade in poultry products and genetic material would probably be affected.

ND could be difficult to contain if introduced. The recent European experience suggests that
outbreaks in backyard or hobby poultry flocks would become contfiolhis also possible that

ND could infect native birds, possibly causing serious mortalifigs.introduction of velogenic

ND virus would result in considerable cost to the poultry industry in the implementation of
disease control/eradication programmes.

However, even the introduction into New Zealand of mesogenic or lentogenic vaccine strains of
ND virus, which have a considerable range of viruléA@auld result in impaired productivity
of commercial poultry and perhaps necessitate control measures.

The introduction of PMV2 or PMV-3 into commercial poultry flocks might cause economic
lossedo poultry farmers.

3.3.9.7Chicken meat as a vehicle of ND virus

Recent studies in the United Kingdom showed that virus titres in muscle and faeces were about
10* EIDso (50% egg infectious doses)/g. The oral infectious dose of ND virus was alsa studie
and for ND virus Herts 33/56, 1@IDso were required to establish infection in@ekold
chickens when given oralf{®

Experiments carried out in the United States involved the inoculatiorweegold chickens

with a mesogenic strain of ND. Salep of muscle, liver, spleen, lung, kidney and bursa were
collected and tested. Spleen, lung and bursa were the tissues with the most virus with the highest
titres found in lung tissue. The virus was detected in muscle only at 4 daysfposbn and

was not detected in any tissues after 10 daysipfesition. Tissue pools of muscle, liver, spleen,

lung, kidney and bursa collected at 2, 4, 7 and 9 daysmfestion were infectious for-8/eek

old birds®?

The results of the above experiments aonfprevious report8 that poultry meat is a suitable

vehicle for the spread of ND and that poultry can be infected by the ingestion of contaminated
meat scraps.

3.3.9.8Risk of introduction

Given the stability of ND virus in poultry meat, theraaiselatively high risk that it could be
introduced in uncooked poultry meat products. Should infected meat be imported, the virus
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would probably be spread to backyard poultry in meat scraps. Intermediaries such as wild birds or
insects could spread thews to commercial poultry and possibly to native birds.

Vaccinated chickens may become suipéected with virulent ND virus and become virus
shedders. The virus may be present in the tissues of vaccinated apparently healthy chickens.
Vaccine strains aiféely to be more virulent than ND strains occurring in New Zealand (ICPI =

0.0) and may spread to susceptible birds. Chickens vaccinated with mesogenic vaccine strains
excrete the virus in faeces and it has been shown that tissues derived from chaxkdateoh

with mesogenic strains may transmit the virus.

As it is difficult to predict the pathogenicity of strains of PM\in avian species other than that
from which a particular strain is isolated, it is not possible to exclude the possibility that
lentogenic or even asymptomatic strains which may be present in chicken flocks could have
severe effects if introduced into native bird populations.

A quantitative risk analysis was carried out teassess recent experimental results on heat
inactivation & ND virus and to compare its heat sensitivity with a known heat tolerant virus such
as IBD. The analysis uses the predicted fall of titre after certain time/temperature treatments in an
infectious dose model to assess the risk of introduction and elstabhs of ND in a backyard

flock fed chicken scraps.

The model is presented in Appendix 3.

Given the assumptions in this model, in particular the initial viral titre in a chicken carcass, the
current MAF time/temperature recommendations provide an atelgual of insurance against

the risks associated with ND in imported cooked chicken rDedailed results of the model in
terms of predicted cooking times to achieve a target titre are given in Appendix 3, Table 5.

Isolations of PMV2 from domestic pdtry have been rare. However, this virus is thought to
spread in the same way as ND virus, so it is likely that poultry meat could pose a risk of
introducing PM\f2 to New Zealand. As natural infections of domestic poultry with Favidve

been restrictedo turkeys, chicken meat products are not considered to be a vehicle for the
introduction of PM\{3 virus.

The importation of chicken meat is considered to pose a risk of introducing exotic strains of
PMV-1 and PMV2 to New Zealand.

Safeguards are congired necessary for these viruses.

3.3.9.9Recommendations for risk management

3.3.9.9.1 PMV-1 : Newcastle diseasaincooked chicken meat:
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A major difficulty in the formulation of safeguards against ND is the lack of an internationally
agreeddefii ti on of what consitutes fANewcastl e di
International Animal HealthCo#®i s as foll ows : AND is a disese
avian paramyxovirus type 1, significantly more virulent than lentogeniast ns . 6 A mor e
definition is given in the European Community Directive 92/66/EEC definition of ND for which
control measures should be i mposed : fan inf
paramyxovirus 1 with an ICPlindayoldchick gr eat er t han 0. 7. 0 Thi
highly virulent (velogenic) and moderately virulent (mesogenic) viruses and may include some of

the lentogenic vaccines licensed in the Ut is also based on infection of birds and not on the

presene of disease signs or mortality.

MAF considers it appropriate that safeguards for PMahould aim to prevent the introduction

of any strains of the virus which are more pathogenic than the strains already in this country.
That is, safeguards shouldepent the introduction of any strains of PMWirus with an ICPI
greater than 0.0. The required safeguards are as follows:

When importing fresh/frozen chicken meat products, the consignment must be
accompanied by anternational sanitary certificatfdefined by the OIE Code] attesting
that the entire consignment comes from b#ds:

1. which have not been vaccinated for PMV and
either
2. which, since hatching or for at least the past 21 days, have been kept in a country

which is free'® from infection with strains of PMM. with ICPI greater than 0.0;

or

If chickens from infected flocks are éky to be slaughtered or processed in the same slaughter establishment, then chickens
destined for export to New Zealand must be slaughtered and processed first of the day to effectively manage the risks
associated with cross contamination.

10 A country maybe considered free from PMY (ICPI > 0.0) when it can be shown that PMIICPI > 0.0) has not been

present for at least the past 3 years. This period shall be 6 months after the slaughter of the last affected anitriesfor coun
in which a stamping otipolicy[defined by the OIE Code] is practised with or without vaccination against PGP >
0.0).
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3. which have been kept in @stablishmenjdefined by the OIE Code] free from
infectiont! with strains of PMV1 with ICPI greater than 0.0 and not situated in a
zoné?which isinfected with strains of PMM. with ICPI greater than 0.0.

3.3.9.9.2 PMV-2 - uncooked chicken meat:

The broiler flocks were kept in establishments that have remained free from evidence of
PMV-2 infection for the 21 days prior to slaughter.

3.3.9.93 PMV-3:
No specific safeguards are required.
3.3.9.94 PMV-1 and PMV2 - cooked chicken meat:

The chicken meat product has been cooked to achieve a core temperatur€ &5780
minutes, or 8@ C for 9 minutes.
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4. SUMMARY OF RECOMMENDATIONS : CHICKEN MEAT AND
CHICKEN MEAT PRODUCTS {tc\l1 "4. SUMMARY OF RECOMMENDATIONS :
CHICKEN MEAT AND  CHICKEN MEAT PRODUCTS }

To summarise, the following recommended safeguards are suggested for the importation of
chicken meat and chicken meat products into New Zealand:

4.1

41.1

4.1.2

4.1.3

4.1.4

4.1.5

4.2

42.1

General recommendations for ALL importations

Chicken meat products to be derived from birds slaughtered in an abattoir approved by
the competent authority.

Chicken meat products to be derived from birds which passedramtem and post
mortem inspection procedures.

Chicken metproducts to be certified as fit for human consumption.

Chicken meat products to be derived from broiler birds only, rather than culled breeders
or layers, and giblets shall not be included.

HACCP programs to be implemented at all pointslaughter and processing

Specific recommendations
Salmonellae

If poultry from infected flocks are likely to be slaughtered or processed in the same
establishment then poultry destined for export to New Zealand must be slaughtered and
procesed first of the day to effectively manage the risks associated with cross
contamination.

4.2.1.1 Salmonella pullorum and Salmonella gallinarum

1. Country freedom or a free zone. Vaccination is not practised.
or

2. Flock of origin freedori?

13 If poultry from infected flocks are likely to be slaughtered or processed in the safleshment then poultry destined for

export to New Zealand must be slaughtered and processed first of the day to effectively manage the risks associated with
cross contamination.
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A flock accreditation program involving both parent and broiler flocks, approved
by MAF New Zealand. Vaccination is not permitted.

or

Heat treatment by cooking to ensure a minimum internal temperaturé Gfig9
reached. Cooking in a microwave ous not permitted.

4.2.1.2 S. enteritidBT4andS. typhimuriunDT104

1.

Country Freedom or a free zdfie
or

A HACCP program approved by MAF New Zealand that ensures the final product
is free ofS. enteritidiPT4andS. typhimuriunDT104. The HACCP program
must ensure that the breeding flock, hatchery and rearing farms of poultry
destined for export to New Zealand are freeSofenteritidisPT4 and S.
typhimuriumDT2104and that there are no opportunities for cross contamination
during trarsport, slaughter and processing.

or

Heat treatment by cooking to ensure a minimum internal temperaturé Gfig9
reached. Cooking in a microwave oven is not permitted.

42.1.3 Salmonella arizonae

1.

Country freedom or a free zohe.
or

A HACCP program approved by MAF New Zealand that ensures the final product
is free ofS. arizonae The HACCP program must ensure that the breeding flock,
hatchery and rearing farms of poultry destined for export to New Zealand are free
of salmonellae antthat there are no opportunities for cross contamination during
transport, slaughter and processing.

or

14

If poultry from infected flocks are likely to be slaughtered or processth@ same establishment then poultry destined for
export to New Zealand must be slaughtered and processed first of the day to effectively manage the risks associated with
cross contamination.
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3. Heat treatment by cooking to ensure a minimum internal temperaturé Gfig9
reached. Cooking in a microwave oven is not permitted.
4.2.2 Avian infectious bronchitis

For whole chicken carcasses, the broiler flocks should not have been immunised against IB with
live vaccines and the birds should have showed no cliniaas sigIB prior to slaughter.

For cooked chicken meat products, the chicken meat products must be subjected to heat treatment
resulting in a core temperature of at leafi®@or 5 minutes or 101 for 1 minute.

4.2.3 Big liver and spleen disease

For al commodities under consideration, chicken meat products must be certified to have been
derived from birds whose parent flocks did not show clinical signs of big liver and spleen disease
in the previous 6 months.

4.2.4 Highly pathogenic avian influenZ&PAl):
4.2.4.1 Fresh chicken meat

For fresh chicken meat, MAF considers that the safeguards recommended by the Office
International des Epizooties, as detailed in the OIE International Animal Health Code (OIE Code)
are appropriate :

When importing fesh chicken meat from HPAI free counttiegthe meat must be
accompanied by anternational sanitary certificatfdefined by the OIE Code] attesting
that the entire consignment of meat comes from birds which have been kept in an HPAI
free country sinceiey were hatched or for at least the past 21 days.

When importing fresh chicken meat from countries or zones considered infected with
HPAI', the meat must be accompanied binégrnational sanitary certificatfdefined

by the OIE Health Code] attestitfrat the entire consignment of meat comes from birds
which have been kept in an establishmentfieem HPAI and not situated in an HPAI
infected zongdefined by the OIE Code].

15 A country may be considered free from HPAI when it casHmvn that HPAI has not been present for at least the past 3

years. This period shall be 6 months after the slaughter of the last affected animal for countries instdrighireg out
policy [defined by the OIE Code] is practised with or without vaccamasigainst HPAI.

16 A HPAI infected zone shall be considered as such until at least 21 days have elapsed after the confirmatiorcaéhe last

[defined by the OIE Code] and the completion ostmping out policydefined by the OIE Code] andisinfecton
[defined by the OIE Code] procedures, or until 6 months have elapsed after the clinical recovery or death of thedast affecte
animal if a stamping out policyas not practised.

1 Where it has been concluded that flock of origin freedom is a necesssaguard for a particular disease, the specific

details of testing, monitoring and certification are not prescribed, as there are often many possible ways that this might be
achieved. Specific details would be formulated according to the detailed pgsdpeisg considered at the time a particular
trade is negotiated.
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In addition, the chicken meat products must come from birds which haveeant
vaccinated for avian influenza.

4.2.4.2 Cooked chicken meat

4.2.5

4.2.6

For chicken meat products from countries which do not meet the standards in 4.2.4.1, the
chicken meat products must be subjected to heat treatment resulting in a core temperature
of at least 6@C for 5 minutes or 108C for 1 minute.

Infectious bursal disease (IBD):

Meat products must be sourced from broiler flocks demonstrated to be free from infection
with IBD virus*® and not vaccinated with live IBD vaccines.

Newcastle ease (ND):

4.2.6.1 PMVL - uncooked chicken meat

When importing fresh/frozen chicken meat products, the consignment must be

accompanied by anternational sanitary certificatfdefined by the OIE Code] attesting
that the entire consignment comesnirbirds?®

1. which have not been vaccinated for PMV and
either
2. which, since hatching or for at least the past 21 days, have been kept in a country

which is free from infectioff with strains of PMV1 with ICPI greater than 0.0;

or

18 Where it has been concluded that flock of origin freedom is a necessary safeguard for a particular disease, the specific
details of testing, monitoring and certification are not prescriagthere are often many possible ways that this might be
achieved. Specific details would be formulated according to the detailed proposals being considered at the time a particular
trade is negotiated.

19 If chickens from infected flocks are likely te slaughtered or processed in the same slaughter establishment, then chickens

destined for export to New Zealand must be slaughtered and processed first of the day to effectively manage the risks
associated with cross contamination.

20 A country may be condered free from PMVML (ICPI > 0.0) when it can be shown that PMIICPI > 0.0) has not been
present for at least the past 3 years. This period shall be 6 months after the slaughter of the last affected anitriesfor coun
in which astamping out policfdefined by the OIE Code] is practised with or without vaccination against-POPI >
0.0).
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3. which have been kept in astablishmenjdefined by the OIE Code] free from
infectior?* with strains of PMV1 with ICPI greater than 0.0 and not situated in a
zoné?which is infected with strains of PMY with ICPI greater than 0.0.

4.2.6.2 PMW2 - uncookedhicken meat:

The broiler flocks were kept in establishments that have remained free from evidence of
PMV-2 infection for the 21 days prior to slaughter.

4.2.6.3 PMV1 and PMV2 - cooked chicken meat:

The chicken meat product has been cooked toaehieore temperature of 7€ for 50
minutes, or 8@ C for 9 minutes.

21 Where it has been concluded that flock of origin freedom is a necessary safeguard for a particular disease, the specific

details of testing, monitoring and Gécation are not prescribed, as there are often many possible ways that this might be
achieved. Specific details would be formulated according to the detailed proposals being considered at the time a particular
trade is negotiated.

22 A PMV-1 (ICPI > 0.0 infected zone shall be considered as such until at least 21 days have elapsed after the confirmation of

the lastcase[defined by the OIE Code] and the completion of@mmping out policydefined by the OIE Code] and
disinfectiondefined by the OIE Gae] procedures, or until 6 months have elapsed after the clinical recovery or death of the
last affected animal if atamping out policwas not practised.
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PART TWO: RISK ANALYSIS FOR THE IMPORTATION OF BERNARD
MATTHEWS TURKEY MEAT PREPARATIONS FROM THE UNITED
KINGDOM {tc\I1 "PART TWO: RISK ANALYSIS FOR THE
IMPORTATION OF BERNARD MATTHE WS TURKEY MEAT
PREPARATIONS FROM THE UNITED KINGDOM }

5. INTRODUCTION {tc\I1 "5. INTRODUCTION }

Bernard Matthews Foods Limited (BMFL), a British company, first requested access to the New
Zealand market for a range of turkey meat preparations in 196thattime, the products did

not meet existing importation policies for poultry meat with respect to infectious bursal disease
(IBD).

The company still wished to export the products and so it was decided that safeguards proposed
by the United Kingdom Miistry of Agriculture, Fisheries and Food (UK MAFF) would be
incorporated into a draft import health standard. The proposal was discussed with the
Agricultural Security Consultative Committee (ASCC) and the ASCC Technical Subcommittee
(Avian) and releasetbr public consultation during 1996. Objections were raised by main
stakeholders during the consultation phase and many techsbealyl questions were raised

which needed to be addressed. It was determined that further technical assessment was necessar
in order to provide sufficient information to enable the New Zealand Ministry of Agriculture and
Forestry (MAF) to make a decision on whether or not to permit the importation of these products.

The products are manufactured in accordance with Europeson Wouncil Directive

71/ 118/ EEC. Meat preparations are defined i
had foodstuffs, seasonings or additives added to it, or meat which has undergone a treatment
insufficient to modify the internal cellulartracture of the meat and thus to cause the
characteristics of the fresh meat to disappe

The range of products covered by this risk analysis includes uncooked deboned turkey meat roasts
and crumbed, flasfried deboned products. The preparations iheledible tissues only, that is
muscle, fat and skin and are derived from turkeys that have passetbat@s and posnortem
inspection. The processing premises are approved for export to the European Union, the United
States of America, Canada and Soéfrica.

BMFL sl aughter establishments are used exclu
The preparations are derived from turkeys slaughtered at 8, 12 and 23 weeks of age. It is
proposed that turkeys intended for the New Zealand markétanderived from four nominated
turkey houses and pr oc es scenthmifiation.r st of t he da
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This risk analysis is intended to be read in conjunction with the more detailed generic risk
analysis for the importation of chicken meat intRame of this document.

It must be emphasised that this risk analysis is specific and examines the disease risks posed by
the importation of BMFL turkey meat preparations from the United Kingdom only.

Where it has been concluded that flock of origiedi@m is a necessary safeguard for a particular
disease, the specific details of testing, monitoring and certification are not prescribed, as there are
often many possible ways that this might be achieved. Specific details would be formulated
according tdhe detailed proposals being considered at the time the particular trade is negotiated.
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6. HAZARD IDENTIFICATION: DISEASES OF CONCERN FOR THE
COMMODITY {tc\I1"6. HAZARD IDENTIFICATION: DISEASES OF CONCERN FOR
THE COMMODITY }

6.1 Diseases reported taffect avian speciefic\I2 "6.1 Diseases reported to affect avian
specie$

Part One of this document includes a list of 86 diseases of concern. The diseases listed in Table
2.1 were used as a starting point to assess the potential risks of introductitgavian
pathogens in the vehicle of BMFL turkey meat preparations from the United Kingdom.

Before embarking on this analysis, the Department of Conservation, the Ministry of Health and
the Poultry Industry Association of New Zealand were asked widerAF with a list of turkey
diseases that they considered should be included. As a result, several agents and disease
syndromes that were not covered by the ratite risk analysis are included in this analysis;
Salmonell&Enteritidis phage type &almormlla Typhimurium definitive phage type 104, avian
polyomavirus and spiking mortality of turkeys. These agents and disease syndromes are shown in
Table 6.4

6.2 Diseases reported to infect turkeytc \I2 "6.2 Diseases reported to infect turkeys

The disases listed in Table 2.1 were evaluated in order to determine which diseases would be
taken into further consideration. The disease agents were assessed as to whether or not they had
been reported to infect turkeys. This resulted in:

- a list of avian teases which have not been reported to infect turkeys and which would
NOT be subjected to further consideration. This list is presented in Table 6.1.

- a list of avian diseases which have been reported to infect turkeys and which would be
subject to futher consideration. This list is presented in Table 6.2.

6.3 Turkey diseases of concern with the potential for transmission in turkey meat \I2
"6.3 Turkey diseases of concern with the potential for transmission in turkey meht

The diseases listed iTable 6.2 were evaluated in order to determine which diseases would be
taken into further consideration. All of the disease agents were assessed as to whether or not they
have the potential to be transmitted in turkey meat.

The diseases were examinedh regard to their mode of transmission. All disease agents
thought to be capable of survival in or on turkey meat, as well as those agents excreted in the
faeces are considered to have the potential for transmission in turkey meat. Disease agents that
were not considered to be capable of transmission in turkey meat for various reasons, including:
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- the disease is transmitted only by arthropods: aegyptianéilddsemoproteus
infectiorfV, leucocytozoonos®, Plasmodium infectiorf?, Trypanosoma
infectiort? turkey meningoencephalitts

- the disease agent is an external parasite: Argasidtidkedid ticks?
- the pathogen is not found in any part of the edible carcass: verminous
encephaliti¥), vesicular stomatitid

- the agent is on-contagious: zygomycosts

- the agent is fragile and dies quickly outside the living animal Myatoplasma
iowa€d?, hexamitiasi®, lymphoproliferative disea$g reticuloendotheliosi§)

This resulted in a list of diseases of concern thattlawaght to have the potential to be
transmitted in turkey meat. This list is presented in Table 6.3.

The diseases listed in Tables 6.3 and 6.4 were subjected to qualitative risk assessment to
determine the need for, and type of, safeguards. In some qaaetitative analysis was also
carried out.

References

(1) Calnek BW (1997)Diseases of Poultry Tenth Edition. lowa State University Press.

) Jordan FTW, Pattison M (eds) (199%)ultry Diseases Fourth Edition. W B Saunders, London

?3) Sonmerville E M (1991) Vesicular stomatitisSurveillance 18(3): 2627.

4) Tully TN, Shane S M (1996) Husbandry practices as related to infectious and parasitic diseases of farnm@tiatites.

Revue Scientifique et Technidlie 7389

(5) McFerran B, McNulty M S (eds) (1993)Virus Infections of Birds Elsevier, Amsterdam.
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Table 6.1: Avian diseases that have not been reported in turkeys.

Bacteria Fungi, Parasites, Viruses Viruses continued
Protozoa, Other
Anthrax Balantidiasis Alfuy virus Myelocytomatosis
Infectious coryza Filariae Amazon tracheitis Pachecods dise

Intracellular infection in ducks

Libyostrongylusnfection

Astrovirus infection of ducks

Papillomas in finches

Ostrich tapeworm

Avian infectious bronchisi

Paramyxovirus 5 infection

Sarcosporidiosis
(exotic species)

Avian polyomavirus

Paramyxovirus 8 infection

Ostrich fading syndrome

Beak and feather disease

Paramyxovirus 9 infection

Encephalopathy

Big liver and spleen disease

Parvovirusinfection of chickens

Borna disease

Quail bronchitis virus infection

Bunyavirus infection

Rabies

Cholangiehepatitis virus

Rift Valley fever

CrimeanCongo haemorrhagic
fever

Ross River virus infection

Der zsyds gegses e

Wesselsbron disease

Duck hepatitis

Duck hepatitis B virus
infection

Duck virus enteritis

Equine encephalomyelitis

Haemorrhagic nephritis and
enteritis of geese

Heron hepatitis B virus

Herpesvios infection of
pigeons and wild birds

Highlands J virus infection

Japanese encephalitis

Macaw wasting disease
(Proventricular dilatation)

Murray Valley encephalitis
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Table 6.2: Avian diseases that have been reportéal turkeys.

Bacteria

Fungi, Parasites, Protozoa, Other

Viruses

Aegyptianellosis

Zygomycosis

Astrovirus infection of turkeys

Avian chlamydiosis
(exotic strains)

Argasid ticks

Avian adenovirus type I

Avian spirochaetosis

Haemoproteuinfection (exotic species)

Avian rhinotracheitis

Mycoplasma iowaefection

Hexamitiasis

Coronaviral enteritis of turkeys

Ornithobacteriunrhinotrachealeinfection

Ixodid ticks

Highly pathogenic avian influenza

Q fever

Leucocytozoonosis (exotic spegies

Infectious bursal disease (exotic straing

Salmonella arizonae

Plasmodiuninfection (exotic species)

Lymphoproliferative disease

Salmonella gallinarum

Trypanosomanfection

Mar ekds disease

Salmonella Pullorum

Verminous encephalitis

Newcadle disease

Tularaemia

Paramyxovirus 2 infection

Turkey coryza

Paramyxovirus 3 infection

Paramyxovirus 7 infection

Reticuloendotheliosis

Turkey meningoencephalitis

Turkey viral hepatitis

Vesicular stomatitis
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Table 6.3: Agents that may have the potential for transmission in turkey meat

Bacteria Viruses
Avian chlamydiosis Astrovirus infection of turkeys
Avian spirochaetosis Avian adenovirus type I

Ornithobacteriunrhinotracheale | Avian rhindaracheitis

infection
Q fever Coronaviral enteritis of turkeys
Salmonella arizonae Highly pathogenic avian influenzg
Salmonella gallinarum Infectious bursal disease

(exotic strains)
Salmonella pullorum Marekbés disease
Tularaemia Newcastle disease
Turkey coryza Paramyxovirus 2 infection

Paramyxovirus 3 infection

Paramyxovirus 7 infection

Turkey viral hepatitis

Table 6.4: Agents and syndromes included in the turkey meat risk analysis at the request of
other organisations

Agent or syndrome Request by
Avian polyomavirus Department of Conservation
SalmonelleEnteritidis PT 4 Ministry of Health

Salmonellalyphimurium DT 104 | Ministry of Health

Spiking mortality of turkeys Poultry Industry Association
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7. QUALITATIVE RISK ASSESSMENT {tc \I1 "7. QUALITATIVE RISK
ASSESSMENT}

7.1 BACTERIAL INFECTIONS{tc\l2"7.1 BACTERIAL INFECTIONS}

7.1.1 AVIAN CHLAMYDIOSIS {tc\I3"7.1.1 AVIAN CHLAMYDIOSIS }

This disease has been assessed in Part One of this documesaic(gee3.1.1). The risk of
introducing chlamydiae in imported BMFL turkey meat preparations is considered to be

negligible.

No specific safeguards are required.

MAF Chicken meat risk analysis pagel106



7.1.2 AVIAN SPIROCHAETOSIS {tc\I3 "7.1.2 AVIAN SPIROCHAETOSIS }

Avian spirochaetosis hdsen assessed in Part One of this document (see sections 3.1.2 and
3.1.3). Borrelliosis has never been reported in the United Kingtoamd intestinal
spirochaetosis is rarely reported in birds other than laying®ens.

Furthermore, the organs hatlsimg the pathogen (that is, intestines) are not included in BMFL
turkey meat preparations.

The risk of introduction of avian spirochaetosis in BMFL turkey meat preparations is considered
to be negligible.

No specific safeguards are required.

Reference
(1) FAO-OIE-WHO (1997)Animal Health Yearbook: 1995-00d and Agriculture Organization of the United Nations,
Rome.

2) Swayne DE (1997) Avian intestinal spirochetosis. In : Calnek BW¥s@gses of Poultryfenth Edition. Pp 3282.
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7.1.3 ORNITHOBACTERIUM RHINOTRACHEALE {tc \I3 "7.1.3
ORNITHOBACTERIUM RHINOTRACHEALE}

The disease caused by this organism has been assessed in Part One of this document (see section
3.1.4).

The risk presented by the importation of BMFL turkey meat preparaticsmsdered to be
negligible.

No specific safeguards are required.
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7.1.4 Q FEVER{tc\I3"7.1.4 Q FEVER}
This disease has been assessed in Part One of this document (see section 3.1.5).

The risk thaCC. burnetiicould be introduced in BMFL turkeyenat preparations is considered to
be negligible.

No specific safeguards are required.
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7.1.5 AVIAN SALMONELLOSIS {tc\I3"7.1.5 AVIAN SALMONELLOSIS }

Avian salmonellosis caused Bglmonella arizong&. pullorumS. gallinarumand paratyphoid
salmondae has been assessed in Part One of this document (see section 3.1.6).

The risk and effect of introduction of these organisms in turkey meat products is considered to be
similar to the risk presented by chicken meat products.

Safeguards are consreéd necessary for all salmonellae of concern.
7.1.5.1 Recommendations for risk management
If poultry from infected flocks are likely to be slaughtered or processed in the same establishment
then poultry destined for export to New Zealand must be slanegh#®d processed first of the
day to effectively manage the risks associated with cross contamination.
7.1.5.1.1 Salmonella pullorum and Salmonella gallinarum

1. Country freedom or a free zone. Vaccination is not practised.

or

2. Flock of oiigin freedom

A flock accreditation program involving both parent and broiler flocks, approved
by MAF New Zealand. Vaccination is not permitted.

or
3. Heat treatment by cooking to ensure a minimum internal temperaturé Gfig9
reached. Cooking in a microwave oven is not permitted.
7.1.5.1.2 S. enteritidBT4andS. typhimuriunDT104
1. Country Freedom or a free zéne
or
2. A HACCP program approved by MAF New Zealand that ensures the final product

is free ofS. typhimuriumDT104 andS. enteritidisPT4. The HACCP program
must ensure that the breeding flock, hatchery and rearing farms of poultry

23 If poultry from infected flocks are likely to be slaughtered or processed in the same estattltelempoultry destined for

export to New Zealand must be slaughtered and processed first of the day to effectively manage the risks associated with
cross contamination.
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destined for export to New Zealand are fre&sotyphimuriunDT104 andS.
enteritidisPT4 and that there are no opjpmities for cross contamination during
transport, slaughter and processing.
or

3. Heat treatment by cooking to ensure a minimum internal temperaturé Gfig9
reached. Cooking in a microwave oven is not permitted.

7.1.5.1.3 Salmonella arizonae

1. Country freedom or a free zoffe.
or

2. A HACCP program approved by MAF New Zealand that ensures the final product
is free ofS. arizonae The HACCP pogram must ensure that the breeding flock,
hatchery and rearing farms of poultry destined for export to New Zealand are free
of salmonellae and that there are no opportunities for cross contamination during
transport, slaughter and processing.

or

3. Heat treatment by cooking to ensure a minimum internal temperaturé &fig9
reached. Cooking in a microwave oven is not permitted.

24 If poultry from infected flocks are likely to be slaughtered or processed inrtreesstablishment then poultry destined for

export to New Zealand must be slaughtered and processed first of the day to effectively manage the risks associated with
cross contamination.
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7.1.6 TULARAEMIA {tc\I3"7.1.6 TULARAEMIA }
This disease has been assessed in Part One of this document (see section 3.1.7).
Tularaemia has never been reported in the United KingHom.

The risk of introducing tularaemia by importing BMFL turkey meat preparations is considered to
be negligible.

No specific safeguards are required.

Reference
(1) FAO-OIE-WHO (1997)Animal Health Yearbook: 1995-00d and Agriculture Organization d¢fgt United Nations,
Rome.
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7.1.7 TURKEY CORYZA {tc\I3"7.1.7 TURKEY CORYZA }
This disease has been assessed in Part One of this document (see section 3.1.8).

The risk of introduction oBordetella aviumn the vehicle of imported BMFL turkey meat
preparabns is considered to be negligible.

No specific safeguards are required.
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7.2  VIRAL INFECTIONS{tc\l2"7.2 VIRAL INFECTIONS}

7.2.1 ASTROVIRUS INFECTION OF TURKEYS {tc\I3"7.2.1 ASTROVIRUS
INFECTION OF TURKEYS }

7.2.1.1Aetiology

Astroviruses haveat yet been classified taxonomically. Astroviruses isolated from turkeys have
been shown to be antigenically distinct from astroviruses isolated from @ucks.

7.2.1.2The disease

Astroviruses have been identified as the cause of duck viral hepaigisl tiduck astrovirus
hepatitis}" 2 and have also been associated with enteric disease in turkeypdults.

Astrovirus infections of turkeys occur commonly in the first 4 weeks of life and are rare in older
turkeys. Astrovirus infections in comnogél turkeys have been associated with a syndrome
characterised by diarrhoea, listlessness, nervousness, reduced growth and increased mortality in
poults 3 Clinical signs of the disease usually last¥Ddays. Morbidity ranges from mild to
moderatevith only slight mortality® The precise role of astroviruses in this syndrome is still to

be defined® ®

7.2.1.3Physical and chemical stability

Duck astrovirus is stable at pH 3.0, which is below the ultimate pH of poultry meat{pH6
canwithstand heat at ®C for 5 minutes, but is inactivated by®Dfor 10 minute$?

7.2.1.4Epidemiology

Astroviruses have been reported to cause disease in humans, pigs, lambs, calves, turkey poults
and young duck$) Turkeys appear to be the only avian species natimédisted by astroviruses,
apart from the antigenically distinct astrovirus which affects ducksbaly.

Astroviruses may be detected in the intestinal contents and faeces of affected turkeys. Spread
probably occurs by ingestion of infective virustire faeces of affected birls> ® Oral
inoculation of poults with astrovirus resulted in the production of watery droppings and frothy
yellow-brown droppings from 3 to at least 13 days pogtulation. There is no evidence for
vertical transmissio in turkeys or any other speciés.

Astroviruses can be detected in the intestinal contents prior to the onset of clinical signs and
shedding of astroviruses into the intestinal tract wanes before clinical signs abate. Therefore,
poults in the later agges of disease may display clinical signs but may not have detectable levels
of astrovirus present in their intestinal tract. Experimentally infected poults cease astrovirus
shedding by 14 days pesifection. Whether convalescent birds are protectenh ffurther
infection has not been determined. However, this appears to be true in naturally infected turkeys
since the viruses are rarely detected in turkeys beyond 5 weeks®f age.
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7.2.1.50ccurrence

Astrovirus infection of turkeys has been repoitethe United Kingdom and United States of
Americat 23

7.2.1.6Effect of introduction

Where the astrovirus occurs, it is usually the most prevalent virus infection other than rotavirus in
1-5 week old poults with enteric disease. Growth redudti@ffected poults is likely to cause
significant economic losséd.

7.2.1.7Risk of introduction in turkey meat

The astrovirus which affects ducks is present in high titres in the livers of infectetBirtiss
assumed that the same might be tase for turkey astrovirus. There is no evidence for a
viraemia® Astroviruses are excreted in the faeces of affected turkeys and birds can be infected
by ingestion of virus in faeces.

Although faecal contamination during slaughter might resuitritdd contamination of the skin

of an infected bird at slaughter, unlike bacteria of public health concern, viruses will not multiply
on the carcass surface. Furthermore, astrovirus infections of turkeys occur in the first few weeks
of life and the virugs rarely detected in turkeys beyond 5 weeks of age. BMFL turkeys are
slaughtered at or after 8 weeks of age.

In addition, astroviruses appear to be highly {spscific, turkeys are the only avian species
shown to be naturally infected by the turkejravirus.

The risk of astroviruses being introduced into poultry flocks in New Zealand through BMFL
turkey meat preparations is considered to be negligible.

7.2.1.8Recommendations for risk management

No specific safeguards are required.

References

1) McNulty MS, McFerran JB (1996). Astroviruses. In : Jordan FTW, Pattison MReddyy Diseased-ourth Edition.
Pp 2268. Saunders, London.

2) McNulty MS (1993) Astrovirus infection of turkey$n: McFerran J B, McNulty M S (ed¥)irus Infection®f Birds
Pp 50911. Elsevier, Amsterdam.

?3) Reynolds DL (1997) Astrovirus infections. In : Calnek BW (Bijeases of PoultryTenth Edition. Pp 705.

4) Porterfield JS (198 ndr ewe s 6 Vi r u SithsEditoh. BdideretTiadallLentloa.s
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7.2.2 TURKEY HAEMORRHAGIC ENTERITIS {tc\I3"7.2.2 TURKEY
HAEMORRHAGIC ENTERITIS }

7.2.2.1Aetiology

Avian adenovirus group Il splenomegaly of chickens has been assessed in Part One of this
document (see section 3.3.1). A related group Il azgenovirus causes turkey haemorrhagic
enteritis (THE)

7.2.2.2The disease

THE is an acute disease e12-weekold turkeys, characterised by depression, bloody droppings,
and sudden death. Mortality in field outbreaks has varied from over 60%stthén 0.1%. In
naturally infected flocks, all signs of disease usually subside withid @éays after the first
observation of bloody droppin§s Outbreaks may be precipitated by overcrowding, chilling, or a
low plane of nutritior{?

7.2.2.3Physicaland chemical stability

Infectivity of THE virus has been shown to be destroyed by heating/aE 76r 1 hour)
However, infectivity was not destroyed by heating &&%or 1 hour, storage for 6 months at 4
/ C or 4 years at40/ C, or maintenance at3.0 at 25 C for 30 minute$? Chlorination
(treatment with 0.0086% sodium hypochlorite) has been shown to destroy the THE Viniss.
chlorine concentration corresponds to approximately 10 ppm available chlorine.

7.2.2.4Epidemiology

The virus iswidespread in turkey flocks in the United Kingdom without showing signs of
disease. Most flocks develop antibody between 8 and 19 weeks ©f dge fact that the
clinical syndrome occurs in only a fraction of infected flocks suggests either thaT Higst
strains are avirulent or that the THE viruses are avirulent alone but may predispose birds to
infection by some other organisi.

THE isolates have produced spleen swelling and lesions in all avian species where infection has
been attempted (goldehg@asants, peafowl, chickens, chukars) but clinical disease has been seen
only in turkeys®

Transmission of Group Il avian adenoviruses appears to be by thedealaalute!™ Litter from

THE virus infected flocks is infectious, and disease oftekestin houses where it has occurred
previously®® Unlike the group | avian adenoviruses, there is no evidence for egg transmission of
Group Il viruses?

In turkeys infected with THE virus the highest virus titre is found in the sfledfectron
micrographs suggest that THE viruses are replicated in cells of the reticuloendothelial system,
primarily in the spleen. These findings are supported by immunodiffusion studies which indicate
that viral antigen is concentrated in the spleen, is baralgiible in a small percentage of liver
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and serum samples, and is not detectable in thymus, bursa of Fabricus, intestinal wall or
muscle Using the ELISA, which is more sensitive, THE viral antigen has been detected in
turkeys in small amounts from-@ days post infection in the spleen, liver, intestine, kidney and
bone marrow. Peak titres were found in the spleen on day 3 post infection and virus was not
detected after day'®.

Group | avian adenoviruses are known to be shed in faeces for uptuttast In the absence

of specific information on THE, this analysis assumes that faecal shedding may be of similar
duration. However, since latency is a feature of adenovirus infe€liahss assumed that
reactivation and faecal shedding of the TWiis can occur periodically through the life of the
bird.

7.2.2.50ccurrence

The THE virus is widely distributed in turkey flocks in the YKOne outbreak of THE has been
reported in imported turkeys in New Zealdfdyut it appears that the virlias not become
established.

7.2.2.6Effect of introduction

The effect of introduction of THE into New Zealand poultry flocks is difficult to predict.
Chickens could become infected, but would not be expected to show any clinicalfsigms.
virus didfind its way into turkey flocks, based on the UK experience it might be expected that
most turkey flocks would seroconvert without showing clinical signs. If turkey flocks were to
become infected with a pathogenic strain, there could be outbreaks ahactalty in turkeys.

7.2.2.7Risk of introduction in turkey meat

There is a limited and shelived distribution of Group Il adenoviruses in the tissues of infected
birds, and the vast majority of infectivity is concentrated in the reticuloendotissisd$, which

are removed at slaughter. Infectivity is barely discernable in a small proportion of liver samples,
and is not present in muscle.

Therefore it is unlikely that the THE virus would be found in the tissues of turkeys slaughtered
and processefdr human consumption.

Infection is usually subclinical and the virus could be excreted in the faeces of slagghter
birds. However, although faecal contamination during slaughter might result in limited
contamination of the skin of an infected birdstaughter, unlike bacteria of public health
concern, viruses will not multiply on the carcass surface.

It is concluded that the risk that this disease could be introduced to New Zealand in imported
BMFL turkey meat products is negligible.
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7.2.2.8Recommendations for risk management

No specific safeguards are required.

References

Q) Pierson FW, Domermuth CH. Hemorrhagic enteritis, marble spleen disease and related infections. In: Calnek BW (ed)
(1997) Diseases of Poultry Tenth Edition. Pp24-33. lowa State University Press.

2) McNulty MS, McFerran JB (1996). Adenoviruses. In : Jordan FTW, Pattison M Redd)ry DiseasesFourth
Edition. Pp 20417. Saunders, London.

3) McCracken RM, Adair BM (1993) Avian adenoviruses. In: McFerr&) WMcNulty M S (eds)Virus Infections of
Birds. Pp 12344. Elsevier, Amsterdam.

4) Silim A, Thorsen J (1981jlaemorrhagic Enteritis: Virus Distribution and Sequential Development of Antibody in
Turkeys Avian Diseases. 25: 44563.

(5) McFerran J BAdair B M (1977)Avian Adenoviruses: A RevievAvian Pathology. 6: 18917.

(6) Howell J (1991)Viral diseases and the New Zealand poultry indusByrveillance. 19(2): 157
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7.2.3 AVIAN INFECTIOUS BRONCHITIS
This disease has been assessed indtae of this document (see section 3.3.2).
Farmed pheasants are now considered to be a natural host for this disease, at least the UK.

However, as discussed in section 3.3.2, poultry meat products which do not contain organ tissues
(such as kidng are unlikely to harbour the IB virus.

It is considered that the risk of introductionIBfvirusin BMFL turkey meat preparations is
negligible.

No specific safeguards are required.

Reference

(1) Alexander DJ, Central Veterinary Laboratory, Wegige, UK. Personal communication with H Pharo, March 1999.
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7.3.3 AVIAN POLYOMAVIRUS

Note : this disease was considered in this risk analysis at the request of the Department of
Conservation.

This disease has been assessed in Part One of this do¢sesesection 3.3.3).
A virus that morphologically resembled a polyomavirus was recovered from the intestinal
contents of asymptomatic turkeys, but the recovered virus did not cause any disease in

experimentally infected bird.

It is considered thidhe risk of introduction of polyomavirus in BMFL turkey meat preparations is
negligible.

No specific safeguards are required.

Reference

(1) Ritchie B R (1995Avian Viruses: Function and ControPp 13670. Wingers Publishing, Florida, USA.
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7.24 TURKEY RHINOTRACHEITIS {tc\I3"7.2.4 TURKEY RHINOTRACHEITIS }
Avian rhinotracheitis has been assessed in Part One of this document (see section 3.3.4).

Turkey rhinotracheitis is widespread in the United Kingdom, and turkeys may be vaccinated with
eithe inactivated or attenuated live vaccines.

It is considered that there is a negligible risk of introducing this disease in BMFL turkey meat
preparations derived from clinically healthy birds.

No specific safeguards are required.
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7.2.5 CORONAVIRAL ENT ERITIS OF TURKEYS {tc\I3"7.2.5 CORONAVIRAL
ENTERITIS OF TURKEYS }

7.2.5.1Aetiology
The disease is caused by a coronavffus.
7.2.5.2The disease

Coronaviral enteritis of turkeys (CET) is an acute highly infectious disease affecting turkeys of all
ages characterised by inappetence, weight loss, diarrhoea and depression. A rapid drop in egg
production is seen in infected breeder Hérts.

Under natural conditions, the disease spreads rapidly through a flock and between flocks on the
same farm?® The incubation period varies fromSldays. Clinical signs usually develop within

48 hours and the clinical course often lasts foild@ays. Morbidity approaching 100% is
typical, with weight loss depending on the degree that birds go off feed and water.
Experimentally, mortality in young poults ranges from18®%, while in older birds (8

weeks), mortality may reach%%. Birds that have recovered from the disease are resistant to
subsequent challenge, but remain carriers foflife.

7.2.5.3Physical and chemical stability

Coronaviruses in general are readily inactivated by ultraviolet light, disinfectants?® hgiat,
solvents, nosionic detergents and oxidizing agefits. As with other enveloped viruses,
chloroform treatment (10 minutes at €) inactivates the CET vird8.

Most strains of infectious bronchitis virus, another coronavirus of poultry, are inactivated at a
temperature of 56 C in 15 minute$) but very little work has been carried out on the heat
lability of the CET virus.

In 1969, at which time there were movitro methods for cultivating the CET virus, it was

reported that filtrates prepared from suspensions of intestinal contents of infected turkey poults
were rendered nemfective by exposure to pH 3.0 or by heatingsat/ C for 1 hour®

However, in 1974 after systems had been developed for growing the virus in embryonated turkey
eggs, two of the authors of the 1969 report reported that the CET virus was, in fact, not
inactivated either by pH 3.0 or by heating for 5C for 1 hourl” Despite this obvious
contradiction, recent textbooks on poultry disé&géguote the latter work in concluding that the

CET virus is fAimoderately resistant to temper
published on the effectf incubation of the virus at different temperatures for different times.

Freezing has little effect on the virus. Faeces of infected turkeys remain infectious for months
under freezing environmental conditions, and the virus remains viable in intéssnas and
contents for several years-80/ C or belowt!)
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7.2.5.4Epidemiology

Turkeys are the only known natural host. Chickens, pheasants, seagulls and quail are refractory
to infection®

The CET virus spreads through the ingestion of wdeed and litter contaminated with
infectious faece€) However, as is the case with coronavirus infections of rumifaamd pigs?

the duration of shedding of infective virus in recovered turkeys is unclear. The virus has been
shown to replicaterdy in enterocytes of the gut and in unidentified cells in the bursa of Fabricus.
Electron microscope studies have shown that the virus can be found in the intestinal epithelium
only 24- 96 hours posinfection® The disease signs are considered toaised by changes in

the cellular physiology of intestinal epithelium and consequent malabsorption of nuttients.
Nevertheless, it appears to be generally accEptitat the virus may be shed in the droppings

of recovered turkeys for several montthough there do not appear to be any published reports

to substantiate this important point.

Infection is readily transmitted by intestinal material inoculated orally, andreelfiltrates of

the bursa were pathogenic for adult turkeys, but suspensf heart, liver, spleen, kidney and
pancreas from infected turkeys did not cause the disease when administered oty odd1
poults® This suggests that there is no viraemia and no distribution of the virus to tissues apart
from the gut and #reticuloendothelial system.

There is no evidence that CET virus is ¢gmsmitted?

7.2.5.50ccurrence

Coronaviral enteritis has been reported in several states in the United States, Canada, and
Australia, but not in turkeyaising areas of Europe? It has not been reported in New Zealand.

7.2.5.6Effect of introduction

The virus has the potential to cause considerable economic losses, encompassing high mortality
rates in young turkey poults, weight loss and reduced egg production inHayisigj 2

7.2.5.7Risk of introduction in turkey meat

There appears to be no viraemia, and no distribution of the virus to tissues apart from the
intestines, which are removed at slaughter, and the bursa, which is not used in the manufacture of
BMFL turkey meat products.

Moreover, CET virus has never been reported in the United Kingdom or Europe.

The risk of introducing coronaviral enteritis in BMFL turkey meat preparations from the United
Kingdom is considered to be negligible.

7.2.5.8Recommendaions for risk management
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No specific safeguards are required.
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7.2.6 HIGHLY PATHOGENIC AVIAN INFLUENZA (HPAI) {tc\I3"7.2.6 HIGHLY
PATHOGENIC AVIAN INFLUENZA (HPAI) }

This disease has been assessed in Part One of this document (see section 3.3.6).

As turkey production in theb#&dKnbasysmbemd walwiac
contact with small birds through open sides, towards fully indoor systems similar to chickens,
HPAI has become less comm@hHPAI last occurred in the United Kingdom in 1991.

Because of the extra processing involvedhiir production, it is considered that the risk of
introducing HPAI in BMFL turkey meat preparations is even less than the low risk identified for
chicken meat products in section 3.3.6.7 of this risk analysis.

Nevertheless, in view of the potentiallyastrophic impact of HPAI should it be introduced into
this country, safeguards are considered to be justified.

7.2.6.1 Recommendations for risk management

The following safeguards for turkey meat products are based on those for chicken meat, as
detailedin the OIE International Animal Health Code (OIE Code):

When importing turkey meat from HPAI free countffethe meat must be accompanied
by aninternational sanitary certificatflefined by the OIE Code] attesting that the entire
consignment of meat oges from birds which have been kept in an HRAé& country
since they were hatched or for at least the past 21 days.

When importing turkey meat from countries or zones considered infected witf4HPAI
the meat must be accompanied byrdarnational sartary certificate[defined by the

OIE Health Code] attesting that the entire consignment of meat comes from birds which
have been kept in an establishment¥rlem HPAI and not situated in an HPiAfected
zone[defined by the OIE Code].

In addition, theturkey meat products must come from birds which have not been
vaccinated for avian influenza.

25 A country may be considered free from HPAI when it can be showh it has not been present for at least the past 3

years. This period shall be 6 months after the slaughter of the last affected animal for countries instdvighireg out
policy [defined by the OIE Code] is practised with or without vaccination agdinsd.

26 A HPAI infected zone shall be considered as such until at least 21 days have elapsed after the confirmatiorcaséhe last

[defined by the OIE Code] and the completion osmping out policydefined by the OIE Code] andisinfection
[definedby the OIE Code] procedures, or until 6 months have elapsed after the clinical recovery or death of the last affected
animal if a stamping out policyvas not practised.

27 Where it has been concluded that flock of origin freedom is a necessary safeguaphiticular disease, the specific

details of testing, monitoring and certification are not prescribed, as there are often many possible ways that this might be
achieved. Specific details would be formulated according to the detailed proposals heidered at the time a particular
trade is negotiated.
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7.2.7 INFECTIOUS BURSAL DISEASE{tc\I3 "7.2.7 INFECTIOUS BURSAL
DISEASE}

This disease has been assessed in Part One of this document (see section 3.3.7).
7.2.7.1Aetiology

Infectious bursal disease (IBD) virus was first identified in 1962, and until 1978 only a single
serotype was recognised. In that year a second serotype was identified inturkeys.

Serotype 1 (IBD1) occurs predominantly in chickhst is rarely reported in turkey8. Viral
replication in the bursa ot@ weekold poults has been demonstrated experimentally for 5 days
after IBD1 infection and seroconversion, and mild lymphocytic degeneration of bursae, spleens
and caecal tonsils offiected poults has also been s€trHowever, infection of turkeys with

IBD1 does not cause clinical sigh’.

Serotype 2 (IBD2) is widespread in turk&yand chicken&: ®
Both serotypes have also been reported in dditks.

7.2.7.2I1BD serotype 2infection

Turkeys

Although IBD2 has not been shown to cause clinical disease in any avian $§p&idms been
suggested that infection of poults at a young age may cause immunosuppression which might
result in an increased susceptibility to reary diseas€) However, there is little evidence to
support this suggestidA.

In 1978 it was speculated that there could be an association between natural IBD infections in
young turkeys and concurrent respiratory probléhikurkeys in problenflocks were reported to

have antibodies to IBD, but no virus was isolated. The reported postmortem picture was complex
and dramatic: tracheitis, pulmonary oedema,
in bursal size. It was postulated tha bursal lesions might have been caused by IBD.

In 1980 it was reported that poults recovering from rhinotracheitis had high titres of antibodies to
IBD virus.®) Several IBD vaccines were applied to breeder turkeys (apparently both chicken and
turkeystrains of IBD virus used), and improved survivability of poults from vaccinated birds was
reported. The authors were of the opinion that immunosuppression by the turkey IBD virus might
predispose poults to other diseases such as adenoviruses, NDXIicaligenes faecalis
However, the results reported for the four vaccinated flocks and 14 unvaccinated flocks (from
four farms) do not support any inferences or conclusions regarding poult survivability.

Moreover, 2 years later a study found that infecof poults with IBD2 did not predispose to
alcaligenes rhinotracheitigcaligenes faecal)s'? It was reported that no gross or histological
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lesions were observed (apart from those due to alcaligenes rhinotracheitis) in any of the poults
exposed tdBD virus.

The conclusion that IBD2 infection of turkeys causes neither disease nor immunosuppression has
been supported by several further studies. In 1983 it was demonstrated that a chicken isolate of
IBD caused immunosuppression in poults, but agyistrain did nof:? and a 1984 study found

that two isolates of IBD2 had no effect on bursa weight in p&dits.

However, a few reports have continued to suggest that IBD virus infection of turkeys may cause
immunosuppression. Two studies reporteld tmansient suppression of cellular immunity in

poults without causing any demonstrable dis€ds¥) A single report has indicated that mild
degeneration of the bursa, and suppression of both humoral and cellular inmune responses may
occur in poultsnfected with IBD2, but only in poults infected at 1 day of &gjetHHowever, the
significance of any such mild and transient immunosuppression is unclear. Although it may
persist for 3 weeks after the disappearance of the virus, this immunosupphessiost been
correlated to any tissue or cellular chang®s.

The significance of a report of haemorrhage in thigh muscle of poults at 3 and 7 days post
infectiorf!¥ is also unclear.

Chickens

IBD2 virus is widespread in chickens. Antibodies to IBiéte found in 35 of 75 chicken flocks
(47%) surveyed in Ohi) and 39 out of 46 chicken flocks (85%) surveyed in Engfaind.

Although there is still some debate as to whether infection of chickens with IBD2 can be
expected to result in detectable tishanges, no clinical disease caused by this serotype has
been reported in chickens. A 1985 study reported lack of clinical signs, and neither gross nor
microscopic lesions in chickens inoculated with IBE2 Using the same strain of IBD2, a study
caried out in 1986 found mild histological lesions in the bursa, spleen and Harderian gland
following infection of Xday-old SPF chicken8” However, a further study in 1988 reported that

five isolates of IBD2 (including the strain used in the two stdientioned above) were
nonpathogenic in chicke§$)

Ducks

Rising antibody titres to IBD2 have been reported during an outbreak of severe respiratory
disease in3veekold ducklings on a large farm, and histological examination of bursae showed
lesiors similar to that produced by IBD1 virus in chickéns.

7.2.7.3Effect of introduction

The effects of IBD1 introduction have been discussed in Part One of this document (see section
3.3.7.6).

New Zealand is free of IBD&® 20)
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IBD2 is nonpathogert in chicken8 ® and there is no evidence that the mild and transient
suppression of cellular immunity that has been demonstrated in turkey poults infected with this
serotype at 1 day of age is of any significaffte.

Although the susceptibility of o#n avian species to IBD2 infection has not been fully elucidated,

it has not been shown to cause disease in any other birds. Moreover, a study in Nigeria, where
IBD was endemic in freeange chickens, found no antibodies to IBD in guinea fowl, barbets,
surbirds and bulbuls, while only a small proportion of weavers and finches tested were
seropositive without showing any clinical sigfisTherefore, it is highly improbable that IBD2

would result in disease in any avian species in New Zealand.

The PoultryIndustry Association of New Zealand (PIANZ) has raised concerns that the
introduction of IBD2 would interfere with IBD1 testing and eradication. The agar gel
precipitation test (AGP) and the ELISA which are currently used in New Zealand do not
differentiat between serotypes 1 and2so that if IBD2 were present in this country, new tests
would need to be implemented, and this would impose additional costs on the iffétEiy.
position is consistent with what is presented in the OIE Manual of StsitP

During the course of this risk analysis MAF has contacted a number of international experts in
the field of IBD virology, in an attempt to evaluate the above concerns of PIANZ. These experts
included the heads of three OIE reference laboratori€sance?® Great Britain'?® and the

United States of Americ@® In addition, two researchers in the field of poultry virology in the

USA were consulte#” 28 The result of this consultation was not clear cut. In general, the
laboratories in Ewpe considered that the AGP and ELISA could be readily used to distinguish
between the two IBD serotypes, whereas the American laboratories disagreed, and considered that
the only way to do that reliably was by using the serum neutralisation test. [detdi$ of this
consultation are provided in Appendix 8.

7.2.7.4Risk of introduction

There are two potential mechanisms by which imported turkey products might be contaminated
with IBD viruses : faecal contamination of carcasses during slaughtethapdesence of the

virus in tissues that are used to make the turkey products. Although faecal contamination during
slaughter might result in limited contamination of the skin of an infected bird at slaughter, unlike
bacteria of public health concern,uses will not multiply on the carcass surface.

IBD1

Serological surveys of turkey flocks indicate that natural infection with IBD1 is rare in turkeys in
the USA® No turkey flocks in the United Kingdom have been found to be positive to BD1.

I n the case of BMFLO6s own turkey flocks, ext
involving 4,940 blood tests on 65 flocks over 28 months, did not yield any positive fE&ults.
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It is concluded that the risk of introduction of IBD1 in impdrBVFL turkey meat preparations
from the United Kingdom is negligible.

IBD2

A survey in the United Kingdom showed that 29 out of 32 (90%) of turkey flocks were
seropositive to IBDE) and another survey revealed that all of 42 turkey flocks tested were
positive to IBD28?

Considering the widespread infection of IBD2, most poults could be expected to be protected by
maternal antibody, which in the case of chickens has a half lifesofi@/s The effect of
maternal immunity is that infections wittaccinal or other strains of the virus are seldom
possible prior to around 14 days of &eA survey of turkey flocks in England found that
antibodies were first detectable at 36 to 57 days of&gderefore, as neutralising antibodies in
poults irfected with IBD2 virus have been shown to be detectati @ays after infectioff; 1%

31 it can be concluded that infection of poults in England takes place from 4 to 7 weeks of age.
However, there is no reason to suspect that poults could not bedested any time up to the

age of slaughter.

In the absence of specific information on the shedding of IBD2 by infected poults, this analysis
assumes that it is of similar duration as IBD1 in chickens. That is, shedding begins 1 day after
infection andcontinues for 1416 days®

Thus, if infection of poults takes place a7 4veeks of age and shedding continues for up to 16
days, turkeys slaughtered at 8 weeks of age and older may be shedding IBD virus in faeces.

However, inspections of the BMFL anufacturing plant (Appendix 5) and a previous risk
analysis (Appendix 6) support the conclusion that any risk of -@s@mination during
processing is negligible. Although faecal contamination during slaughter might result in limited
contamination of e skin of an infected bird at slaughter, unlike bacteria of public health
concern, viruses will not multiply on the carcass surface. Therefore, faecal contamination of
carcasses resulting in IBD viruses being carried on carcass skin is not consideeseno g
significant risk.

IBD2 has been shown to persist in the tissues (bursa, spleen and thymus) of infected turkeys for at
least 7 days poshfection®® In the absence of information to the contrary, this analysis assumes
that the persistence d8D2 in tissues of infected birds is similar to that of IBD1 in chickens.
Section 3.3.7.7 of Part One of this document outlines available information on the tissue
distribution and persistence of IBD1 virus in chickens muscle tissue.

In summary, IBD1 vias has been detected in chicken muscle tissue at 2, 3 and 4 days post
infection®? but not at 7 days postfection®® Since neither of these experiments have looked
for the virus on days 5 and 6 pastection, it is reasonable to be cautious andiactude that

the virus may be present in chicken muscle fron62lays posinfection, and that it may be
present in turkey muscle tissue for a similar time period.
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There is a distinct risk, therefore, meat from turkeys slaughtered at 8 weeks of pgesably

12 weeks of age could harbour IBD2 virus in their muscle tissue. It is assumed that IBD2 is
similar to IBD1 in that it is not destroyed by freezing or thaWié® and is likely to survive
cooking®® of turkey meat.

The turkey meat preparatis are manufactured only from muscle and skin (see Appendix 5). No
viscera or bursal tissue, which are the sources of the highest titres of IBD2 virus, are included in
the products. Because BMFL turkey meat preparations contain only edible tissualsitteeof

scraps generated will be much less than that generated from whole chicken carcasses.

Because of the apparent high prevalence of IBD2 infection in turkeys in the UK it was considered
prudent to conduct a quantitative assessment for that viues) tfiat scraps derived from these
BMFL turkey meat preparations might find their way into the feed of backyard chickens and
establish infection.

7.2.7.5Assessing the risk of IBD serotype 2 introduction

A Monte Carlo model was constructed to assessiskeof backyard poultry flocks becoming
infected with IBD2 virus should BMFL turkey meat preparations be imported from the United
Kingdom.

The model is presented in Appendix 4. Itis similar in structure to the model developed to assess
the risk of intoduction of IBD1 in imported chicken meat, which is presented in Appendix 1.

The results of the model indicate that even if BMFL turkey meat preparations were to be
imported into New Zealand at an annual volume equivalent to 50% of the current annual
corsumption of turkey meat, the risk of introducing IBD2 virus into backyard poultry would not
be high. At that level of importation we can be 95% confident that there would be fewer than two
disease introductions per hundred years.

As discussed in Sectigh2.7.3, IBD2 does not cause disease in any avian species. The effect of
its introduction into this country would be limited to some degree of interference with serological
testing for IBD1 in chickens.

MAF considers that this combination of low probdapof introduction and limited consequence
if introduced does not justify the imposition of safeguards against IBD2 introduction in BMFL
turkey meat preparations.

Since there is good evidence that turkeys flocks in the UK in general, and BMFL turkeys
particular, are not infected with IBD1, in the case of BMFL turkey meat preparations no further
safeguards against IBD viruses are justified.

7.2.7.6Recommendations for risk management
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No specific safeguards are required.
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728 MAREKOS DHNiISBA3EMAREKOS DI}SEASE

This disease has been assessed in Part One of this document (see section 3.3.8).

The risk of introduction of exotic strains of MD virus in immat BMFL turkey meat
preparations is considered to be negligible.

No specific safeguards are required.
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7.2.9 NEWCASTLE DISEASE, PARAMYXOVIRUS 2, PARAMYXOVIRUS 3, AND
PARAMYXOVIRUS 7 {tc\I3"7.2.9 NEWCASTLE DISEASE,
PARAMYXOVIRUS 2, PARAMYXOVIRUS 3, AN D PARAMYXOVIRUS 7 }

7.2.9.1Newcastle disease, paramyxovird® and paramyxovirus-3

Newcastle disease has been assessed in Part One of this document (see section 3.3.9).

Avian paramyxoviru2 (PMV-2)

PMV-2 is widespread in poultry flocks in many cougdgt more commonly in turkeys than in
chickens. PMV2 infections have been reported to be more severe in turkeys than in chickens,
and there has been a report of severe respiratory disease, sinusitis, elevated mortality, and low egg
production in turkey lbcks infected with PMV2 complicated by the presence of other
organisms?

Avian paramyxovirus3 (PMV-3)

Natural infections of domestic poultry with PMY¥ have been restricted to turkeys. PNV
viruses can be divided into two antigenically distinctups Turkey isolates from the USA,
Germany, France and Great Britain fall into one group, and those isolated from imported exotic
psittacines fall into another grodp.

Clinical signs in turkeys are usually egg production problems, occasionally prdnedetldl
respiratory disease. Reports have indicated that egg production usually declined rapidly and a
high proportion of eggs that were layed were whklelled, although hatchability and fertility

were rarely affecte

PMV-3 has been found in turkélgcks in North America and Europe. Besides turkeys, PMV
infection has been reported in caged passerines and psittacines in Europe and Asia. There have
been no reports of isolation of PMY/from wild birds or of natural infections of chickens with

this virus® ?

Safeguards are considered to be necessary.

7.2.9.2Avian paramyxovirus-7

In the United Kingdom, avian paramyxovirds(PMV-7) has been isolated from collared
doves? but it has not been reported from turk&ys.

In the United States?MV-7 was found to be the primary pathogen in natural outbreaks of
respiratory disease with elevated mortality. The isolate caused mild respiratory disease in turkeys
infected experimentall§)

Attempts to transmit PM\ by contact to chickens havedn unsuccessffl.
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Safeguards are considered to be necessary.
7.2.9.3Recommendations for risk management

7.29.3.1 Newcastle disease

A major difficulty in the formulation of safeguards against ND is the lack of an internationally
agreed definitono what consitutes fANewcastle disease

International Animal HealthCotféi s as f ol l ows : fAND is a diseas
avian paramyxovirus type 1, signi morepeeasel vy mo
definition is given in the European Community Directive 92/66/EEC definition of ND for which

control measures should be i mposed : fan inf

paramyxovirus 1 with an ICPI in day old chicks greétderan 0. 7. O This defi
highly virulent (velogenic) and moderately virulent (mesogenic) viruses and may include some of

the lentogenic vaccines licensed in the Ut is also based on infection of birds and not on the
presence of disese signs or mortality.

MAF considers it appropriate that safeguards for PM3hould aim to prevent the introduction

of any strains of the virus which are more pathogenic than the strains already in this country.
That is, safeguards should preventititeoduction of any strains of PMY virus with an ICPI
greater than 0.0. The required safeguards are as follows:

The turkey meat preparations should be accompanied bgtermational sanitary
certificate[defined by the OIE Code] attesting that thérenconsignment comes from

birds?®
1. which have not been vaccinated for PMV and
either
2. which, since hatching or for at least the past 21 days, have been kept in a country

which is freé® from infection with strains of PMM. with ICPI greatethan 0.0;

or

28 If birds from infected flocks are likely to be slaughtered or processed in the same slaughter establishment, then birds

destined for export to New Zealand must be slaughtered and processed fiestlaf/ tto effectively manage the risks
associated with cross contamination

29 A country may be considered free from PM\(ICPI > 0.0) when it can be shown that PMIICPI > 0.0) has not been
present for at least the past 3 years. This period shaihioaths after the slaughter of the last affected animal for countries
in which a stamping out policjdefined by the OIE Code] is practised with or without vaccination against PGP >

0.0).
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3. which have been kept in @stablishmenjdefined by the OIE Code] free from
infectior?® with strains of PMV1 with ICPI greater than 0.0 and not situated in a
zoné! which is infected with strains of PMY with ICPI greater tha@.0.

7.2.9.3.2 PMV-2, PM\£3, PM\A7

The turkey flocks were kept in establishments that have remained free from
evidence of PMV2, PMV-3 and PM\V/7 infection for the 21 days prior to
slaughter.
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7.2.10 TURKEY VIRAL HEP ATITIS {tc\I3"7.2.10 = TURKEY VIRAL HEPATITIS }
7.2.10.1 Aetiology

The aetiological agent of turkey viral hepatitis (TVH) has not been characterised but enterovirus
like particles have been seen in livers from experimentally infected turkeys. Theisagent
probably a picornaviru@)

Enterclike viruses have also been isolated from turkey poults with enteric problems. It is likely
that enteric disease in young turkey poults is caused by a number of viruses, includidgentero

i (2)
viruses:

7.2.10.2 The disease

TVH is an acute, highly contagious typically subclinical disease of turkeys that produces lesions
of the liver and frequently the pancréhg: ® Outbreaks are usually seen in turkeys under 6
weeks of age. Depression, anorexia and ise@anortality are the main sigis.

Infection is thought to result in disease only when other stressor agents arébresarbidity

is variable, but up to 100% has been reported by some flock olkridvortality of up to 25%

has been recorddmiit is usually very low. Mortality in birds over 6 weeks of age has not been
reported? 3

Outbreaks of TVH are comparatively rare, the disease is only a minor problem and the
importance of subclinical infection is unknoWnh.

Experimental oral inodation of turkey poults with turkey entefike viruses resulted in
depression, ruffled feathers, watery droppings and reduced weight%ains.

7.2.10.3 Physical and chemical stability

The agent survives for 6 hours af80and 14 16 hours at 58C. It retains its viability for 1
hour at pH 2.0, but not at pH 29

7.2.10.4 Epidemiology

Infection has been recognised only in turkeys. Ducks, chickens, pheasants and quail are
refractory to infectiot: ® There & no evidence for infection of wild birds, other wildlife or
humans? Transmission occurs readily by direct or indirect contact by the faemlabute. It is

not known whether egg transmission occurs or whethertteng carriers exist; > %

The virus has been consistently isolated from the liver and faeces of infected birds and less
frequently from bile, blood and kidneys during the first 28 days-ipdsttion, after which the
virus disappears: ¥ Lesions are found in the liver from1® das postinfection®

7.2.10.5 Occurrence
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The disease has been recognised in the United States, the United Kingdom dhd Italy.
Enterclike viruses have also been isolated from turkey poults with enteric problems in the United
States and Frae¢? The disease has not been reported in New Zealand.

7.2.10.6 Effect of introduction

In affected flocks, liver condemnation at slaughter varies betwe@®@d" There is some
evidence that infected breeder flocks may exhibit decreased prodtestidity, and hatchability.

7.2.10.7 Risk of introduction in turkey meat

Infections are usually seen in turkeys under 6 weeks of age and the virus is only sometimes found
in tissues such as liver and kidney for up to 28 daysiptesttion.

Theremay be a risk of carcass contamination with the virus following the slaughter of birds
shedding the virus in faeces. However, although faecal contamination during slaughter might
result in limited contamination of the skin of an infected bird at slaugiméke bacteria of

public health concern, viruses will not multiply on the carcass surface.

Turkeys slaughtered at above 10 weeks of age which pasmpdsim inspection would be
unlikely to be carrying infection. Furthermore, the tissues in whichtimigcis found are not
used in the manufacture of BMFL turkey meat preparations.

It is concluded that although the risk of introduction of the agent of TVH in imported BMFL
turkey meat preparations is probably low, until the aetiology of TVH is fudiaeified, it is
considered reasonable that safeguards should be applied to minimise the risk of introduction of
the agent.

7.2.10.8 Recommendations for risk management

The turkey flocks from which birds are sourced for the manufacture of BMFL turkay m
products should have no history of unusually high liver condemnations at slaughter.
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7.2.11 SPIKING MORTALITY OF TURKEYS {tc\I3"7.2.11 SPIKING MORTALITY
OF TURKEYS}

MAF Chicken meat risk analysis pagel139



Note : this disease was considered in this risk analysis at the request of the Poultry Industry
Association of w Zealand.

7.2.11.1 Aetiology

The precise aetiology of spiking mortality in turkeys (SMT) has not been cldHifedariety of
enteropathogenic viruses (including rotaviruses, astroviruses, enteroviruses and coro®viruses
have been identifiechiaffected flocks, but none has been found capable of reproducing the
disease or has been consistently associated with the difefseoronavirus is presently
considered to be the most likely initiating agent, but it appears that secondary agersts are al
involved, especially certain strainsEgherichia colj Salmonellaor Campylobactef? Climatic

and other stresses are also required for the clinical syndrome to become dBparent.

7.2.11.2 The disease

SMT is the more severe of two clinical forrm§poult enteritismortality syndrome (PEMS).
Mortality in flocks with SMT is equal to or greater than 9% occurring between 7 and 28 days of
age, including at least 3 consecutive days with mortality equal to or greater than 1%. Losses in
excess of 50% & occurred. A less severe form of PEMS has been recognised, in which
mortality exceeds 2% during the2B day period, but does not equal or exceed 1% for 3
consecutive days. Mild or inapparent infections are thought to 8¢cur.

Poults that recover fro clinical disease remain permanently underweight; recovered male

turkeys can weigh as much ad &g less than the breed standard when marketed at 20 weeks of
@

aget

7.2.11.3 Epidemiology

Transmission of the disease is by the faecal route. Trasmission by blood or extiatestinal
tissues has not been possible. There do not appear to Heldongarriers; sentinels placed in a
breeder flock that had been affected previously did not contract the didease.

SMT is restricted to North Carolinayhich is the main turkey farming area in the USA,
producing some 60 million birds per year. The population density of turkeys is very high in that
state; an area of 10 miles by 10 miles typically contains from 15 to 25 turkey farms, varying in
size from8,000 to 68,000 birds per farm. In very dense areas there may be 40 farms in such an
area® SMT has a definite seasonal pattern, occurring only when temperatures and humidity
levels are high from late spring to early autumn. Within the area that SdiTspoutbreaks are
clustered in specific localities, apparently related to density of farms andbirds.

PEMS and SMT occur only in turke{s.

7.2.11.4 Occurrence
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The clinical syndromes of SMT and PEMS are restricted to the southeastef® USA.
7.2.11.5 Effect of introduction

SMT is a multifactorial disease, involving one or more viruses and several bacteria. The disease
occurs only in the southwestern USA, in specific climatic and production conditions and is
triggered by stress.

The climaic conditions and density of turkey populations that occur in New Zealand suggests
that the clinical syndrome would be unlikely to be seen in this country even if the various
infectious agents were present.

7.2.11.6 Risk of introduction in turkey meat

SMT has not been reported outside the southwestern USA. Slaagatierkeys do not carry the
infectious agent even if they experienced the clinical condition as poults.

The risk of introduction of SMT in BMFL turkey meat preparations from the Unitadddm is
considered to be negligible.

7.2.11.7 Recommendations for risk management

No specific safeguards are required.
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8. SUMMARY OF RECOMMENDATIONS : BMFL TURKEY MEAT PREPARATIONS

FROM THE UNITED KINGDOM {tc\l1"8. SUMMARY OF RECOMMENDATIONS
: BMFL TURKEY MEAT PREPARATIONS FROM THE UNITED KINGDOM }
To summarise, the following recommended safeguards are suggested for the importation of
Bernard Matthews Foods Limited (BMFL) turkey meat preparations into New Zealand from the
United Kingdom:
8.1 General recommendations

8.1.1 Turkeymeat preparations to be derived from birds slaughtered in an abattoir approved by
the competent authority.

8.1.2 Turkey meat preparations to be derived from birds which passedantem and post
mortem inspection procedures.

8.1.3 Turkey meat prepanains to be certified as fit for human consumption.

8.1.4 Turkey meat preparations to be derived from broiler birds only, and giblets shall not be
included

8.1.5 HACCP programs to be implemented at all points in slaughter and processing

8.2  Specificrecommendations
8.2.1 Salmonella
8.2.1.1 Salmonella pullorum and Salmonella gallinarum
1. Country freedom or a free zone. Vaccination is not practfsed.
or
2. Flock of origin freedorn

A flock accreditation program involving both parent &nailer flocks, approved
by MAF New Zealand. Vaccination is not permitted.

or

32 If poultry from infected flocks are likely to be slaughtered or processed in the same establishment then poultry destined for

export to New Zealand must be slaughtered and processed first of the day to effectively manage the risks associated with
cross contamination.
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3.

8.2.1.2

1.

Heat treatment by cooking to ensure a minimum internal temperaturgé Gfig9
reached. Cooking in a microwave oven is not permitted.

S. enteritidBT4andS. typhimuriunDT104

Country Freedom or a free zéne
or

A HACCP program approved by MAF New Zealand that ensures the final product
is free ofS. typhimuriunDT104 andS. enteritidisPT4. The HACCP program
must ensure that the breeding floclgtdhery and rearing farms of poultry
destined for export to New Zealand are freeSotyphimuriunDT104 andS.
enteritidisPT4 and that there are no opportunities for cross contamination during
transport, slaughter and processing.

or

Heat treatmertty cooking to ensure a minimum internal temperature bf73
reached. Cooking in a microwave oven is not permitted.

8.2.1.3 Salmonella arizonae

1.

Country freedom or a free zofe.
or

A HACCP program approved by MAF New Zealand that enshesfinal product

is free ofS. arizonae The HACCP program must ensure that the breeding flock,
hatchery and rearing farms of poultry destined for export to New Zealand are free
of salmonellae and that there are no opportunities for cross contaminairan d
transport, slaughter and processing.

or

Heat treatment by cooking to ensure a minimum internal temperaturé Gfig9
reached. Cooking in a microwave oven is not permitted.

33

If poultry from infected flocks are likely to be slaughtered or processed in the same establishment then poultry destined for
export to New Zealand must be slaughtered and processed first of the day to effectively manage the ridkd asgoci
cross contamination.
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8.2.2 Highly pathogenic avian influenza (HPAI)

When importing turkey meat from HPAI free countffethe meat must be accompanied
by aninternational sanitary certificatlefined by théDIE Code] attesting that the entire
consignment of meat comes from birds which have been kept in anfrdeAdountry
since they were hatched or for at least the past 21 days.

When importing turkey meat from countries or zones considered infected withiHP
the meat must be accompanied byrdarnational sanitary certificatgdefined by the
OIE Health Code] attesting that the entire consignment of meat comes from birds which
have been kept in an establishmentfr'em HPAI and not situated in an HPiAfected
zone[defined by the OIE Code].
In addition, the turkey meat products must come from birds which have not been
vaccinated for avian influenza.

8.2.3 Newcastle disease (ND) and other paramyxoviruses:

8.2.31 Newcastle disease

The turkey meapreparations should be accompanied bynéernational sanitary certificate
[defined by the OIE Code] attesting that the entire consignment comes from’birds:

1. which have not been vaccinated for PMV and

either

34 A country may be considered free from HPAI when it can be shown that HPAI has not been present for at least the past 3

years. This period shall be 6 months after the slaughter of the last affected animal for countiiigls anstdmping out
policy [defined by the OIE Code] is practised with or without vaccination against HPAI.

35 A HPAI infected zone shall be considered as such until at least 21 days have elapsed after the confirmatiorcaéhe last

[defined by the OIE Gde] and the completion of atamping out policydefined by the OIE Code] andisinfection
[defined by the OIE Code] procedures, or until 6 months have elapsed after the clinical recovery or death of thedast affecte
animal if a stamping out policyvas not practised.

36 Where it has been concluded that flock of origin freedom is a necessary safeguard for a particular disease, the specific

details of testing, monitoring and certification are not prescribed, as there are often many possible waysitlait feis
achieved. Specific details would be formulated according to the detailed proposals being considered at the time a particular
trade is negotiated.

37 If birds from infected flocks are likely to be slaughtered or processed in the same slaughtehestnt, then birds

destined for export to New Zealand must be slaughtered and processed first of the day to effectively manage the risks
associated with cross contamination
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2. which, since hatching or f@t least the past 21 days, have been kept in a country
which is freé® from infection with strains of PMM. with ICPI greater than 0.0;

or

3. which have been kept in @stablishmenfdefined by the OIE Code] free from
infection®® with strains of PMV1 with ICPI greater than 0.0 and not situated in a
zoneé®which is infected with strains of PMY with ICPI greater than 0.0.

8.2.3.2PMV-2, PM\£3, PM\A7

The turkey flocks were kept in establishments that have remained free from
evidence of PMV2, PMV-3 and PMV-7 infectiorf for the 21 days prior to
slaughter.

8.2.4 Turkey viral hepatitis

The turkey flocks from which birds are sourced for the manufacture of BMFL turkey meat
products should have no history of unusually high liver condemnations at slaught
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Appendix 1: Quantitative assessment of the risk of introduction of IBD virus in
imported chicken meat products and its establishment in backyard flocks

Introduction

For IBD to become established in poultry flocks in New Zealand as a resulpofting the
virus in chicken meat products, a number of criteria would have to be met.

1 Infected chicken meat products would have to be imported;
1 These products would have to be fed to poultry;
1 Infection would have to establish in the flock.

Initially, we considered it unlikely that commercial poultry in this country would be fed any
imported chicken meat products. However, it appears that a small number of commercial
free-range egg producer flocks are fed on table waste both from domestic and commercial
sources? Furthermore, the feeding of kitchen waste to backyard poultry flocks is a common
practice. If such kitchen waste contained scraps of infected imported chicken meat, then it is
possible that IBD infection could became established in backyaitthypor freerange egg
producer flocks. If that were to occur, the risk of infection also becoming established in other
commercial layer and broiler flocks would be increased significantly.

Focussing on backyard flocks, the above criteria may be refmned

Infected chicken meat products are imported;

Imported infected chicken meat products are purchased for consumption in a household
where backyard chickens are kept;

1 Raw or cooked scraps of the imported chicken meat products are disposed of in kitchen
scraps;

Kitchen scraps containing infected chicken meat scraps are fed to backyard chickens;
Infection may result in the backyard floekbirds of the right age are present.

1
1

1
1
To examine the above scenario, a Monte Carlo model was constructed usiofjvtiaee
packages Exc®land @Risk%. The structure of the model is shown in Figure 1.
Commodities Considered

The model considered the following chicken meat products:

1 Whole chicken carcasses (no giblets)

1 Bonein chicken cuts (wings, legs, drums)
1 Bondess chicken cuts

41 Microsoft Corporation, USA.

42 palisade Corporation, NY, USA
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Figure 1: Structure of model to assess the risk of introduction of IBD virus in imported
chicken meat and its establishment in backyard poultry flocks

P1 P2 P3
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Proportional decline carcasses consume number of consumed
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Model Scenario and Method

The model focusses primarily on the risk of backyadltry flocks becoming infected with a
virulent field strain of IBD virus should various chicken meat products be imported from
either the United States or the European Union.

However, the assessment also applies to the risks from vaccinal striidbswofus, as the
emergence of wvery wvirulent strains has meant
Aintermedi ated | ive vaccine strains which ca
immunologically naive chickens. Vaccinal strains were considereahtgtitute a risk despite

the experience with IBD virus in New Zealand, which suggests that meat may not act as a

vehicle for norvirulent or vaccinal strains. The Poultry Industry Association of New

Zealand believes that the IBD virus strain presenbmesflocks does not appear to be

transmitted in poultry meat. Following the identification of IBD in this country, the industry

began a campaign to eradicate the disease. The industry has almost eradicated the infection
without at any time restricting thastribution and sale of whole, raw chicken carcasses from

infected flocks.

Backyard poultry flocks are a relatively heterogeneous group. Most are kept for egg laying
and fAlifestyled purposes. These flocks cons
purchased from cage layer flocks at the end of their first laying period. Such flocks often
consist solely of adult birds. The layers in such flocks would seldom be handled by humans
and would have very little contact with other similar flocks and ek twere would be

limited risk of transmission of diseases between such flocks. At the other extreme are the
breeders of fancy poultry. Such flocks contain birds of multiple ages kept in close proximity

to one another. They are often handled by their osyrage taken to shows where hundreds of

birds are brought together, and traded between breeders. These characteristics make the fancy
poultry sector potentially more important for the transmission of introduced pathogens than

the backyard layer sect6t.

The magnitude of the risk posed by the importation of chicken meat products obviously
depends on the quantity imported; for each unit imported there is a risk of disease
introduction, and the annual risk is determined by the number of units importeds &h
binomial process, which is reflected in the structure of the model.

The unit of importation considered in the model is a chicken carcass, or in the caseiaf bone
or boneless cuts, a chicken carcass equivalent.

To evaluate the effect of volumétoade, a range of imported volumes for each commodity
was considered in the model.
Release Assessment : probability of infection in imported chicken meat products

The release assessment estimates the probability that an imported chicken carceassor car
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equivalent will be infected with IBD virus.

This probability is shown in Figure 1 B8, and is a function of;

1 Probability that the source flock is infectéll;

1 Probability that infection is present in specific tissues of the birds at the agedgtiter,
R2

The variables used in the Monte Carlo simulation model were as follows;

R1  Probability that the source flock is infected.

Figures are those estimated for Europe and are based on published%épbhs.
figures for the United States asienilar®

Minimum 0.3
Most likely 0.7
Maximum 0.9

The distribution used to model this is PERT (0.3, 0.7, 0.9)

R2  Probability of active infection when slaughtered.

In estimating this probability, the following need to be considered:
1 The age of clckens at slaughteground 57 weeks of age; most likely at 37 days of age
but as young as 32 days and as old as 49 days,
The age at which chickens become infectet); time between 1 and 49 days of age,
Duration of tissue infectivity. A study commissamhin 1997 by the Chief Veterinary
Officer of Australia showed that IBD virus (strain CS88) was recoverable from a range of
tissues, including muscle, bone marrow, bursa and liver/kidney of infected ciitkens
This study, together with further experimainivork commissioned by MAF leads to
the conclusion that while IBD virus is recoverable from muscle tissue for eréyd2ys
postinfection, it is recoverable from organs for 28 days posinfection.

il
il

The probability of active infection in diffenétissues at the time of slaughter is
modelled by the following beta distributions:
$ muscle: Beta (1669, 18332)

$ organs: Beta (6004, 13998)
(SeeNote Ifor method of calculation and explanation.)

R3  The probability that an imported carcass is infected,
R3=R1 x R2
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Exposure Assessment : Probability of imported chicken meat products causing infections
in poultry flocks

The fact that an imported commodity may contain an infective agent does not mean that the
agent will necessarily come into contact withuaceptible host in New Zealand. The

exposure assessment estimates the probability that, given the importation of chicken meat
products which are infected with IBD virus, infection will be able to establish in poultry
flocks.

The model is based on the asgtion that for IBD to become established in New Zealand
poultry flocks as a result of importing infected chicken meat products, scraps of these infected
imported chicken meat products would have to be fed to poultry flocks in this country.

This probabity is shown in Figure 1 a5, and is a function of;

1 Probability that the chicken meat products will generate scraps which a chicken can eat,
P1;

1 Probability that scraps remain infected after cooking, given that infected scraps are
availableP2;

1 Probabiity that infected scraps are fed to flocks, given that scraps remain infected after
cooking,P3;

1 Probability that infection is established given that infected scraps ae4ed,

The simulation model used the following data for these variables;

P1 Prdbability that the chicken meat products will generate scraps which a chicken can
eat. (Skin, meat clinging to bone, organ scrapsNsee Il for details.)

It was considered that whole carcasses will always generate some edible scraps, and
therefore the alue used in the model was :
P1=1

While it is recognised that some edible scraps will be generated fromirbouts, it
is considered that the overwhelming proportion (at least 98%) of waste will be in a
form that is inedible for chickens. Therefohe Wistribution for this probability used
in the model for boné cuts was :
P1= Uniform (0.001, 0.02)

It was considered that there would be an even lower probability of generating edible
scraps from boneless cuts; not greater than 1%. The distrildatitinis probability
used in the model for boneless cuts was :

P1= Uniform (0, 0.01)

P2 Probability that infected scraps remain infected after cooking.NStelll for data on
which these estimates are based.)
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P3

P4

PS5

Minimum 0.5
Most likely 0.8
Maximum 1

The distribution folP2 used in the model is PERT (0.5, 0.8, 1.0)

Probability that infected scraps of imported chicken meat products are fed to backyard
flocks given that scraps remain infected after cooking. (This is a guess, but it is likely
that all or most kitchen scraps are fed to the chickens in those households which keep
backyard flocks. Indeed, kitchen scraps from more than one household may be fed to a
single backyard flock. Large volumes of table scraps may be fed to poultry flocks

kept by institutions such as prisons and boarding schools.)

Minimum 0.1
Most likely 0.9
Maximum 1.0

The distribution folP3 used in the model is PERT (0.1, 0.9, 1.0)

Probability that infection is established in a backyard flock that is fed infsctags.
These estimates are based on the widespread distribution of IBD virus in the tissues
comprising a carcas3,the titres of virus reported Note IlI, and what is known

about the age structure of backyard poultry fldéks.

It is guessed th&0% of backyard poultry flocks are comprised of old layer hens

which would not be susceptible to IBD infection, and 10% of flocks would be layers
established from point of lay pullets, which would also not be susceptible. That leaves
approximately 30% ofdckyard flocks where there are birds of mixed age which

would include susceptible age groups. Therefore the following estimates for this
variable were used in the model:

Minimum 0.25
Most likely 0.5
Maximum 0.75

The distribution folP4 used in the maal is PERT .25, 0.5, 0.75)

Probability of infection establishing if infected chicken meat products are consumed
in a household which keeps backyard poultry.

P5=P1 x P2 x P3 x P4
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The variablefR3andP5 are combined as follows :

X

Probability thaimported infected chicken meat products will result in IBD infection

in a flock of backyard chickens, given that kitchen waste containing scraps of chicken
meat products is fed to backyard chickens. This probability can be thought of as the
risk per carcss or carcass equivalent imported.

As shown in Figure 1, this is the productloé probability that an imported carcass is
infected,R3 andthe probability of infection establishing if infected chicken meat
products are consumed in a household whiclp&éackyard poultryP5.

X=P5xR3

Final Risk Estimate

Given the estimat¥, the annual risk of disease introduction and establishment in backyard
poultry flocks in New Zealand depends on how many carcasses (or carcass equivalents) are
imported per gar and consumed in households where backyard poultry flocks are kept,

This is a function of :

1
1

T

The number of broiler carcasses consumed per year in New Zedjand,

The proportion of broiler consumption which would be likely to consist of imported,bir
or in other words the market penetratipn,

The proportion of households in this country which keep backyard pquiiry,

The simulation model used the following data to estimate number of broiler carcasses likely
to be imported per year :

N

pi

Broilers consumed each year in New Zeal8nd
N=6.30x 10

Market penetration, the proportion of consumed carcasses which are imported.

It is not possible to predict with any confidence what volume of imported chicken
meat products might be conseadin New Zealand if importation were to be
permitted.

For example, it is known that currently there are more than 63 million broilers
consumed per year in New Zealand, and assuming that importation of chicken meat
products would not result in a changeatal consumption of poultry meat in this
country, even if only 1% of the local broiler market were captured, 630,000 carcasses
would be imported in a year.
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To model the effects of different assumptions regarding market penetration the Monte
Carlo modekarried out three simulations for each commodity. The values used for

market penetration in these simulations are shown in Table 1.

Table 1: Values used in the model for market penetration by different commodities.

Market Penetration Estimes

Commodity
Low Medium High
Whole carcasse 1% 10% 20%
Bonein cuts 0.1% 1% 10%
Boneless cuts 0.1% 1% 10%

Assuming that imported chickens would just as likely be consumed in households that keep
backyard chickens as in households which doir@mtconsumption is unifornthe probability

that an imported chicken would be consumed in a household where backyard poultry are kept
equals the proportion of New Zealand households which currently keep backyard poultry,

which is a function of :

1
1
surveyedH2.

The total number of households in New Zealdt,
The number of households which were known to keep backyard poultry when last

1 The proportional decline in the keeping of backyard chickens since the 1970s,

H1  Number of households in NeweZlan&,

H1=1.21x16

H2  Last figure for households keeping backyard poultry flocks, 1¥70s

H2=7.00 x 10

f Proportional reduction in the

practice
No information is available on this matteo, it is considered a reasonable guess that
the number of households which keep backyard poultry flocks today is between 40%

and 60% of the number of households which kept them in the 1970s.

f = Uniform (0.4, 0.6)

pr Proportion of households currenkgeping backyard poultry.;

pr=[H2 x (1-f)] / H1
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Therefore,

z Number of carcasses or carcass equivalents imported into New Zealand per year and
consumed in households which keep backyard poultry;

z=NXpixpr

Final Risk Estimate

The prdability of no disease introduction per year can be calculated as :
(1-X)*

and the probability thait least onébackyard flock becomes infected per year is :
1-(1-X)?

Risk Assessment Results

The key result of interest is the probability thateast onebackyard flock would become
infected per year,-{1-X)*.

The model was run for three different commodities; whole chickens, chicken meat cuts
containing bone but no organs, and boneless cuts. For each of these commaodities, three levels
of marketpenetration were modelled.

For each of the above scenarios 10,000 iterations of the model were run. This allows the
results to be reported in terms of the percent of iterations that had a result above or below a
certain value. The most common way to mepoe result is in terms of the ©percentile of
iterations. In other words, in 95% of iterations the result was less than the quoted figure.

The 9%" percentile results for final risk estimate of the probability #ta¢ast onébackyard
flock would become infected per year(1-X)?, areshown in Table 2.
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Table 2: Summary of model results

Commodity | Market Penetratior] Mean Result| 95" Percentile Resulf
1% 1 1
Whole chicken 0
carcasses 10% 1 1
20% 1 1
0.1% 0.26 0.52
1% 0.85 0.99
Bonein cuts 10% 0.99 1
0.1% 0.13 0.31
1% 0.68 0.97
Boneless cuts 10% 0.96 1

Sensitivity Analysis

The sensitivity analysis for chicken carcasses showed that the market pengiratias,the
highest ranked variable terms of the effect on the outcome. However, the results in Table 2
show that changingi from 1% to 10% and 20% did not appreciably affect the final result, as
even at the lowest level, the probability of at least one introduction was 1.

The sensitivityanalysis for cuts of chicken meat (both bam@and boneless) showed that the
three most important variables affecting the outcome were related to the exposure assessment:

1 P1, probability that the commodity will generate scraps which can be eaten lnkerch

1 PS3, probability that scraps are fed to poultry given that the household has a backyard flock
1 P4, probability that feeding scraps will result in infection becoming established.

The assumptions made in assigning distributions to these three \@daebldearly explained

in the in the previous discussion on the exposure assessment. It is considered that no
unreasonable assumptions have been made.
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Conclusion

Under the assumptions used, if broiler chickens from the the European Union and/or the

United States were to be imported into New Zealand, even in relatively small volumes, the

ri sk of introducing a virulent field strain
virus into backyard poultry would be high. Indeed, the probabilitDfintroduction and
establishment approaches 1 if as few as 0.1% of the chicken carcasses or carcass equivalents
consumed in New Zealand were to be imported.

Key assumptions

T The prevalence of I BD infection dinatiemd ect e
vaccine strains, is likely to be close to 100%.
T The use of l ive vaccine, either dAinter medi

European and American broiler industries.

1 Households which keep backyard chickens are just as likely to purchasencimekt
products as other households.

1 Imported chicken meat products would be distributed uniformly over New Zealand.

Caveats

The risk assessment was based on data from experiments using highly pathogenic
strains of IBD virug® Y Therefore, some céion is necessary when considering the
risk of introduction of IBD virus strains of low or medium pathogenicity, including
vaccine strains. Experience in New Zealand suggests that the unrestricted sale of
broilers from flocks infected with a strain of Iqguathogenicity may not result in

spread of the virus.

While the prevalence of IBD infection in European and United States flocks may be
relatively high, it is unlikely thahighly-pathogenic strainare prevalent at the rates
used as inputs into the model
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Note I: Probability that tissues of chickens will be carrying infection at slaughter, R2

The probability that, at the time of slaughter, different tissues of a chicken from an infected

flock will be carrying virus was modelled from the following data

1 Chickens are slaughtered at around Wweeks of age; most likely at 37 days of age but as

young as 32 days and as old as 49 days,

1 Chickens become infected between 1 and 49 days of age,
1
1- 28 days posinfection® ?

A Monte Carlo model was constructed on the following assumptions for chicken meat
products containing chicken meat only or also containing organs such as kidney, liver,

fragments of bursa of Fabuss etc;

Virus is recoverable from muscle tissue for@days posinfecton and from organs for

Chicken muscle Chicken organs

Al, age of chicken at slaughter, in | PERT (32, 37, 49) PERT (32, 37, 49)
days

A2, age of chicken at first infection, | Uniform (1, 49) Uniform (1, 49)

days

D, duration of tissue infectivity, in Uniform (2, 6) Uniform (1, 28)

days

At each of 20,000 iterations the model
slaughter?0 It used the algorithm,;

If Al is greater than A2, use (if Al is less than A2+D, use 1, else use 0), else use 0

asked

An answer of 1 meant that the chicken meat product was infected, an answer of 0 meant that
the product was not infected. That is, an answer of 1 was returned on each occasion when the

time of slaughter waafter the tissue became infected Imeforevirus waseliminated.

The mean output of the model provided the probability that the chicken tissue concerned was

infected at the time of slaughter. Since the simulation is an approximation only, the
confidence interval for the true probability was calculatedgjsin

Beta(k x mean+1, k x ¢(inean)+1)

where k is the number of iterations (20,000) and mean is the mean output of the model.
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The model output for the two tissues, and the resulting beta distributions used for modelling
R2 in the main model were :

Chicken muscle Chicken organs
Number of iterations, k 20000 20000
Mean output of the suimodel 0.08344 0.30015
Beta(k x mean+1, k x ¢(inean)+1) Beta (1669, 18332) Beta (6004, 13998)
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Note II: Composition of chicken meat products

The following data on the composition of a broiler chicken carcass are based on figures

provided by Mr R Diprose, Poultry Industry Association of New Zealand, 9 December 1997.

Tissue Weight in grams Percentage
Carcass + giblets 1604 100%
Muscle, meat andk 840 52.4%
Bone 630 39.3%
Separable fat 30 1.9%
Heart, liver, neck, gizzard 104 6.4%

Mr Diprose also provided the following estimates for percentage of tissues in different

portions of raw chicken;

Lean Skin Separable fat Bone
Breasts 63% 11% 4% 22%
Wings 41% 23% 3% 31%
Thighs 47% 16% 11% 24%
Drumsticks 57% 10% 2% 30%

Although intestines and reproductive tissues are removed during slaughter, MAF has been

advised by Dr L With that in all birds at leashse fragments of the bursa of Fabricius will

remain after processing, and that ir3@% of birds the whole of the bursa may be left in the

carcas$t?

This, information, together with subsequent relevant information provided by Di%Wigh,

shown inthe following table :
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Likelihood of organ tissues being present in chicken carcasses after processing

Tissue Proportion of processed chicken carcass
in which some tissue is present

Kidney 100%

Bursa (remnants 100%

Bursa (intact) 10-30%

Lung 10%

Trachea 0.2%

Liver 0%

Spleen 0%
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Note IlI: Probability that IBD virus will survive cooking, P2

In 1991, MAF completed a review of the risks to animal health of importing meat and meat
products®® The review concluded that for payltmeat to be considered safe as far as IBD
was concerned, it was necessary to cook the meat for 50 minutésGtat® minutes at

80/ C or 1 minute at 100C.

In 1997 further research into the dissemination of IBD virus through the tissues of chickens
and the heat inactivation of the virus was carried out by the Central Veterinary Laboratory,
United Kingdom, on Wealf of the Australian Chief Veterinary Officér!t)

The dissemination study demonstrated that IBD virus CS88 was present in muscle, bone
marrow, bursa, liver/kidney, blood, spleen and faeces of infected chi€kens.

The heat inactivation stuély demonstrated that IBD virus in tissue homogenates survived
high temperatures for an unexpectedly long time. For example;

Temperature Time (minutes) Titre (CID s0)
800C 90 <1083
800C 30 <10%Y’
800C 15 10768
800C 5 1016
740C 90 1075
740C 30 10763
740C 15 108
740C 5 10447
700C 210 1073
700C 240 10717
700C 270 10717
700C 300 103
700C 300 1038

Thereport on the study of the heat inactivation of IBD virus in tissue homogéHastates

that AThe virus was unexpectedly resistant
previous experimeht! demonstrated that IBDV was inactivated by heatingoacC for 60

minutes, 78C for 45 minutesand® f or 10 mi nut es. 0
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The report continue$t

fThe earlier work was undertaken on a <cl ar:.

study used an unclarified suspension of infected tissues. After 6@esgli70C and 15

minutes at 80C the particulate matter in the suspension seemed to become coagulated, which
may have protected the virus to at least some extent. Moreover, the titre of virus in the
homogenate used in this study was more than #xH@her than in the previous. Also, that
experiment was conducted using the 52/70 strain of virus which has a lower virulence than
the CS88 strain used in this study. o

These time/temperature parameters need to be related to the sort of cooking times that
imported poultry is likely to be subjected to. It is unlikely that domestic cooking will subject
chicken to temperatures sufficiently high, for sufficiently long enough, to inactivate IBD
virus.

Kentucky Fried Chicken (KFC), the major fast food outlet fmwkeed chicken, cooks its
chicken so as to ensure that the temperature at the bone rea@@é$'dso cooking
methods are used :

Pan frying at 160C for 12.5 minutes, the largest piece being 180 g, including bone.
Pressure cooking at 10@ for 14 minues.

The holding cabinet temperature i082and the minimum temperature of chicken as it goes
over the counter is 6%

There is some variation in recommendations made by various food authorities for cooking
poultry, for example the United Statesdaetment of Agriculture Food Safety & Inspection
Service recommends that poultry breasts and roasts be cooked to an internal temperature of
77/ C and whole chickens, thighs or wings be cooked to an internal temperaturef82
Health Canada recommenais internal temperature of 8&;*® and Australian authorities
recommend cooking to at least/ 76,

Given that the 1997 United Kingdom stéfd{showed that chicken which had been heated to
800C for 15 minutes still contained IBD virus at a titfel 0>-%8 CIDso/g, that is 478 chick
infectious dose 50% per gram, there is a very high probability that IBD virus would survive at
infectious titres in domestically cooked chicken, especially in deep tissues.

It must also be kept in mind that at leasnsachicken scraps will be thrown away raw.
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Appendix 2: Quantitative risk analysis of cooked chicken meat products with specific
reference to recent studies on the infectious dose and heat inactivation of IBD virus.

1. Heat inactivation studies

An experimeri® undertakein 1997on behalf of the Commonwealth of Australia to determine

the heat inactivation characteristics of infectious bursal disease (IBD) virus in homogenised
chicken meat found that the strain of IBD virus used (IBD 1, strain CS88) was considerably more
heat resiant than anticipated from previous experimental work undertaken in 1988 with IBD 1,
strain 52/73% The results are presented in Table 1. An Australian Scientific Working &roup
considered that the most likely explanation for the difference wasiffeeedt nature of the
suspension media. In the 1988 experiment the medium used was a clarified aqueous bursal
suspension whilst in 1997 an unclarified suspension of homogenised bursa, muscle, skin and fat
was used. It was observed in the 1997 experirtiattthe particulate matter in the unclarified
medium coagulated upon heating and it was postulated that this may have afforded some
protection to the virus. Other important differences between these experiments included the
initial viral titres and theirulence of the strains. Whilst strain CS88 is much more virulent than
52/70, comparative heat stability data is lacking. The Australian Scientific Working @roup
concluded that the suspension medium used in the 1997 experiment is more typickieot chi
meat products.

In the discussion of the 1997 experint®iitt was suggested that it is useful to determine the D
values (the time taken to reduce infectivity by Lipgt each temperature. A D value allows the
calculation of the time needed atarfcular temperature to reduce the probability of remaining
infectivity to a given level, provided a starting titre is known or assumed. Where heat
inactivation curves aredghasic, as some in this experiment were, the D value can be calculated
from thesecond (shallowest) part of the curve. This was done by plotting a best fitting straight
line by eye.

Table 1: Experimental data on the heat inactivation of IBBTitres of two strains of IBD 1 (52/70 and CS88) are
expressed as legmean chickernfectious doses per 0.1 ml of inoculum (G4D.1ml).

Time 60/ C 70/ C 70/ C 74/ C 80/ C 80/ C
(min) Cs8ss 52/70 Cs8s csss 52/70 Csss
(1997)  (1988)  (1997)  (1997) (1988)  (1997)
0 5.17 3.68 5.17 5.17 3.5 5.17
0.5 2.81
1 1.67
2 1.38
5 4.5 1.37 4.32 4.17 0.38 4.16
10 1.17
15 4.16 3.57 3.68 2.68
20 0.38
30 3.22 2.83 2.63 2.17
60 0.083
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[ 90 2.32 2.16 0.5 0.83 |
There are aumber of options available to plot a best fitting line. For example, by eye, as was
done in the 1997 experiméntusing a functiofiree model, or standard techniques such as linear
regression. With any of these techniques the data may be transfoenedta nce t he Af it
taking the square root, plotting on a log scale etc. Table 1 shows that the number of data points
for each trial are limited so fitting lines must be done with caution. Two approaches were
explored in an attempt to predict theaé required to reduce infectivity. The first was based on
t he 19 9% apgrdachdyfitliry a trend line using linear regression on the untransformed
data from the shallowest part of the curve (Figure 1). The D value, referred to above, can be
directly calculated as it is equal to 1 divided by the slope (see Table 2 for the results). The time
can then be directly estimated by simply multiplying the D value by the chosen target, for
example 6D. The second approach involves a square root transborofaime to enhance the
fit of all data points to a straight line (Figure 2) .

Figure 1 Linear regression on the untransformed data from the shallowest part of the curve.
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Figure 2: Linear regression on transformed data (square root of time).
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There appear to be two significant constraints in the 1997 expefilrtbat result in a limited
number of data points for each trial. The duration of each heat treatment Jasgrestough,
perhaps because of a much greater thermostability encountered in this experiment than
anticipated from earlier studies, and the small number of chickens used for each titration to
determine the infectivity remaining after treatment. As FB@uemonstrates, once the titre falls
below 1 CliDyothere is a rapid reduction in the probability that at least one chicken will become
infected if only five are challenged, as in the 1997 experif¥eBY. using more chickens there is

a greater probalii} of detecting lower viral titres. Therefore, extending the data set allows trends
to be determined and predictions to be made with more confidence.
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Table 2: D values for heat inactivation of two strains of IB[. Strain 52/70 was tested in agdfied aqueous
bursal homogenate whilst strain CS88 was suspended in an unclarified homogenate consisting of bursa, muscle, skin
and fat. D is the time taken to reduce the infectivity by 90% (ib Eighe specified temperature).

52/70 Cs88
tenmperature D (min) D (min)
(Celsius)
60 - 45
70 18.8 63
74 - 25
80 3 42

probability of at least one chicken in an experime nte
group becoming infected
,I/ - - ~ K/
7 i
74 6.8
/ , O-Z
= ,/ g !
= [7 7
= + -5
= L o4
:/.
— 7 -3
° U4 Ao
7 o2
e ~
= = -3
_// Pal
-3 -2 -1 (0] 1 2 3
log10 CID50
| —-—-—-5chickens------- 10 chickens— — — — 20 chickensi

Figure 3: The influence of the number of chickens used in titration studies to determine infectivity.

2. Viral titre in ch icken meat

It is important to establish whether IBD virus is likely to be present in chicken meat and, if so,
the likely range of titres. Although little information on titres is available, there are some

relevant epidemiological observations and expental findings:

0] The disease is highly contagious. Faeces are the main source of the virus in natural
infection which is usually via the oral roufe.

(i) Commercial flocks are unlikely to be kept free from IBD virus by hygienic
measures. The reasance of IBD virus makes it difficult, if not impossible, to
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disinfect buildings, particularly poultry houses with earth floors. As a result IBD
infection may reoccur in successive batches of birds.
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(i) Although all ages of birds are susceptifalénfection, clinical disease is usually
not seen in birds less than 3 weeks of @gender commercial conditions
infections usually occur when maternal antibody levels are waning ateeks
of age®

(iv)  Vaccination programs, using both live daltked vaccines are carried out by most
producers. Live vaccines are produced from fully or partially attenuated strains of
virus, known as 6mil dé, o6intermedi ated
These live vaccine strains may be shed folgmged period§: ® Mild vaccines
are used in parent stock to produce a primary response prior to vaccination near to
point of lay when inactivated vaccines are used to confer maternal immunity on
offspring. Intermediate vaccines are used to protecileb chickens and
commercial layer replacements. They are often administered at 1 day of age to
protect any chickens that have no, or minimal, levels of maternal immunity. This
establishes a reservoir of vaccine virus within the flock which allowsalate
transmission to other chickens when their maternal immunity détSgsne live
vaccines may cause reduced weight gain, illness, immunosuppression and even
death in young chickens without antibody. They may also spread to other flocks
and cause illres®

(V) Previous studies have demonstrated that virus can be recovered from various
tissues for up to 11 days post infection (for example the bursa, thymus, spleen,
kidney, and caecal tonsils) and is shed in faeces for up to 16'dafe bursa,
which is regarded as the target or§f@hand spleen have been found to have
higher titres than other orgafts® As an example McFerran and McNiftty
reported titres up to 8 legEIDso in the bursa, 7 log EIDso in the spleen and 6
logio EIDsp in the thymus and liver in chickens dyingt3lays post infection.

An experiment in 1997 conducted for the Commonwealth of Australia followed
the viral titre in muscle tissue for the first 96 hours post infec¢tiorT.he titre
peaked at 1.17 lagCIDso/g on day 3 and had declined to 1 64D by the fourth

day. Unfortunately, the experiment could only be run over 4 days as all the chicks
died. While viral titres in other tissues were not determined, all five chicks in
each group inoculated with variotissues from infected birds (faeces, spleen,
bone marrow, bursa, blood and liver/kidney) were positive for IBD virus at the
end of the 4 day study period.

Although a number of authdts® 8% have reported that various tissues are
infected with IBD virus there has been little quantification of titres. Apart from
the 1997 study of muscle tissue most studies have involved either visceral or
lymphatic tissué® 5 &10)

While no evidence has been found of a carrier &atecent work by Luke®?

using the virulent Edgar strain, demonstrated infectivity in pooled tissue samples
of muscle, liver, kidney, spleen, lungs and bursa for up to 4 but not 5 weeks.
Subsequent work by Lukéd clarified the status of the various tissues. He
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3.

(vi)

(vii)

demongrated that muscle tissue was not infective at 7 days, that liver, lung and
kidney had lost infectivity by day 14 and that bursa retained its infectivity for 28
days but not for 35 days. This was much longer than expected from previous
studies, althoughr@umber, including the 1997 stuf{studied infected chickens

for short periods of time only. Likely explanations include the short duration of
the experiment8 combined with high mortality raté% 1 For instance Kaufer

and Weis8? used a highyl virulent Cu1 strain to infect both bursectomised and
nonbursectomised-dveek old chickens. All of the neoursectomised chickens
serving as positive controls died between 3 and 4 days.

A study by Jackwod# found that IBD virus was found in ictkens arriving at a
processing plant in the USA.

Chickens for human consumption are usually slaughtered at 5 to 7 weeks of age.
As a result it is reasonable to conclude that chickens sourced from populations
where IBD is endemic are likely to befécted either with a natural or vaccinal
strain of IBD virus. Unfortunately neither the likely range of prevalences of
infection or viral titres associated with different stages of infection within a
chicken carcass are known. The 1997 sfidgportedthat the viral titre in
muscle tissue was 0.83 IdCIDso/g on day 2 post infection, peaking at 1.17
log10 CIDs¢/g on day 3 and declining to O i@ 1Ds¢/g by day 4. Sources of IBD

virus in a chicken carcass would include the bursa, muscle tissuedir&y.ki
Visceral organs such as the spleen, intestines and liver would be removed at
slaughter. As over half of a chicken carcass is composed of muscle tissue it
would be reasonable to model the likely range of viral titres in a chicken with an
active infe¢ion using the titres estimated by for mus@le. An @Risk
functiorf®®, Pert(0,0.83,1.17), where 0, 0.83 and 1.17 represent the log
CIDso/g respectively was used in the model outlined in Section 5.

Estimating the time required to inactivate IBD virus

There are a number of approaches available to determine the time required to inactivate IBD
virus. A convention, that appears to have its origins in public health protocols, is based on a 6D
reduction. This is the time required to achieve a rgoluan viral titre of 6 logo units, or, in

other words, a milliorfold reduction. An alternative approach is to calculate the time required to
reduce the titre in the product under consideration to a target titre, st€hogs. The key
assumptionn such cases is that the rate of heat inactivation is independent of the initial titre.
Table 3 compares the results of the these two approaches with the current Médatpeeature
requirements for IBD virus.

There are two apparent anomalies in thesalts. For Solution 1 the predicted time fof Glis

less than for 80 C, whilst for Solution 2 the predicted time for/7C is longer than 60 C and

the time for 74 C is shorter than 80C. Further work is needed to clarify these inconsistencies.
However, regardless of these apparent anomaliég apjproach adopted, it is apparent that the
results from the 1997 stu@ydemonstrate that IBD virus is relatively heat tolerant. A
comparison with similar studies for Newcastle disease %itusutlined in Appendix 3, and
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summarised in Table 4, finér emphasises just how heat tolerant IBD virus is.

Table 3: Time-temperature parameters for IBD virus and predicted final viral titres.

Temperature

SOLUTION 1
(square root transformation of time)

(i) 6D reduction
(i) Target (-6 log10 CIDso/g)

(i) MAF recommended times

SOLUTION 2
(calculated from the 2nd part of curve)

(i) 6D reduction
(i) Target (-6 log10 CIDso/g)

(iii) MAF recommended times

60/ C

375 min

474 min

n/a

273 min

307 min

n/a

70/ C

343 min

434 min

50 min
-1.54 |Ogo CIDsp

375 min

422 min

50 min
-0.05 |Ogo C|D50

741 C

147 min

186 min

n/a

150 min

169 min

n/a

80/ C

166 min

211 min

9 min
-0.65 |Ogo CIDsg

250 min

281 min

9 min
0.5 |Og_o C|D50

Table 4: Time-temperature parameters for IBD (strain CS88) and NDV (strairst3&/66) adapted from two

studies1
Temperature 70/ C 741 C 80/ C
Target (-6 log10 CIDso/g)
IBD (solution 1) 434 min 186 min 211 min
IBD (solution 2) 422 min 169 min 281 min
NDV 24 min 5 min 4 min
4, I nfectious dose

Viral titres are usually reported as the number of infectious doses required to infect half the
exposed eggs, animals or birds, that is a probability of 0.5 that an egg, animal or bird will

become infected when challenged with one infetidose. They are usually reported on a log
scale, for example 3.5 lagIDsd/g, and the route of challenge noted.

Sutmoller and Vos#) discussed the probability of an animal becoming infected when exposed to
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low levels of bacterial or viral contanation, perhaps even less than the minimum infectious
dose of the pathogen as determined experimentally. They concluded that if enough animals are
exposed to low levels of contamination there is a chance that at least one will become infected
and initiatean outbreak. Their fundamental assumption is that each infectious unit has a non
zero probability of independently infecting an animal. They outline a model that can be used to
calculate the probability of at least one animal becoming infected wheneekpos a
contaminated product:

(@) If (X) viruses have a 50% probability of starting an infection then that means at
least one virus is able to infect a cell and initiate infection;

(b) If an assumption is made that each virus has same probabilityf(p) o
independently infecting a cell and initiating an infection in an animal then

0.5 =1(1-p) Equation 1
p = 1-(1-0.5fM Equation 2

where n = the number of viruses;

(c) If the probability that the number of viruses in the contamihateduct that will
initiate infection in an animal is represented as:

q=21-pVT Equation 3
where VT = the number of viruses in the contaminated product

then the probability (P) of infecting at least one animal if a number of animals
are chlenged is:

P = 2(1-q)* Equation 4
where A = number of animals challenged.

Unfortunately the actual number of viruses that constitute an infectious dose is usually unknown
and the approach outlined by Sutmoller and ¥&seannot be applied dicdly. However, by
reworking their formulae it can be shown that the calculation of the probability that an animal
will become infected is independent of the actual viral titre in an infectious dose. The implicit
assumption is that each infectious dosmale up of a significant number of viruses (at least
several orders of magnitude), each of which is capable of independently initiating an infection.

As long as we have some measure of an infectious dose we can calculate the probability
directly”:

let d = the dose for which (100*h)% of animals become infected
let h = the proportion of animals infected at the reported dose (d), for example 0.5
let n = the number of organisms in the dose (d)
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then the probability (p) of infection from a single organissndetermined above, is:
p = 1-(1-h)&m Equation 5
if we have a challenge dose of virus, measured as (f) times the infectious dose (d) [f*d]
then the number of viruses in this challenge dose = f*n
and the probability of initiating an infectiorofn the challenge dose is:
P1 = 2(1-p)™ Equation 6

substituting (3h)*™ from equation 5 for () in equation 6 then

P1 = 2(1-h)Mmfnl = 1-(1-h)® Equation 7

Thus the probability of (f) infectious doses initiating infectionnneaimal is:
P1= 1(1-0.5\ Equation 8
where X = IBo (the number of infectious doses)

If a number of animals are challenged with this infected or contaminated material then
the probability that at least one animal will become infected is:

P2=1-(1-P1) Equation 9
where n is the number of animals or birds that are challenged.
Equations 8 and 9 can be combined as:

P2 = (1-0.5y*" Equation 10

Hypothetical Example

It has been reported that chicken meat contaminattddisease X virus cooked for 27
minutes at 7¢/ C will have a final viral titre ofL03 CIDs¢/g. If 15 chickens are each fed

10 g of cooked chicken meat what is the probability that at least one chicken will become
infected? [Note: itis assumed that there is a uniform spread on infectivity initkec

meat.]

10 g of cooked chicken meat will contair?Ihicken infectious doses (GHp
10° CIDso/g x 10 g= 102CID

Equation 10: P3 = 1-(1-.5)!%2"% = 1-(1-0.5)}%51 =9.9E-2
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Therefore the probability that at least one chicken in a group @fill become infected
is 0.099 or approximately 1 in 10.

5. Probability of infecting backyard or fancy poultry

Appendix 1 estimated the probability of IBD being introduced in imported chicken meat products
and establishing in backyard flocks. The sarmieken meat products are considered in this
model, namely, whole chicken carcasses, bomdicken cuts (wings, legs, drums) and boneless
chicken cuts. In addition to backyard flocks, fancy poultry are also included as there are likely to
be some signi€ant differences in the exposure scenarios between these two populations. The
model consists of:

1 a release assessment, which calculates the probability that an imported chicken
carcass is infected;

2 an exposure assessment, which calculates thalpitiypthat at least one chicken
in a backyard or fancy poultry flock fed infected chicken scraps becomes infected,;

3 a risk assessment, which calculates the final probability of at least one backyard
or fancy poultry flock becoming infected in New Zealseach year.

5.1 Release assessment

The same input distributions as used in Appendix 1 are used to calculate the probability
that an imported chicken carcass is infected:

(R1) the probability that the source flock is infected
R1 = PERT(0.3,0.7,0.9¥
(R2) the probability of an active infection at slaughter
for a chicken carcass:
R2 = Beta(20000*0.30015+1,200¢20000*0.30015)+1J¥
for bone inchicken cuts or boneless chicken cuts:
R2 = Beta(20000*0.05095+1,200¢P0000%0.05095)+ 1}
(R3) the probability that an imported chicken carcass is infected

R3 = R1*R2

5.2  Exposure assessment
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In the IBD model outlined in Appendix 1, the probability that chicken scraps remain
infected after cooking and that feeding infected chicken scraps Weaddo infection

was estimated indirectly. In this model, an infectious dose model incorporating
experimentally derived heat inactivation d&tis used to calculate the probability of a
least one chicken in either a backyard or fancy poultry flockmegy infected. The
likely viral titre of virus to survive heat inactivation is based on the predictions of
solution 1, Table 3.

The exposure assessment consists of:

(P1) The probability of backyard or fancy poultry flock being fed scraps

for backyardpoultry: P1=PERT(0.1,0.9,¥ This is the same as P3in
Appendix 1.
for fancy poultry: P1 = PERT(0.5,0.1,0.8%

Advice from the Poultry Industry Association of New Zealand (PIANZ) and the
Taranaki Poultry and Pigeon Club indicates that backijaclls are much more
likely to be fed kitchen scraps than fancy poultry.

(P2) The probability of a backyard or fancy poultry flock having chickens of a
susceptible age. Chickens older than 6 months are considered to be refractory to
infection with IBD.
for backyard poultry: P2 = PERT(0.01,0.05,04¥
for fancy poultry: P2=1
Advice from PIANZ and the Taranaki Poultry and Pigeon Club indicates that
most backyard flocks consist of spent layer hens or point of lay pullets, with only

a few having cldkens younger than 6 months of age. In contrast most, if not all,
fancy poultry flocks breed chicks.

(P3) The probability of at least one susceptible chicken in a backyard or fancy poultry
flock becoming infected. An infectious dose model, divided timéofollowing
sections is used to calculate P3:

Section 1 Provides the predicted viral titre from the heat inactivation model:

(PVT) predicted viral titre (log CIDso)

Section 2 Calculates the likely amount of edible chicken scraps fed to
backyard paltry:
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(W) weight of a chicken carcass (g).
A Normal(1500,45}% distribution is used with an average carcass weight

of 1500 g and a standard deviation of 45 g. These values were supplied
by PIANZ.

(S)  proportion disposed of as edible scraps.
From information supplied by PIANZ an average chicken carcass consists
of approximately 870 g of edible tissue (muscle, meat, skin and fat).
Bones are considered to be inedible. It is considered likely that the
following proportions of edible tissue wibe disposed of as scraps:
whole chicken carcasses, 0.05t0 0.1; bareits, 0.03 to 0.05; boneless
cuts 0.005 to 0.01.
for whole chicken carcasses:
S = (870)*Uniform(0.05,0.1)/1500
for bonein chicken cuts:
S = (870)*Uniform(0.03,0.05)/1500
for boneless chicken cuts:
S = (870)*Uniform(0.005,0.01)/1500
(E) weight of edible scraps generated per carcass (Q).
E =W*S
(F)  number of chickens in a backyard or fancy poultry flock
for backyard poultry:
F = PERT(5,15,36}
where 5, 5 and 30 represent the minimum, most likely
and maximum values respectively. As there is no
statistical information on the likely numbers of chickens
in a backyard flock an educated guess was made based on
estimates provided by various staff within MAF|IANZ
and the Taranaki Poultry and Pigeon Club.

for fancy poultry:
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From information supplied by the Taranaki Poultry and
Pigeon Club, fancy poultry flocks are likely to consist of
one to four breeds, with two hens and one rooster per
breed producing teto 20 chicks per year.

F = round(Uniform(1,4)*Uniform(10,20)+ 3*(Uniform(1,4),0)

(C) amount of scraps available for each chicken.

C=EF

An assumption was made that all the scraps would be eaten and

that each chicken in a backyard or fancy poultry flock would

consume an equal proportion of scraps.

Section 3 Calculates the likely viral titre (IagCIDso) in the chicken scraps:
(M) likely number of logo CIDso's available for each chicken.

M= C*loPVT

Section 4  Calculates the probability of initiating infection in a backyard or
fancy poultry flock:

(Pc) the probability that a viral titre of (M) in the scraps will
initiate infection in a susceptible chicken

Pc = 2(1-0.5W

(A) the proportion of a backyard or fancy poultry flock
consisting of susceptible age chickens:

A = round(Uniform(1,4)*Uniform(10,20),0)/F

where the same values are used as for the calculation of
(F), the number of chickens in a fancy poultry flock, to
estimate the proportion of birds less than 6 months of age.

This estimate is also used for those backyard poultry
flocks that may breed or rear their own chicks.

(SC) number of susceptible age chiokan a backyard or fancy
poultry flock

SC =round(F*A,0)

(P3) the probability of at least one susceptible chicken in a
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backyard or fancy poultry flock will becoming infected. A
separate calculation is made for backyard and fancy
poultry.
P3 = 1(1-P9F
(P4) calculates the probability of feeding scraps to susceptible chickens and initiating
infection in a backyard or fancy poultry flock. A separate calculation is made for
backyard and fancy poultry.
P4 = P1*P2*P3
5.3 Risk assessment
The same inpudistributions as used in Appendix 1 are used to calculate the final
probability of at least one backyard or fancy poultry flock becoming infected in New
Zealand each year:
(N)  the number of broiler consumed per year in New Zealand
N = 63,000,000
(pi)  the proportion of broiler carcasses or carcass equivalents that are imported

for whole chicken carcasses:

pi = Simtable({0.01,0.1,0.2}), where the values in the simulation table
represent 3 different levels of market penetration

for bonein cuts and bneless cuts:

pi = Simtable({0.001,0.01,0.1}), where the values in the simulation table
represent 3 different levels of market penetration

(pr)  the proportion of households with chickens
for backyard poultry:
pr = ((7.00E+4*(2Uniform(0.4,0.6))400)/121E+6)
for fancy poultry:
pr = 400/1.21E+6

where 400 represents the number of households with fancy poultry. This is based
on information supplied by the Taranaki Poultry and Pigeon Club.
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(2) the number of imported birds consumed per year in haldelvith backyard
chickens or fancy poultry. A separate calculation is made for backyard and fancy
poultry.

z = N*pi*pr

(P5) the probability of at least one flock becoming infected each year. A separate
calculation is made for backyard and fancy pgul

P5 = 1(1-R3*P4Y

(P6) the combined probability of at least one backyard or fancy poultry flock becoming
infected in New Zealand each year

X = Pyr+PSprr- PSyr*PSepr

where BYF = backyard flock and FPF = fancy poultry flock
6. Simulation results

Table 5 shows the results generated by the model for various heat treatment options after 10,000
iterations.

7. Conclusions

IBD virus is unusually resistant to thermal inactivation. In most, if not all households, chicken
meat is unlikely to beooked for longer than 45 to 60 minutes. While whole chickens may be
cooked in an oven for such times it is very unlikely that Boner boneless cuts would be
cooked for as long. They would most probably be cooked for considerably shorter periods,
pertaps for only 10 to 15 minutes. In most domestic environments the internal cooking
temperatures reached are likely to be in the range/o€%6 80 C and it is unlikely that these
temperatures would be maintained for more than several minutes, even in an oven.

If chicken meat were cooked to an internal temperature/o€80r as long as 1.5 hours there is

still a significant risk that suffient virus will remain viable. The model predicts that, even with
boneless cuts at a market penetration of 0.1%, it is likely that at least one backyard or fancy
poultry flock will become infected each year. The 95th percentile for this scenari@ &n@.0

rises to 0.16 and 0.83 with increasing market penetration. To achieve a significant reduction in
viral titre that would mitigate against the risk of IBD becoming established, unrealistically long
cooking times would be required.

The predictions foprolonged cooking times to inactivate IBD virus contrast markedly with
Newcastle disease virus (NDV). A similar model for NDV, outlined in Appendix 3, predicts
that at the current MAF recommendation of cooking chicken/aC30r 9 minutes, the titre Wi
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have fallen t620 logio CIDsg/g. This essentially indicates that ND virus has been inactivated.
To achieve a reasonable risk reduction for IBD of say, 1 in 5,000 (D8P&ith the commodity

least likely to generate scraps, the cooking time wowdd t@be approximately 3 to 3.5 hours at

80/ C. Such times are obviously unrealistic and serve to demonstrate that heat inactivation
cannot be relied upon as a sanitary measure for IBD virus.

Table 5: The 95th percentiles results for (P6), the combined probability of at least one backyard
or fancypoultry flock becoming infected in New Zealand each year. These results indicate that in
95% of iterations of the model the probability of at least one backyard or fancy poultry flock
becoming infected each year is less than the value shown.

Commodity Market 50 min @ 9min @ Target titre | 6D reduction
Penetration 700 C 80/ C (-6)
1% 1 1 0.01 0.08
Whole
chicken 10% 1 1 0.1 0.56
carcasses
20% 1 1 0.195 0.81
0.1% 0.94 0.99 9.50E05 7.40E04
Bonein 1% 1 1 9.60E04 7.40E03
cuts
10% 1 1 9.50E03 7.2CE-02
0.1% 0.62 0.96 1.80E05 1.40E04
Boneless 1% 0.99 1 1.80E04 1.40E03
cuts
10% 1 1 1.80E03 1.40E02
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Appendix 3: Quantitative risk analysis of cooked chicken meat products with specific
reference to recent studies on the infectious dose and heat inactivation of Newcastle disease
virus.

1. Heat inactivation studies

In 1997 experimental work was carried outAlexandef on behalf of the Commonwealth of
Australia to determine the heat inactivation characteristics of Newcastle disease (ND) virus in
homogenised chicken meat. He found that the virus was more more heat resistant than
anticipated from previousxperimental work carried out in liquid whole eggs. The results are
presented in Table 1. Alexanftésuggested that it would be useful to know the D values (the
time taken to reduce infectivity by 1 Iy at each temperature. The D value allows the
cdculation of the time needed at a particular temperature to reduce the probability of infectivity
remaining to an acceptable level, provided a starting titre is known or assumed. Aléxander
recommended that where heat inactivation curves are bipaasiome in his study were, the D
value be calculated from the second or shallowest part of the curve. He plotted a best fitting
straight line by eye.

Table 1: Experimental data from Alexand@r.Titres of ND virus are expressed as;lpgean egg infetious doses
per 0.1 ml of inoculum (EIEY0.1ml). (A) = infective allantoic fluid. (a) = no virus detected.

Time (sec) 60/ C 65/ C 65/ C(A) 70/ C 74/ C 80/ C 80/ C(A)
0 6.7 7.1 6.3 7.3 7.3 6.7 7.1
20 3.1 3.3
30 6.9 2.1
40 2.9 -
60 5.3 6.1 1.9 4.1 4.1 2.5 -
80 -
90 4.7

100 -
120 2.7 4.9 1.7 2.7 4.7 0.1 -
180 2.7 0.7 2.9 -

240 2.5 0.7 1.7 1.7 -

300 1.3 0.3

360 3.3 2.5 @

480 1.1 1.5 -

540 0.5

600 2.7

There are a number of options available to plot a best fitting line, for example by eye, as
Alexandef did, using a function free model, or standard techniques such as linear regression.
With any of these techniques the data may be transformed toenhaceid f i t 0, e . g.
square root, plotting on a log scale etc. Table 1 shows that the number of data points for each
trial are limited so fitting lines must be done with caution. Figure 1 is a series plots for the
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Figure 1: Heat inactivation of ND virus in chicken meat homogenatar@us temperatures. A trend line was fitted
to the shallowest part of the biphasic curve.
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di fferent temper dtexperinent. Afterexplorivd senunabar afediffeient
approaches, the technique adopted for this model was to fit ditrending linear regression on

the untransformed data from the shallowest part of the curve. The output provided an estimate of
the mean of the slope and the associated standard error of the mean. The central limit theorem
was applied and the mean asthndard error used in the software @Rlskunction,
Normal(mean,standard deviation), allowing a distribution of likely slopes to be determined.
Since the D value, referred to above, is equal to one divided by the slope, a distribution of D can
be modded.

Table 2 compares the D values calculated by Alex&ndad those calculated by fitting a trend

line using linear regressioihere are significant differences in the estimates of D for th&xs5

and 70 C experiments. Alexand&rappears to have used the last two data points in th€65
experiment to obtain a D value of 120 seconds. However, MAF considers that the last three data
points provide a more appropriate estimate as there appebesa distinct trend towards a
biphasic curve involving the last three points. The value of 82 seconds reported by Aléxander
for the 70/ C experiment does not appear to be supported by the data unless the second to fifth
of the six data points are useThere appears to be a distinct trend emerging from the third data
point. For this reason, the last four points were used in the linear regression model.

Table 2: D values for heat inactivation of ND virus in chicken meat homogenate at variousaemgerD is the
time taken to reduce the infectivity by 90% (14¢at the specified temperature).

Alexanderd Linear regression
(expected values)
temperature D (seconds) D (seconds)
60 not done not done
65 120 238
70 82 200
74 40 40
80 29 30
2. Viral titre in chicken meat

Alexandef® determined that for the ND virus Herts 33/56 strain, which is highly pathogenic, 4
logio EIDsp are required to establish infection inmv&ek old chickens when given by the oral
route. He also determined the viral titres in a range of tissues and organs -in@®k6éold
experimentally infected chickens. The highest titres reached at day 4 wergEBgg in the
heart/kidney/spleen pool, 4 lndelDs¢/g in breast muscle and faeegsl 4.2 log EIDs¢/g in leg

muscle. The experiment was only able to be conducted over a 4 day period as all the chicks died,
so subsequent trends in viral titres could not be determined. Aleianded that little has

been published on the titres D virus in tissues. He considered that the level of infectivity
recorded was lower than expected and postulated that factors such as age, partial immunity, less
virulent virus or some other factor which may prolong the life of the infected bird mdtyinesu
higher titres.
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The likely titres of vaccine strain in various tissues seem not to have been studied. It may be
reasonable to speculate that chickens vaccinated with a live vaccine are likely to have a similar
range of titres in tissues.

Although muscle tissue has a lower titre than other tissues, it may be reasonable to assume, for
the purpose of modelling, that the likely range of titres in a chicken carcass or cut covers the
range seen in all tissues. T thsesvati@stlsaunmp t i o n
expected a higher level of infectivity in the tissues examined in his. Since AleRaegerted

that 4 logo EIDso are required to establish infection, the titre in a chicken with an active
infection at slaughter was modelledngsia Pert(1,1.05,1.8) distribution where the values 1,

1.05, and 1.5 represent the minimum, most likely and maximum IBtPs/g values
respectively.

3. Estimating the time required to inactivate ND virus.

There are a number of approaches availabléetermine the time required to inactivate ND
virus. A convention that appears to have its origins in public health protocols is based on a 6D
reduction. This is the time required to achieve a reduction in titre offuloigs. An alternative
appoach is to calculate the time required to reduce the titre to a target sGdbgas The key
assumption in such cases is that the rate of heat inactivation is independent of the initial titre.
Table 3 compares the times and predicted titres of th@sapproaches with the current MAF
time-temperature requirements for ND virus.

Table 3: The predicted time, expressed as the expected values and the 95th percentile after 10,000 iterations, to
reduce the viral titre for ND virus at various temperatures

Temperature 65/ C 70/ C 74/ C 80/ C

6D reduction 23.8 min 20 min 4 min 3 min

(i) predicted titre =4.9 (logo CIDso/q)

(i) in 95% of iterations the predicted

time is less than 147 min 29.8 min 4.6 min 4.8 min
Target (-6 log10 CIDso/g) 28.2 min 23.7 min 4.7 min 3.5 min

(i) in 95% of iterations the predicted

time is less than 174 min 35 min 5.5 min 3.5min
MAF recommendation not recommende: 50 min not recommende: 9 min

(i) predicted tite (expected value) -16.6 logo CIDsg -19.7 logo CIDsg
(i) in 95% of iterations the predicted

titre is less than -11.7 logo CIDso -14.9 logo CIDso
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4. Infectious dose

A method which can be used to calculate the probability of sttdee animal or bird becoming
infected when ingesting a contaminated product is outlined in section 4 of Appendix 2. The
same approach is applied in this model.

5. Probability of infecting backyard or fancy poultry

The same model described in secttoaf Appendix 2 is used to estimate the probability of at
least one backyard or fancy poultry flock becoming infected in New Zealand each year. The only
difference is in the probabilities used in the release assessment. The probability that the source
flock is infected, (R1), and that chickens have an active infection at time of slaughter, (R2), are
each assumed to be one in this model.

(R1) the probability that the source flock is infected.

R1=1
(R2) the probability of an active infection atsighter.
R2=1

This assumption is based on the possibility that all chicken flocks are infected with a strain of ND
virus having an intracerebral pathogenicity index (ICPI) greater than 0.0, either through natural
infection or vaccination. The strainf ND virus isolated so far in New Zealand have all had an
ICPI of 0.0 Even a strain, such as La Sota (ICPI = 0.4), if introduced into New Zealand, could
result in impaired productivity and perhaps necessitate vaccination with a strain such as V4 to
minimise its impact in the poultry industry (see section 3.3.9).

6. Simulation results

Table 4 shows the results generated by the model after 10,000 iterations whilst table 5 shows the
cooking times required to achieve a chosen target titre for tHeusatemperatures in
Al e x a® experindest and the risk estimates for whole chicken carcasses.

7. Conclusions

ND virus is relatively sensitive to thermal inactivation. With minimal cooking times a
significant reduction in viral titre (lag CIDso) can be achieved. For example, by cooking at

80/ C for 5 minutes the viral titre is predicted to fall to less #®angio CIDso. Even under the
conservative assumption that all birds from the source flocks are experiencing an active infection,
either as a result of natural infection or vaccinatibete is only a remote chance of an outbreak

of Newcastle disease occurring in a backyard of fancy poultry flock.

Although a million fold (6D) reduction in titre may appear to provide adequate security, this
simulation model suggests that caution is aated. It predicts that at least one outbreak of
Newcastle disease in a backyard or fancy poultry flock is quite probable for most of the
commodities examined (Table 4). As an example, the predicted cooking timeCatiBachieve
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a 6D reduction is 3 minutes. The viral titre falls4® logo CIDsd¢/g. By cooking chicken for an
extra 2 minutes the titre falls dramatically to less tfalogio CIDso/g and, as can be seen in
Table 5, the risk has declined signifidgnt

The important parameter to focus on is the final or target titre. We can then work backwards,
taking into account the likely number of chickens that may be exposed and the initial titre. From
this information we can determine the appropriate fiemeperature parameters to achieve the
desired target. As an example of this approach cooking times associated with various
temperatures can be selected from Table 5 for whole chicken carcasses to achieve the desired
reduction in risk. These tiremperatoe parameters form the basis for appropriate sanitary
standards for Newcastle disease.

Table 4: The 95th percentiles results for (P6), the combined probability of at least one backyard or fancy poultry
flock becoming infected in New Zealand each years€&hesults indicates that in 95% of iterations of the model the
probability of at least one backyard or fancy poultry flock becoming infected each year is less than the value shown.

Commodity Market 50 min @ 9min @ Target titre | 6D reduction
Penetration 700 C 80/ C (-6)
1% 6.13E08 291E11 0.05 0.51
Whole
chicken 10% 6.13E07 2.92E10 0.4 0.99
carcasses
20% 1.23E06 5.84E10 0.64 0.99
0.1% 3.29E09 1.14E12 2.67E03 3.73E02
Bonein 1% 3.29E08 1.14E11 2.64E02 0.32
cuts
10% 3.29E07 1.14E10 0.23 0.98
0.1% 5.94E10 0 5.24E04 7.21E03
Boneless 1% 5.94E09 0 5.19e03 6.98E02
cuts
10% 5.94E08 0 5.07E02 0.52
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Table 5: Predicted cooking times (expected values)duieve a target viral titre for ND virus in a whole chicken
carcass. The risk estimate indicates that in 95% of iterations the probability of at least one backyard or poultry flock
becoming infected each year is less than the value shown.

target titre 65/ C 70/ C 741 C 80/ C  risk estimate
(logio CIDs0/g)
-6 28.2min 23.7min 4.7min 3.5 min 0.51 0.99 0.99
-7 32.2min 27.1min 54 min 4.0 min 5.13E03 5.02E02 9.79E02
-8 36.2min 304 min 6.1 min 4.5 min 5.16E04 5.15E-03 1.02E02
-9 40.1 min 33.7min 6.7 min 5.0 min 5.21E05 5.20E04 1.04E03
-10 441 min 37.1min 7.4 min 5.5 min 5.17E06 5.18E05 1.03E04
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Appendix 4: Quantitative assessment of thask of backyard poultry flocks becoming
infected with IBD virus serotype 2 should BMFL turkey meat preparations be imported
from the United Kingdom.

Introduction

A Monte Carlo model was constructesing the software packages Exéand @Risk*to
assess the risk of backyard poultry flocks becormfegted with IBD virus serotype 2 should
BMFL turkey meat preparations be imported from the United Kingdom.

The model is almost identical to that developed for assessing the risk of IDB introduction and
establishment as a result of the importation ofladm meat, differing only in a number of the
assumptions made. (The structure of the model is shown in Figure 1 of Appendix 1 of this
document.)

The final output of the model is the probability of IDB serotype 2 occurring in at least one
backyard poultrylock per year.

To evaluate the effect of volume of trade, several levels of market penetration were
considered in the model.

Release Assessment : probability of infection in imported turkey meat products

The release assessment estimates the probabditBMFL turkey meat products will be
infected with IBD2 virus.

This probability isR3 which is a function of;

1 Probability that the source turkey flock is infectBd,;
1 Probability that infection is present in specific tissues of the turkeys afj¢haf a
slaughterR2

The variables used in the Monte Carlo simulation model were as follows;

R1  Probability that the source flock is infected.
A 1985 serological survey in England found IBD2 antibody in 29 out of 32 turkey
flocks®

The distribution ged to model this was Beta(r+1r+il) where r is the number of
Afsuccesseso, 29 and n is the number of
That is, the model used Beta(30, 4).

43 Microsoft Corporation, USA.

44 palisade Corporation, NY, USA
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R2  Probability of active infection when slaughtered.
This is calculated in a stinodel using the ethod described iNote 1
The key data used for this calculation included:

1 Age at slaughter.
The value used in the suhodel was 84 days (12 weeks)

1 Age at which turkeys become infected, in days.
This distribution used to model this in the subdel wa :
PERT (1, Uniform (28,49), 84)

1 Duration of infectivity in turkey muscle tissue, in days.
This distribution used to model this in the subdel was :
Uniform(2, 6)

The probability of active infection in muscle tissue at the time of slaughter is
modellal in the main model by the following beta distribution:
Beta (20, 19982)

(Full details of the method of calculation of the values to be used in the distribution of
R2are shown irNote lof this Appendix.)

R3  The probability that an imported carcassiected,
R3=R1 x R2

Exposure Assessment : Probability of imported turkey meat products causing infections in
poultry flocks

The fact that an imported commodity may contain an infective agent does not mean that the
agent will necessarily come into cant with a susceptible host in New Zealand. The
exposure assessment estimates the probability that, given the importation of BMFL turkey
meat preparations which are infected with IBD2 virus, infection will be able to establish in
poultry flocks.

The modeis based on the assumption that for IBD2 to become established in New Zealand
poultry flocks as a result of importing infected BMFL turkey meat preparations, scraps of
these infected turkey meat products would have to be fed to poultry flocks inuhtsyco

This probability isP5, which is a function of;

1 Probability that the BMFL turkey meat preparations will generate scraps which a chicken
can eatP1;
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1 Probability that scraps remain infected after cooking, given that infected scraps are
availableP2;

1 Probability that infected scraps are fed to flocks, given that scraps remain infected after
cooking,P3;

1 Probability that infection is established given that infected scraps ae4ed,

The simulation model used the following data for these vasabl

P1 Probability that the BMFL turkey meat preparations will generate scraps which a
chicken can eat.

It was considered that the probability of generating edible scraps from BMFL turkey
meat preparations was similar to that for boneless cuts derhioveat, that is, not
greater than 1%. The distribution for this probability used in the model was :

P1= Uniform (0, 0.01)

P2 Probability that infected scraps remain infected after cooking.NSelll in
Appendix 1 for data on which these estinsadee based.)

Minimum 0.5
Most likely 0.8
Maximum 1

The distribution folP2 used in the model is PERT (0.5, 0.8, 1.0)

P3 Probability that infected scraps of imported chicken meat products are fed to backyard
flocks given that scraps remain infedtafter cooking. (This is a guess, but it is likely
that all or most kitchen scraps are fed to the chickens in those households which keep
backyard flocks. Indeed, kitchen scraps from more than one household may be fed to a
single backyard flock. Large ltones of table scraps may be fed to poultry flocks
kept by institutions such as boarding schools.)

Minimum 0.1
Most likely 0.9
Maximum 1.0

The distribution folP3 used in the model is PERT (0.1, 0.9, 1.0)

P4  Probability that infection is establisheda backyard flock that is fed infected scraps.
These estimates are the same as used in Appendix 1 for chicken meat products.

It is guessed that 60% of backyard poultry flocks are comprised of old layer hens
which would not be susceptible to IBD infeet, and 10% of flocks would be layers
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PS5

established from point of lay pullets, which would also not be susceptible. That leaves
approximately 30% of backyard flocks where there are birds of mixed age which
would include susceptible age groups. Thereforéath@wving estimates for this

variable were used in the model:

Minimum 0.25
Most likely 0.5
Maximum 0.75

The distribution folP4 used in the model is PERT.25, 0.55, 0.75)

Probability of infection establishing if infected chicken meat prodaigsconsumed
in a household which keeps backyard poultry.

P5=P1 x P2 x P3 x P4

The variablefR3andP5 are combined as follows :

X

Probability thaBMFL turkey meat preparationsill result in IBD infection in a flock

of backyard chickens, given thdatchen waste containing scraps of turkey meat
products is fed to backyard chickens. This probability can be thought of as the risk per
turkey carcass equivalent imported. It is the produth@fprobability that a unit of
imported product is infecte@®3 andthe probability of infection establishing if

infected chicken meat products are consumed in a household which keeps backyard
poultry, P5.

X=P5xR3

Final Risk Estimate

Given the estimat¥, the annual risk of disease introduction and estabésihim backyard
poultry flocks in New Zealand depends on the volume of BMFL turkey meat preparations that
are imported per year and consumed in households where backyard poultry flocks are kept,
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This is a function of :

The number of turkey carcassEsisumed per year in New Zealahg,

The proportion of turkey consumption which would be likely to consist of imported
BMFL turkey meat preparations, or in other words the market penetraiion,

1 The proportion of households in this country which keep yackpoultry,pr.

)l
)l

The simulation model used the following data to model the number of turkey carcasses likely
to be imported per year :

N Turkeys consumed each year in New Zedfnd
N = Uniform (350,000, 400,000)

pi Market penetration, the gportion of consumed carcasses which are imported.

BMFL estimate that they will export to New Zealand the carcass equivalent of about
20% of the current turkey consumptiGhTo assess the sensitivity of the model

output to this variable three levelsrofirket penetration were considered;

10%, 20% and 50%.

Assuming that imported turkey meat preparations would just as likely be consumed in
households that keep backyard chickens as in households which do not, i.e. consumption is
uniform, the probabilitythat an imported chicken would be consumed in a household where
backyard poultry are kept equals the proportion of New Zealand households which currently
keep backyard poultryr, which is a function of :

The total number of households in New Zealahtl,

The number of households which were known to keep backyard poultry when last
surveyedH2.

1 The proportional decline in the keeping of backyard chickens since the 1970s,

il
il

H1  Number of households in New Zeal&hd
H1=1.21x 16

H2  Last figure fo households keeping backyard poultry flocks, 16%0s
H2=7.00x 10

f Proportional reduction in the practice
No information is available on this matter, so it is considered a reasonable guess that
the nunber of households which keep backyard poultry flocks today is between 40%
and 60% of the number of households which kept them in the 1970s.
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f = Uniform (0.4, 0.6)

pr Proportion of households currently keeping backyard poultry.;
pr=[H2 x (1-f )] / H1
Therefore,

z Number of turkey carcass equivalents imported into New Zealand per year and
consumed in households which keep backyard poultry;

z=NXpixpr

Final Risk Estimate

The probability oino disease introduction per year can bewakated as :
(1-X)*

and the probability thait least onébackyard flock becomes infected per year is :
1-(1-X)?

Risk Assessment Results

The key result of interest is the probability thateast onébackyard flock would become
infected with IBD grotype 2 per year -(-X)*.

Three levels of market penetration were modelled, and for each scenario 10,000 iterations of
the model were run. This allows the results to be reported in terms of the percent of iterations
that had a result above or belowaatain value. The most common way to report the result is

in terms of the 98 percentile of iterations. In other words, in 95% of iterations the result was
less than the quoted figure.

The 9%" percentile results for final risk estimate of the proligithat at least onébackyard
flock would become infected per year(1tX)?, areshown in Table 1.
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Table 1: Summary of model results

Market Penetration Mean Result 95" Percentile Result
10% 1.46 x 16° 3.47 x 1¢°
20% 2.92x 1¢° 6.94 x D3
50% 7.29 x 1¢° 1.73 x 1%

Sensitivity Analysis

The sensitivity analysis for cuts of chicken meat (both boraand boneless) showed that the
three most important variables affecting the outcome were :

1 P1, probability that the commodity witlenerate scraps which can be eaten by a chicken
1 R2 probability that infectivity is present in turkey meat at the time of slaughter
1 P4, probability that feeding scraps will result in infection becoming established.

The assumptions made in assigningrdistions toP1 andP4 are explained in the previous
discussion on the exposure assessment. It is considered that no unreasonable assumptions
have been made.

The data used for the calculation of the distributioR®is derived from published reports
andthe method of calculation, outlined Wote | is logical and scientifically valid.

Conclusion

Under the assumptions used, if BMFL turkey meat preparations were to be imported into
New Zealand, even in relatively large volumes, the risk of introduBibgserotype 2 into
backyard poultry flocks would be considerably less than the risk of introduction of IBD
serotype 1 in chicken meat products (see Appendix 1). We can be 95% confident that with a
10% market penetration the risk is less than four dise&seluctions per thousand years. For
50% market penetration we can be 95% confident that the risk is less than two disease
introductions per hundred years.
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Key assumptions

1 The prevalence of IBD2 infection in infected turkey flocks is likely to be dw4€©0%.

1 Households which keep backyard chickens are just as likely to purchase turkey meat
products as other households.

1 Imported turkey meat products would be distributed uniformly over New Zealand.

Caveats

1 The assessment is based on the assump@tBB serotype 2 virus is as widely
distributed throughout the tissues as the highly pathogenic CS88 strain of serotype 1.
However, this assumption may be unwarranted as experience in New Zealand indicates
that the unrestricted sale of chickens fromKobmfected with IBD serotype 1 of low
pathogenicity has not resulted in spread of the virus.
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Note I: Probability that turkey muscle tissue will be carrying infection at slaughter, R2

The probability that, at the time of slaughter, muscle tissue okeytérom an infected flock
will be carrying IBD2 virus was modelled from the following data :

1 Age at slaughter

Turkeys are slaughtered at 12 weeks of égee Appendix 5 for details of the
production and processing.)

1 Age at which turkeys become infedt

Although turkeys, like chickens, mainly become infected after 1 week of age, after
maternal antibody has wan€d?) for the purposes of this model it is assumed that
turkeys may become infected as early as 1 day of age. Given that VN antibody is
dekectable 912 days posinfection® * 9the surveys of turkeys in Engldfedsuggest

that most birds become infected between the age of 4 and 7 weeks, but it recognised
that turkeys may be infected at any age up to slaughter at 12 weeks.

91 Duration ofinfectivity in turkey muscle tissue

A study commissioned in 1997 by the Chief Veterinary Officer of Australia showed
that IBD virus (strain CS88) was recoverable from a range of tissues, including
muscle, bone marrow, bursa and liver/kidney of infectéckens'?. This study,
together with further experimental work commissioned by MAHReads to the
conclusion that IBD virus isecoverable from muscle tissue for only@ days post
infection.

A Monte Carlo model was constructed using the followialyes/distributions :

Al, age of turkey at slaughter, in days 84

A2, age of turkey at infection, in days PERT (1, Uniform (28,49), 84)

D, duration of infectivity in muscle tissue, in day Uniform (2, 6)

At each of 20,000 iterationsthemodes k ed t he question Als the t
infected at time of slaughter?06 It used the

If Al is greater than A2, use (if Al is less than A2+D, use 1, else use 0), else use 0
An answer of 1 meant that the turkey meat was infected,sameaof O meant that it was not
infected. That is, an answer of 1 was returned on each occasion when the time of slaughter

wasafter the tissue became infected lmafforevirus was eliminated.

The mean output of the model provided the probability thatLitkey meat was infected at
the time of slaughter. Since the simulation is an approximation only, the confidence interval
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for the true probability was calculated using;
Beta(k x mean+1, k x (inean)+1)
where k is the number of iterations (20,000) andmis the mean output of the model.

The model output for turkey meat, and the resulting beta distribution used for modelling R2
in the main model were :

Number of iterations, k 20000

Mean output of the suimodel 0.000950

Beta(k x mean+1, k x (inean)+1) Beta (20, 19982)
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Appendix 5: Extract from: overseas travel report, 25 September to 18 October 1996, Paris
and London. Stuart C MacDiarmid, National Manager (Agricultural Security)

9. Bernard Matthews turkey meat preparations{tc\I1 "9. Bernard Matthews turkey
meat preparations

Following the meeting of the OIE Ad hoc Group on Transmissible Spongiform Encephalopathies
| returned to the United Kingdom to inspect a turkey slaughterhouse and processing factory
belonging to Bernard Matthews Foods Ltd.

Bernard Matthews Foods Ltd is seeking access to New Zealand for a range of turkey meat
preparations’> However, their application has been vigorously opposed by the Poultry Industry
Association of New Zealand whiengues that Bernard Matthews turkey products constitute an
unacceptable disease risk to New Zealand consumers, poultry flocks and native birds. At the
instruction of the Chief Veterinary Officer | visited the plant from which Bernard Matthews
Foods Ltd vishes to export product to New Zealand. The aim of my visit was to study processes
SO as to be able to advise the Chief Veterinary Officer on aspects of the claims made by the
Poultry Industry Association of New Zealand.

In preparation for my visit, th€hief Veterinary Officer had written to his British counterpart
asking that arrangements be made for me to visit the Bernard Matthews plant to study the
following process;

Live bird pickup/transport
Holding
Slaughter
Chilling/aging
Boning
Preparation
Foming/slicing
Coating
Flashfrying
Freezing
Storage/transport

=4 =4 -8 8 -8 _8_9_°8_°_2._-2

On the afternoon of Sunday 13 October, | met Mr John Harris, Meat Hygiene Adviser with the
Ministry of Agriculture, Fisheries and Food. Mr Harris is based at Tolworth and is responsible
for audting the activities of the Meat Hygiene Senftim the region in which the particular
Bernard Matthews plant is located. Mr Harris collected me from my hotel for the three hour drive
to Holton near Halesworth in Suffolk where the Bernard Matthews @dotated. We stayed
overnight nearby so as to be at the plant by 8:00am.

n Me at p r e pha definitidn osedsncEC Dieective 94/65/EC of 14 December 1994 for products
manufactured from meat with additional ingredients. In the case of the Bernard Matthews products these additional
ingredients are those in the batter in which several are coated.

46 The Meat Hygiene Service (MHS) veterinarian is called the Official Veterinary Surgeon (OVS).
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9.1 Bernard Matthews Food Ltd, Holton{tc\I2 "9.1 Bernard Matthews Food Ltd,
Holton.}

On Monday 14 October, in the company of Mr John Harris of the Meat Hygiene Service of
MAFF, | visited the Bernard Matthews Foods Ltd turkey slaughterhouse and processing plant at
Holton, Suffolk. The visit began with a meeting with Mr E. (Ted) Wright, Director of Special
Projects for Bernard Matthews Foods Ltd, Mr Tony Blowers, Senior Prodi#inager and Mr

Ken Thomas the Meat Hygiene Service Official Veterinary Surgeon (OVS) in charge of
inspection at the plant.

9.1.1 Background{tc\lI3"9.1.1  Background}

Mr Wright provided background information al
Bernard Matthews Foods Ltdodéos invol vement i n
Advanced Foods of New Zealand was set up to produce Bernard Matthews lamb roasts for sale in

the United Kingdom. The plant at Waipukurau became the largest deboning plagivin N
Zealand and in 1994 Bernard Matthews purchased Advanced Foods. The plant now exports lamb
products (roasts and racks) to the UK, US, Japan, France, Germany etc. Bernard Matthews Foods
Ltd is a major exporter of finished lamb products from New Zealamategsing around 1.2

million lambs annually.

Bernard Matt hews hi mself has been awarded th
Zealand meat industry.

The company also purchases New Zealand fish for manufacture into products.
Mr Wright explaned that he was making the point that Bernard Matthews Foods Ltd is a
company with a significant involvement in New Zealand. The company wants access to New

Zealand for its turkey preparations as part of its business in this country.

9.1.2 Bernard Matthews turkey busines$tc\I3 "9.1.2 Bernard Matthews turkey
busines$

Bernard Matthews Foods Ltd produces 16 million turkeys per year in the United Kingdom, with a
A400 million turnover. There are never fewer
any one time.

1 Bernard Matthews purchases 1 day old turkey poults from British United Turkeys.

T The companyds breeder/ grower farms raise t|
1 A selection is made from these for shape. Those that fail to meet the desirable criteria for

shape are processed for meat.

1 4to 5thousand hens and 200 stags are sent to breeder farms. These lay through to 52 weeks.
In that time they lay 400,000 eggs, with a hatchability of between 85% and 95%.
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1 Atthe end of 52 weeks these breeding birds dcete@another processing company. They
are not slaughtered by Bernard Matthews Fo
breeding stock is not processed into the products which Bernard Matthews wishes to export
to New Zealand.

1 The eggs are sent two hatcheries.

1 All hens are slaughtered by 12 weeks. 4 to 5 million are sold per year as whole birds within
the UK.

1 Second grade birds are deboned.

1 Some stags are sold whole at 14 to 16 weeks at weights up to 12 kg. Some stags are grown to
22 weeks (b to 17 kQ).

1 The slaughterhouse at Holton slaughters 18,000 turkeys per day, 5 days per week.

1 The Holton slaughterhouse is UK registered (UK 5049), European Union registered (EWP
13) and USDA approved.

1 The plant at Holton produces a range of freshyetsdand meat preparations. It is inspected
regularly by the USDA.

1 The plant is also licensed by the authorities in South Africa and Canada.

1 More importantly, the Bernard Matthews Foods Ltd plant at Holton is approved by the major
British supermarket @hns.

1 The Bernard Matthews Foods Ltd turkey slaughterhouse at Holton hassiie &mHS
presence; The OVS and MHS inspectors. The plant is audited by MAFF.

9.1.3 The turkey farms

On the larger units the company has up to 32 sheds each with 6,000Haiveksver, the current

policy is to reduce the size of units to avoid disease risks. Mr Wright emphasised that the
company isrotexperiencing disease problems in its flocks. The measures are pederctal

risks.

When birds are shipped out at 22 wettkessheds are all cleaned. Approximately 250 tonnes of
litter is removed from each shed. About 50% of this litter goes to power stations to be burned as
fuel. The restis spread on farm land as manure.

The sheds are cleaned, washed, sealed and feahilgafore being rittered and restocked.

Even on the biggest farms theraiwaysa clean break between destocking and restocking. This
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break is at least two days. To reduce their own disease risks the company takes steps to insure
that the trucks caying the poults for restocking do not pass the trucks carrying birds to slaughter.
That is, complete separation is insured between poults coming in and finished birds going to
slaughter.

In the United Kingdom, the company slaughters around 60,000ytupgex day. The Holton
plant is only one of those operated by Bernard Matthews Foods Ltd.

9.1.4 Health testing, certification requirementqtc\I3 "9.1.4 Health testing, certification
requirements}

The health certification with which the company antitgsahaving to comply is that designed by
the New Zealand Ministry of Agriculture.

The New Zealangbrescribed serological testing for infectious bursal disease (IBD) requires a test
at an early age (8 weeks) and a second test at 20 weeks. Testingdaaron birds in two
sheds per farm.

Bernard Matthews Foods Ltd has been testing the flocks from which product destined for New
Zealand would be sourced. They have already built up a history of negative test results. Testing
is carried out at the Cemnt Veterinary Laboratory, Weybridge and copies of all test results are
sent to MAFF at Tolworth. | examined test reports at the Holton plant and at Tolworth.

9.1.5 Batch isolation{tc\I3 "9.1.5 Batch isolation}

Submissions by the Poultry Industry Assdion of New Zealand have claimed that Bernard
Matthews Foods Ltd would be unwilling or unable to slaughter and process turkeys in separate
batches for the New Zealand market.

However, the company already does this for a number of markets. The USDv& tequ
product for entry to the US must be processed separately. Although not a major market (four
containers of turkey products in 1995), the company is able and willing to comply.

The turkeys and resulting product are maintained in isolatee;oolatl lots to avoid cross
contamination between batches. Baded lots are tracked and controlled by a computer system.

For the US market, the company slaughters first thing each morning (as they were doing on the
morning of my visit) and the product is kegpeparate throughout manufacture, storage and
despatch.

The same procedures apply for turkey products and preparations destined for Sweden and
Finland. Again, a batch of turkeys is kille
controlled sparately throughout processing.

To meet a New Zealand requirement that product be from specifically tested batches of turkeys,
slaughtered first thing each day and then kept separate throughout the process, Bernard Matthews
Foods Ltd woulahotbe introdueng new practices. The company would merely be doing what it
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already does for number of other small but sensitive markets.
9.1.6 Public health concerngtc\I3 "9.1.6 Public health concern$

The Poultry Industry Association of New Zealand has expresseiot to the New Zealand

Mi nistry of Heal th that Bernard Matthews FoO
public health risk. Salmonellosis has been raised as a specific concern.

The company exports turkey meat preparations to Sweden and Finédhctountries which

have salmonellosis eradication programs operating. Both countries have a zero tolerance for
Salmonellaen turkey meat preparations and Bernard Matthews Foods Ltd must comply with
Swedish and FinnisBalmonellarequirements to maiain access to those markets.

The British supermar ket chains which retail
stringent requirements to protect the consumer.

Bernard Matthews Foods Ltd have contracts to provide their turkey meat prepai@gdins

British schoolsall British hospitals andll British prisons. As Mr Wright pointed out, 5 million
people a day in the UK eat the companyds tL
potential customer complaints if the products are not safe.

9.1.7 The inspection hierarchy{tc\I3 "9.1.7 The inspection hierarchy}

Inspection at the Bernard Matthews turkey slaughterhouse and processing plant at Holton is
under the direct control and supervision of the OVS of the MHS.

Under the veterinarian theeare three Poultry Meat Inspectors employed by the MHS.

Al so under the veterinariands <control dur i n
Assistants employed by the company.

9.1.8 Inspection of the slaughter planftc\I3 "9.1.8 Inspection of theslaughter plant}

After the meeting at which the issues were discussed, | inspected the plant in the company of Mr
Wright, Mr Thomas (OVS) and Mr Harris (MAFF veterinarian).

$ Turkeys arrive by truck. No journey greater than 60 miles. Birds in modtztes
designed for ease of cleaning. Crates and trucks washed witpdwgr hoses once
emptied of birds.

Lairage where birds rested prior to slaughter.

Hangon bay where birds put onto the chain.

Electrical stunning, cut both sides of thrdaged out in enclosed corridor.

L -7 B < B

Feet scraped clean, tail feathers publetbrescalding to reduce faecal contamination of
scalding bath. The birds pass through a series of three separate scalding t&iRs at 56
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$
$

The flow rate through the scalding karis around 8#thour. The US standard is > 1 US
gallon/bird. This works out at 30 birds/hour through a tank where water flows at
8.2m¥hour. Scald time is 4 minutes.

The company kills for the US market first thing in the day and slows the chaintdown
meet US requirements.

Plucking. | was struck how wefilucked the birds were.

Inspection The first inspection follows plucking. There are two inspectors at this point,
one MHS inspector and one company PIA. These inspectors are changedevery
minutes to keep them alert.

Feet removed.

Slit neck skin from back.

Vent cutter, suction to empty cloaca.

[Spray washing along the chain from this point]

$
$

$
$

Heads off.

Evisceration.

Inspection Two company PIAs doing internal inspecaticncluding inserting hand. The
PIAs under the direct supervision of a MHS inspector. Inspectors changed every 15

minutes.

Recording all condemnations and reason pe
At this point there is a detain ravhere birds are either condemned or salvaged.

Livers harvested.

Crops out.

[Several trimmers and people cleaning all along the chain at this point. Very labour intensive].

$

$
$
$

Necks off.
Suction device to remove last traces of lungs, etc.
Inside and outside washer. Flow rate recorded and monitored.

Inspection More trimming and inspection by a PIA with MHS inspector in the
background.
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L - B 2

$

Final company check of inside of carcass.

Quality control. (Introduced for the US market). Recdetthers, hairs, viscera,
contamination, blemishes etc. Each half hour 20 birds are selected at random for this
check. They are scored to an American system and every batch must pass to be eligible
for the UK market. This is a very detailed inspection.

Spin chillers These are in three banks in parallel. Each bank comprises three tanks in
series. Birds are chilled in water at arouA€1 Contraflow.

Birds pass through the spin chillers at the rate of 20 birds/minute (1,200 per hour). So,
eachbankis handling 400 birds/hour. Birds enter at @7leave with a core temperature

of 20° C. They are then further cooled by storage overnight in slush ice in steel boxes to
get the temperatures down toGL

Chlorine levels in the spin chillersnsonitored. The maximum permissible level is 20
ppm but levels are usually between 10 and 15 ppm.

Water enters the spin chillers at the output end @t 1Birds are in the spin chillers for

16 minutes. The water flows through the spin chillers &tte of between 7 and 8
litres/bird for the chillers as a whole. In the last tank the rate is 3 to 4 litres/bird, with a
minimum of 2 litres/bird.

Total volume of the spin chillers is 7.5 thousand gallons per tank (six tanks).

To summaris&} 9 chillers in total

3 rows of 3 chillers

99 per row (total volume)

Total volume of all chillers is 297
Chilled water usage per week is 2060m
5 days killing per week.

AP B H

Batches, of birds held in steel boxes, labelled and bar coded.
Tank washmg.
Birds into ice tanks by weight. Held overnight. Temperature in room aréudd 2

Into the cutting room.

[Batches are kept apart. For US market, slaughtered first of the day between 6.00 and 8.00.
Minimal handling to increase shelf life. Cpuoter sorts by weight. Also pack for other brands,

eg.
$

Sainsburyoés].

Dispatch
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Trays and bins washed
Blast freezer
Mechanically recovered meat

Sausages etc. This may be used fresh or frozen.

L - B - B A

Dry goods store.  $ Rodent bait stations
$ Major effort to exclude birds.

$ Cold store, 0.26C.

9.1.9 Inspection of the manufacturing planftc\I3 "9.1.9 Inspection of the
manufacturing plant}

For an inspection of the manufacturing plant, on an adjacent site (EWP 138), we were joined by
Mr Nick Gray, the Production Manager.

Meat from the previous plant (the slaughter plant) is manufactured here into turkey meat
preparations such as fACrispy Turkey Burgerso
minced, shaped, battered, crumbed, flasllfaied frozen.

The turkey meat preparations are made from fresh and/or frozen meat. The meat is at a
temperature of around 3 t8@ during this processing. The different products are reconstituted
from a mixture of white meat, red drumstick meat and skmbined to give the right colour and
consistency. The final product is raw inside.

Each pallet of skin, white meat, drumstick meat etc is bar coded to enable tracing back to the
farm of oriagin. Separ ate | ot ndrare etheeintsrnalar e a
(company) codes or codes for external agencies (such as USDA or New Zealand MAF). The
company is thus able to trace the different raw materials back to the farms of origin.

So, Bernard Matthews Foods Ltd kills turkeys to produsematerials specifically for turkey

meat preparations destined for specific markets (such as the US, Sweden, Finland or New
Zealand).

The standard for weight is within 1% of stated weight of final product.

9.1.10 Final meeting at the Holton planf{tc\I3 "9.1.10 Final meeting at the Holton plan

Following the inspection tour we met to discuss matters arising.

Mr Bl owers briefly outlined the companyds ap

It was claimed that viraemic birds would probably not pass#pections, being condemned as
Afsepticaemico.
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| examined a large number of Central Veterinary Laboratory reports give results of serological
testing for IBD since March 1996 when the company started testing birds from two sheds each on
a number of farmgn anticipation of gaining access to the New Zealand market. Birds were
being tested at 8 weeks and 20 weeks.

If processing for the New Zealand market the company would kill two or three lorry loads of

birds first thing in the morning. This batch woutdd run through a single bank of spin chillers

(as is currently done for the smal/l US mar ke
cutof f 6, at which point the workers would sto
destined for thepecial market and those intended for the UK. This special slaughtering would

be carried out between 6.00 and 8.00.

Birds killed for the special market (say New Zealand) would be specifically labelled and the OVS
would thus able to certify that raw masts and products are kept separate.

For export to New Zealand the OVS would become a Licensed Veterinary Inspector (LVI) of
MAFF (versus an OVS of MHS for British and EU requirements).

| discussed the questioned of catching and transporting turkeyshfedarms to the plant. The
catchers rarely go to more than one farm per day. They must shower and change clothes if they
do.

This is company policy to reduce the company

The company knows which two sheds per farm will be producinidpéoNew Zealand market.

They are already serotesting these. The OVS will know the sources producing for New Zealand
and will thus be able to certify that New Zealand requirements are being met. The OVS has the
testing results, as does MAFF Tolworthi{ddarris).

New Zeal andds testing requirements must be ¢
testing be done at 8 and 20 weeks for birds destined for manufacture. However, when it was
proposed that access might be sought for small, whals, slaughtered at a younger age, a 6

weeks test was proposed. This 6 week test has now been incorporated (by MAF?) into the
proposed certification, meaning that birds are required to be tested three times, at 6, 8 and 20
weeks.

It makes no sense tequire the two early tests. One abi68 weeks should be sufficient,
followed by one at 20 weeks.

Finally, it was agreed that Bernard Matthews Foods Ltd is seeking access for turkey meat
preparations. That is, raw products reconstituted from turkey, reeme of which might be
battered, crumbed and flasired, but would still be raw inside.
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10. MAFF, Tolworth {tc\I1 "10. MAFF, Tolworth }

The following day, Tuesday 15 October, | visited the British Ministry of Agriculture, Fisheries

and Food at Tolwah. | met with Mr Jim Scudamore (Assistant Chief Veterinary Officer), David
Pritchard, Allen Wellwood and John Harris. The main purpose of the meeting was to
recapitulate the visit to the Holton plant
import/exprt matters were discussed.

10.1 Bernard Matthews Foods Ltd turkey preparations{tc\I2 "10.1 Bernard Matthews
Foods Ltd turkey preparations}

Points raised by Mr Scudamore;

$ MAFF does not know the New Zealand IBD situation.

$ New Zealand MAF does n&how officially the IBD status of New Zealand, having had
no involvement with IBD surveillance or control since the disease was confirmed as

endemic.

$ There is no official IBD control program in New Zealand.

$ Questioned the IBD testing carried out isWlZealand. Not under official supervision.

$ Agar gel immunodiffusion test would not pick up IBD serotype Il if present.

$ The presence of IBD serotype Il would not interfere with any test program based on
AGID testing.

$ IBD serotype Il has not beeacorded as causing disease.

$ No survey for IBD serotype Il has been done in the UK since 1985. Such surveys would
be expensive and of little value.

$ What evidence is there that IBD serotype Il is absent from New Zealand?

MAFF will be sending a teclecal response to the New Zealand Chief Veterinary Officer
addressing points of concern raised by the CVO on behalf of the Poultry Industry Association of
New Zealand.
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Appendix 6: Analysis of the probability of crosscontamination of turkey carcasses wh
IBD during processing at a Bernard Matthews Foods Ltd. processing plant.

A Report by David Vose, DVRAS, 16 Mill Street, Wincanton,
Somerset BA9 9AP, United Kingdom

1. Introduction

This report is the response of a verbal brief and subsequantwaications from Stuart

MacDi armid of New Zealandds Ministry of Agri
to assess the probability of cressntamination of Infectious Bursal Disease (IBD) in turkeys

during processing. The purpose of this wortoiprovide an input to a larger model looking

at the probability of IBD entering New Zealand through the importation of Bernard Matthews
Foods Ltd (BMFL) turkey products.

2. History of this analysis

The initial brief requested that | look at the probigpf crosscontamination during chilling

in the spinchillers. The crossontamination | was asked to consider was from infected

turkeys of one batch contaminating another, tested negative batch bound for New Zealand. It
is easy to see why the spin céi might appear to be a point in the processing where
contamination would be most likely to occur: turkey carcasses are swirled around in a large
mass of water for some 20 minutes. However, after some initial communication with Mr. Ted
Wright at BMFL, itbecame apparent that the spin chillers, like all other equipment on the
plant, is drained, cleaned and sanitised at the end of eadly tkay.

| visited the BMFL plant on 23 January 1997 and was given a very thorough tour of the
facilities by Mr. Ted Wrght (Special Projects Director (Processing)), reviewed the methods

of processing and talked to some of the staff. At all times, | was extremely impressed with the
openness shown by the staff, the attention to detail and the safety and quality aspects of th
way this plant is run. During this visit, | requested various pieces of information from BMFL
that might help me with an analysis either directly, or indirectly through comparisons. BMFL
has provided all the information | requested. | also wrote to,espo#d met with Mr. Peter

Wyeth at Central Veterinary Laboratory (CVL) in the UK. CVL have run numerous tests to
check for IBD in BMFL flocks. Mr. Wyeth also provided me with information and estimates
where possible.

3. Synopsis of the problem

Crosscontaninationof IBD between batches due to processing at a slaughterhouse requires
the following steps in order to occur:

1. IBD infected turkeys are processed at the plant;

2. Infective material adheres to the machinery and/or work surfaces during the slagghterin
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and processing;

3. IBD virus survives any cleaning and sanitising at the plant before the next, uninfected
batch is processed: Cleaning and sanitising occurs both during the processing of the birds
and at the end of a batch;

4. Infective material is transfexd to one or more carcasses in the second, uninfected batch
during processing;

5. IBD virus survives the remainder of the processing that the carcass it adheres to has to go
through, including storage.

In my discussions with Mr. Ted Wright, he has assunedhat BMFL would adhere to the
following operational procedure when processing turkeys bound for New Zealand:

1. Turkey batches bound for New Zealand would be tested for IBD and only sent to slaughter
if they tested negative;

2. Batches of New Zealand bouhdur keys woul d be the first to
operation;

3.Al'l machinery would be cleaned and saniti se
(see below). It is a legal requirement that this cleaning and sanitising take place at least
once aday and it is operationally more efficient that this should occur at the end of the
day. BMFL is not, therefore, doing New Zealand any particular favours, neither is it
incurring BMFL any additional costs;

4. Spin chillers are drained at the end of each day;

5. Throughout the processing and overnight chilling, the New Zealand bound turkey
carcasses and products would be kept physically removed from all other products. The
Holton plant is highly mechanised and computer controlled. It is the most modern in
Europe and it would appear that such separation would cause them no operational
difficulties whatsoever.

Il n this Frceopnotratmi nfiactrioosnso wi | I at all ti mes r ef
(IBDV) from an infected batch of turkeys processed at the Hgl@mt to another, uninfected

batch processed later at the same plant, as a result of transfer of IBD infected material via the

pl antdés machinery.
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4. Qualitative analysis of the risk
Cleaning and sanitising
BMFL use the following procedures in the cleay and sanitising of their facility:

1. People are employed to walk around with hoses and remove all large items of debris, as
well as general waste, whilst the plant is being operated.

2. At the same time, equipment is sprayed continuously by stratedmedied nozzles with
25ppm chlorinated water. Chlorines have been shown to be the most active disinfectants
against IBDV (Meulemans et al 1982).

3. At the end of a batch run, the equipment is hosed down.

4. At the end of the day, all equipment is draineds thien thoroughly hosed down and
sprayed with a degreasing foam (Shuremousse). This is left on the equipment for several
hours, then washed off (see Appendix A for technical information on this foam). Although
Shuremousse has no known virucidal activitgiagt IBDV, the alcohol component is
likely, at least, to be effective (Peter Wyeth, pers. Conuated 26 February 1997,
attached). | inspected the machinery and was impressed at how free from grease the
surfaces were.

5. The equipment is then sprayed watldisinfectant (Divosan QC). This is based on a
guaternary ammonium compound and will have no effect on IBDV (Meulemans et al
1982).

6. Inspectors from the UK Meat Hygiene Service check to see if the equipment is clean and
sanitised before commencing thexneun.

Possible points of contamination

Excrement on the feet could contain virus. However, feet are scrubbed clean and scalded at
the beginning of the processing. Tail feathers are pulled out with extremely high efficiency
and the carcass scalded atigeo feathers removed. The machines effecting the two types of
feather removal could harbour excrement and thus pass on infection from one batch to the
next. However, the birds are washed a short time after feather removal with chlorinated water.
This waslng would, in all probability, remove any excrement that had just been transferred,
via the feather pluckers, to an uninfected carcass thus minimising this risk.

| noticed at an inspection point just after the throat slitting that each bird was hittagjea

bin with their heads as they went past. Whilst this is theoretically a mutual point of contact
between birds of different batches and therefore a potential point ofamassnination, the
heads and necks were removed soon after hitting the wastard there seems to be no
logical route by which any infection could transfer to the meat. The bins were also regularly
changed and washed, so crossitamination between batches seems very unlikely.
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Other potential points of crog®ntamination, asdbserved the process, were: the conveyor

belt used after the birdsdé feet are removed,
chillers. The neck slitter and vent cutter are both obvious points where contamination could

occur between batches. The kegoeing at the lowest point in terms of gravity, may

accumulate virus particles from rarfif from washing. The vent cutters are boring directly

into the areas that would hold the greatest concentration of infection, should a bird be

infected. Both piecesf equipment are sprayed liberally with chlorinated water.

The spin chillers also present a possible path for the-caygamination between batches.

Although a large volume of chlorinated water passes through the spin chillers, the water in

the baths igjuite bloodied, suggesting that significant concentrations of blood and other

material from the carcasses may accumulate in the baths. However, as noted before, this batch
is drained at the end of the day so the likelihood of etossaminatiorbetween atchess

related only to whether the baths are free of IBDV after cleaning and sanitising.

5. Quantitative analysis of the risk

It has proven very difficult to produce any thorough quantitative analysis of the probability of
the existence of viable IBRirus particles on New Zealand bound turkey products. This is
because of the very sparse numerical data available that would be relevant to such a
guantitative analysis. For example, nobody | have spoken to has a good quantitative feel for
the effectivenss of chlorinated water on reducing the survivability of IBD virus in situ, only
that it is the most effective. There is little or no observational or experimental data available
on the general survivability of IBD virus, its concentration in tissue, ffeetef the alcohol

in the sanitising foam, the amount of turkeydrgduct remaining on the equipment after
cleaning and sanitising, etc. | have attempted to maximise use of the available information,
but this inevitably will lead to wide confidence intals unless more quantitative information
becomes available. It has also proven impossible to estimate the degree-of cross
contamination between batches by making comparisons with other disease agents (for
exampleSalmonella where data has been collectestause of the way that this data is

collated at the Holton plant.

The probability R that a New Zealand bound bird is crastected from a previous batch

can be estimated by the following formula, assuming that no birds in the previous batches are
teged for IBD:

P

(1-a)

wherep is the flock prevalence amyis the probability of crossontamination in the plant

from the batch processed immediately prior to the batch in question. This formula assumes
thatq is essentially the probability that the virus will remain in situ and survive the cleaning
and disinfecting at the plant from one batch to the next. TRis the probability it would
survive two batches worth of cleaning, etc. Thus, the above formubs, foalculates the
probability that a batch of turkeys that was proces$&adches ago is infected (probability

and that the virus survives theleaning and disinfecting routines in order to infect the batch
in question. This probability is then somad for all values affrom 1 to infinity. The formula

is a slight approximation in that it only works for low valuesgjdbut the error is minimal.

P, =a p.q' which reduces tdP,, =
i=1
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Mr. Wyeth notes (pers. Comm. dated 26 February 1997, attached) that of 32 flocks tested for
IBDV type 1,none were infected. This leads us tmaximumestimate of prevalence of

Beta(1l, 33). Mr. Wyethoés maxi mum value for pr
assume from 32 negative tests and is probably reflective of the extra information he is able to
provide in terms of the epidemiology of the virus. If we conservatively take the maxima of

Mr . Wy et h o6 spaadg (05%antd ¥/isrespeotivelyx works out to be4.3log10.

Using Uniform(0,0.5%) and Uniform(0,1%) fprandq respectively gives a ean of-

4.9l0g10. Uniform distributions can be justified in this situation as simply applying the

principle of maximum entropyr.

It is worth noting that whergis small in the above equation, the equation further reduces to:
Pq © P

i.e., it isonly the batch processed immediately prior to the New Zealand bound batch that

presents any (relatively) significant risk.

6. Risk management

The risk of crossontamination between batches is taken very seriously by BMFL in the
operation of their Hotin plant. Chlorinated water is used liberally to spray the equipment and
carcasses during the plantbés operation. Me u |
experiments, chlorine based disinfectants are the most effective in the reduction of IBDV.
Carcasses are stored in bins of chilled, chlorinated water overnight before deboning.
Degreasing foam is used to clean all equipment each night and New Zealand bound batches
would be the first to run off the freshly cleaned production line. The piecesadgsing
equipment that have raised most concern are the spin chillers. However, these have smooth,
easily cleaned surfaces, they are filled with chlorinated water during operation, and they are
drained each evening and subjected to the same thorougmgleatth degreasing foam and
pressure hoses as all the other equipment.

Month Fresh Portions Whole birds
Total tested | % positive | Total tested | % positive

June 83 1 20 15
July 136 2 23 9
Aug 133 5 21 5
Sept 94 0 15 0
Oct 125 0 22 0
Nov 118 3 19 11

47 The principle of maximum entropy is to be maximally fommmittal in assigning

probability distributions to a variable given the available evidence. Sex&mnple, knowing

only thatp is less than 0.5%, the Uniform(0,0.5%) distribution says that any valpador
possible between 0 and 0.5%, but we cannot be more precise than that and must therefore
allow each value within that range to be as likely asatingr: i.e. we are assigning the
maximum uncertainty (and therefore producing the most conservative estimate) given our
knowledge.
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Table 1: Salmonella incidence (1996) of turkeys processed at Holton plant

A good indication of the degree of hygiene control that is obtainedg processing (i.e. not
even inclaing the night cleaning) can be determined from looking at the incidence of
Salmonellan the whole bird prgrocessing and the incidence in the resultant fresh portions.
Table 1 shows the data provided to me for 1996 by BMFL. It is unfortunate that the
information is not available on a batch by batch basis as this might have helped estimate
crosscontamination between batches. Nonetheless, it shows that, fa&lomonella

becoming more prevalent in the final product, it actually decreases in prevatemdhat
observed in the whole birds. One could justifiably conclude that the constant spraying during
processing with, and subsequent chilling in, chlorinated water is reducing the prevalence of
Salmonella. Given the efficiency of chlorines in contrallj IBDV, one might also expect

that there would be a pattern of reduction of prevalence for IBDV during the processing,
should it initially be present, similar to that observed \@#timonella

Possible risk reduction strategy

It is difficult to imagineany more practical steps that can be taken in the operation of the
slaughter house to further reduce the risk of comsgamination between batches. However,
one strategy that may be worth considering is the testing of batches that are processed
immediatdy prior to the batch bound for New Zealand. Although the sensitivity of the agar
gel diffusion test in detecting IBDV is unknown, Mr. Peter Wyeth estimates it to be around
99% (telephone conversation). For a batch of turkeys processed prior to a Navd Zeala
bound batch to crossontaminate the New Zealand bound batch, it must: a) be infected (with
probability = flock prevalencp); b) escape detection with probability approximately equal to
(1-x9", wherex is the within flock prevalencsa,is the agar gdiffusion test sensitivity and

is the number of birds selected for testing; and c) then-cavgaminate the next batch with
probabilityq.

IBD is apparently extremely virulent and, if one bird within a flock became infected, almost
all would also beame infected within five days (Mr. Wyeth, telephone conversation).iso
our equation above would be close to unity. Conservatively setting the test sersstidivity
80% and varying and nin the equation above, one arrives at probabilities of antedec

flock escaping detection as shown in Table 2:

X 80% 90% 99%
n Probability of escaping detection (log10)
1 -0.4 -0.6 -0.7
2 -0.9 -1.1 -1.4
3 -1.3 -1.7 -2.0
4 -1.8 -2.2 -2.7
5 -2.2 -2.8 -3.4
6 -2.7 -3.3 -4.1
7 -3.1 -3.9 -4.8
8 -3.5 -4.4 -5.5
9 -4.0 -5.0 -6.1
10 -4.4 -5.5 -6.8

Table 2 Probability of an agar gel test failing to detect an infected flock with prevatence
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whenn birds are selected for testing, assuming test sensisivity30%.

Table 2 demonstrates that, inpapng this extra testing restriction, one would expect to be
able to decrease the risk of crassitamination by several orders of magnitude.

7. Conclusion

It is estimated that there is at most approximately a 1:20,000 probabilit (Bkeg10 or
5x10°) that a batch will become cresentaminated by a previous batch. This probability
could possibly be further reduced by certain risk reduction measures. For example, the
introduction of testing for batches slaughtered immediately prior to the Neanddabund
batch of turkeys could easily reduce this probability by two to four orders of magnitude.

Postscript comment

It is evident that every precaution has been taken to prevent thecordamination between
batches at the BMFL Holton plant and tlfa¢se precautions are strongly enforced.

Intuitively, one can deduce that the probability of crosstamination must be very small.

Given the modern nature of the Holton plant (it is apparently the most modern in Europe) and
the extremely efficient and ethodical way it is run, there may be some profit in making
comparisons with the record of the ability or otherwise of other plants to prevent the cross
contamination between batches for IBD and other, similar virus agents. One might reasonably
assume thahe Holton plant will perform at least as well as any other plant of its type,

certainly as well as or better than any other plant of similar function in Europe.
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Appendix 7: The persistence of IBD in infected SPF chickens

RETYPED DOCUMENT

PERSISTENCE OF IBD IN INFECTED SPF CHICKENS
SPONSORED BY

NEW ZEALAND MINISTRY OF AGRICULTURE AND FORESTRY

In a previous work concerning the persistence of IBD virus following infection with a virulent
strain of the virus found that infectious virus was present in pools of tissues (muscle, liver,
spleen, kidneyiung and bursa) for 4 weeks following infection. Assays of the various tissues in
the laboratory in eggs and cell culture did not detect virus-twate3old chickens were infected.

This experiment was designed to repeat the experiments and assayshéesing iday-old
chickens. Thirty 3veekold SPF chickens were infected with a bursal homogenate containing
70,000 EID50 of Edgar strain IBD virus. Three of the chickens died within 4 days. Four
chickens were killed at weekly intervals for 5 weeks sentiples of breast muscle, liver, lung,
kidney, spleen and bursa collected. One gram of tissue from each organ was placed in 9 ml of
sterile PBS and homogenized. Samples were frozer0at until used for assay. All chickens

were bled prior to killing to determine their serologic response by virus neutralisation (VN).

The assays were performed inddyold SPF chicks. The criteria for infection was
seroconversion by the VN test aridophy of the bursa at 10 days postinfection. This strain of

IBD does not produce clinical disease in chicks under 2 weeks of age. Four or five chicks were
inoculated with 0.1 ml of tissue homogenate per os. Since the tissue homogenate was made as a
10%suspension the undiluted homogenate contained .01 gm in a volume of .01 ml inoculum.
From the 10% tissue suspension a series efdiendilutions were made and inoculated into

either four or five dayld chicks in isolators and held for 10 days. Tiweye then bled, killed

and examined for bursal atrophy.

RESULTS

The breast muscle tissue was never infective but liver, lung, kidney, spleen and bursa contained
infectious virus at 7 days. At 14 days the liver, kidney, lung and spleen were negative and
remained so for the time of the experiment. The bursal tissue remained infectious for 28 days but
was negative at 35 days. This was similar to the results of the previous experiments and
documents that the bursal tissue is the site of persistence wofriaJor 4 weeks postinfection.

Table 1 summarizes the results and gives the virus titers from each tissue at the various time
intervals of their collection.
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Table 1 - Summary of the assays of tissues collected,&®-13-, 4- and 5 weeks
postinfection with varying 16fold dilutions of a 10% suspension of each
tissue. A volume of 0.1 ml of each dilution was inoculated into 4 er5 1
dayold SPF chicks and the reciprocal of the highest dilution that was
infective is the titer of the virus in the tissared is expressed as the chick
infective dose (CID)/gm of tissue. Rationale: A volume of 0.1 ml of a
10% suspension of tissue would contain 0.01 gm of tissue, thus infectivity
from an undiluted inoculum of the 10% suspension would represent 100
CID/gm of issue and virus quantities less than that might not be detected
in such an assay.

Infectivity of tissue expressed as CID/gm

No. days Muscle Liver Lung Kidney Spleen Bursa
postinfection
7 <1 10° 10° 10° 1¢° 10
14 <10 <10 <10 <10 <10 10°
21 <1(? <1(? <1(? <1 <1¢? 10
28 <10 <1¢? <10 <10 <10 10
35 <1¢? <10 <10 <1¢? <1¢? <1¢?

The nature of the virus that persists in the bursa is of interest and g/kyrik can not be
reisolated using cell culture or embryonating eggs would indicate thatantidy complexes

exist in the tissue and the chicken is able to dissociate these complexes or the complexes allow
infection of macropage via the Fc receptdegardless of what the explanation the virus persists
longer than was anticipated and was a very repeatable situation since the same results have been
achieved in every experiment. It also points out that the chicken is the most sensitive host for
IBD virus.

Professor Phil Lukert

Medical Microbiology/Parasitology Department
College of Veterinary Medicine

The University of Georgia

Athens, GA 30602
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Appendix 8: The ability of serological tests to differentiation between infections caused
by IBD virus serotype 1 and IBD virus serotype 2.

Introduction

The risk analysis concludes that there is a small risk of introduction of IBD virus serotype 2
in processed turkey meat products, and that this virus could become established in chicken
flocks in New Zealandnitially through the feeding of kitchen scraps to backyard chickens.
However, the risk analysis notes that the impact of the introduction and establishment of
IBD2 would be insignificant as the agent has not been shown to cause disease in any avian
spedes.

Local poultry industry groups have raised concerns that the introduction of IBD2 would
interfere with IBD1 testing and eradication from New Zealand chicken flocks. The agar gel
precipitation test and the ELISA which are currently used in New Zedlandt differentiate
between serotypes 1 and 2 of the virus. The industry argues, therefore, that if IBD2 were
present in this country the virus neutralisation test would need to be introduced in order to
differentiate between the two serotypes.

The posiion taken by the poultry industry is consistent with what is presented on page 543 of
the OIE Manual of Standards.

Several opinions on this position were received in the technical review process :

Professor Simon Shane
Louisiana State University
Baton Rouge

USA

"In the USA, state and regional laboratories and the integrators implement effective programs
of monitoring for IBD antibodies using group specific ELISA, applying commercial test kits
with automated sample handling and processing, despite ¢bher@tce of endemic type 2

IBDV in turkeys".

Dr Peter Wyeth

OIE Reference Laboratory for IBD
Central Veterinary Laboratory
Weybridge

UK

"We routinely use IDEXX Flockchek IBDV ELISA Kits for testing sera for type 1 antibodies
and we also frequently used agar gel difusion test using our own antigen prepared from the
1/68 (Cheuville) strain. The IDEXX kit uses strain D78 (type 1) as antigen. Neither of these
tests detects antibodies to type 2 IBDV. The only test we use for detecting type 2 is the serum
neutralisation test."
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Dr Wyeth provided MAF with experimental results of both the AGID and the ELISA to
substantiate his position.

Professor Daryl Jackwood
Ohio State University
Wooster

USA

"My experience is with the ELISA. | do not use the ag@rpreipitin assay because of its

poor sensitivity. The ELISAs that are currently on the market, (IDEXX and KPL) detect
antibodies to both serotype 1 and 2 viruses. The VP3 proteins of IBDV serotypes 1 and 2
have similar amino acid sequences and thus crossngaatigens. This cross reaction was
demonstrated by Ismail and Saif (Avian Diseases, 34:1002, 1990). Both IDEXX and

KPL have recently marketed new ELISAs for IBDV. The KPL test uses whole virus produced
in chicks, and the IDEXX test uses IBDV amdits produced using genetic engineering. It is

my understanding that both new assays contain VP3 antigens and thus | would expect a cross
reaction with serotype 2 antibodies".

"If only VP2 protein is used as antigen in the ELISA, the assay becomescsfecsrotype

1 viruses (Jackwood et al., Clinical and Diagnostic Laboratory Immunology,-36%56

1996). One explanation for the discrepancy could be the sensitivity of the ELISA. The

reaction of the ELISA with antibodies to serotype 1 viruses (homakgeaction) is stronger

than the reaction with serotype 2 antibodies (heterologous reaction). If you set a high baseline

for positive reactions it is possible that you will not detect the heterologous reaction. The

problem with thisis that youwillalsmi ss | ow titres to the homol «

OIE Reference Laboratories

The above information was sent to two further OIE reference laboratories for IBD, Professor
Mo Saif at Ohio State University, and Dr. Nicolas Eteradossi in Francegdskitiheir
comments on the apparent discrepancy. They responded with the following comments:

Professor Mo Saif

OIE Reference Laboratory for IBD
Ohio State University

Wooster

USA

"None of the current commercial ELISA kits available in the USA will déifdiate between
antibodies to serotypes 1 & 2. | doubt that even the ELISA kits that use baculovirus
generated VP2 would differentiate between antibodies to serotypes 1 & 2. In earlier studies
in my laboratory, we were not able to differentiate betvssntypes 1 & 2 using western

blot assays performed with polyclonal, monoclonal, or specific polyclonal antibodies against
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VP2 or VP3 (see Ture et al Avian Dis. 37:647). In addition, my colleague Dr. Jackwood
indicated that his experience with the VP2dihELISA to detect serotype 2 antibodies is
limited to one sample he tested which was frozen for a long time. Please keep in mind that
the VP2 from serotype 1 is reactive with serotype 2 antibodies although in general we would
like to think that the VP3sigroup specific and VP2 is serotype specific.

It is true that the USA commercial ELISA kits are used to routinely monitor serotype 1
antibodies, although we know that we are detecting serotypes 1 & 2 antibodies and both
serotypes are widespread in comanarflocks.

The comments of the researcher from the UK are interesting but | wonder if they intentionally
attempted to test serotype 2 antibodies alone with the ELISA or AGPT.

My final advice considering our state of knowledge and technology is theséN test. It is
the only test that is proven to differentiate between serotype 1 & 2 antibodies. "

Dr Nicolas Eteradossi

OIE Reference Laboratory for IBD
CNEVA Ploufragan

France

ATwo of the advices you r ef errce. ThefirshAnmericanuc h s i
researcher whom you quoted mentioned the use of type 1 ELISA antigens, in spite of
circulation of type 2 IBDVs in turkeys.

This seems rather similar to the French epidemiological situation. Indeed, commercial
ELISAs (Idexx, KPL or Gildhay) are routinely used in France for the evaluation of anti
IBDV type 1 immunity, so as to adapt the vaccination schedules depending on the level of
passively transmitted antibodies in broilers for example. Such a monitoring, which we
implemented in anventional broiler and pullet flocks in Ploufragan, is applied with good
results, although type 2 viruses are likely to be prevalent in the field (type 2 neutralizing
antibodies may be found in turkey flocks).

In addition, you quote Dr Peter Wyeth, whoed not detect type 2 antibodies in AGP or

Idexx ELISA, and uses only the neutralization test for type 2 antibodies detection. This is also
consistent with our own experience. Indeed we made some experimental intramuscular
inoculation of live type 2 IBDVdtrain TY89, kindly provided by Dr McNulty, Belfast) to

SPF chickens from Ploufragan. The chickens seroconverted, as demonstrated by mean virus
neutralizing antibody (VN) titers to the TY89 virus that reached 7.3 to 11.3 log2 after 4 to 6
weeks. None of ik serum was found AGP positive with our home made IBDV AGP antigen
which is derived from burspropagated strain Faragher 52/70 (type 1). The same sera were
tested with Idexx and KPL ELISAs (type 1 antigens).

Low positive results were obtained with b&hISAs (maximum Idexx titre = 1266,
maximum KPL titre = 1692, ELISA and KPL results significantly correlated), but these titres
did not correlate with the VN titres, and it is not clear if the ELISA results were IBDV
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specific (the chickens had receivediatnamuscular injection of cell propagated virus, and
the sera produced some unspecific positive results with another home mdB®¥yon
cell-derived AGP antigen).

We also performed some serological testing in conventional turkey flocks. Although
neutraizing antibodies were detected in some individual sera up to a titre of 11.3 log2, none
of the VN positive sera tested positive with our type 1 AGP antigen. The same sera all proved
negative with the KPL IBEELISA (all values were lower than the kit refece negative),

however this kit includes an asdhicken conjugate and not an anirkey one.

In view of these results, cross reactivity between IBDV serotypes seems to be low in the AGP
test and ELISA that we have used so far. As does Dr P. Wyetlervee hely on the

neutralization test for the detection of type 2 antibodies. It should be pointed out , however,
that both our type 1 and type 2 reference antisera-ceass$in an indirect

immunofluorescence assay (antigens = chicken embryo fibrobéetsed by the TY89 or

the Lukert (type 1) strains of IBDV). This confirms that type 1 and type 2 IBDVs indeed share
some cross reactive group antigen(s).o

Conclusions

MAF6s conclusions from the above are as f ol

1. If birds have been infected thiIBD type 2 then the most sensitive test to detect
antibody is the serum neutralization test.

2. While the ELISA and gel diffusion tests are less sensitive in detecting antibody to type
2 virus, itis possible to get positive reactions in birdshae been infected with
type 2 virus even when type 1 virus is used to produce the antigen for the test.

In the New Zealand situation, if low level reactions were found in the gel diffusion test or the
ELISA it would not be possible to say with confidenghether these were due to
infection with IBD type 1 or with IBD type 2.

With the present state of tests it would be necessary to use the serum neutralization test to
differentiate the specificity of the antibodies.
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