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AUSVETPLAN Newcastle disease

PREFACE

This Disease Strategy for the control and eradication of Newcastle disease isanintegrd part
of the Australian Veterinary Emergency Plan, or AUSVETPLAN (Edition 2.0).
AUSVETPLAN structures and functions are described in the Summary Document.

This drategy sets out the disease control principles approved in February 1991 by the then
Audrdian Agricultura Council out-of-sesson a meeting 135, for use in an anima hedlth emergency
caused by the introduction of Newcastle disease into Audtrdia. The strategy has been updated and
approved by the Agriculture and Resource Management Council of Audtralia and New Zedland
(ARMCANZ) out-of-session in January 1996.

Newcastle disease is designated as a List A disease by the Office Internationa des Epizooties
(OIE). Ligt A diseases are ‘communicable diseases which have the potentia for serious and rapid
Soreed, irrespective of national borders, which are of serious socioeconomic or public hedlth
importance and which are of mgor mportance in the internationa trade of animds and anima
products. The principles contained in this document for the diagnoss and management of an
outbreak of Newcastle disease conform with the OIE International Animal Health Code 1999
(OIE Code; see Appendix 3).

Newcadle disease (in its dasdcd virulent form) is included in the list of diseases for which
arrangements exist under the Commonwedth/States cost-sharing agreement for the eradication of
certain exotic anima diseases.  Information on the cost-sharing arrangements can be found in the
AUSVETPLAN Summary Document and the Valuation and Compensation Manual.

Detalled ingructions for the field implementation of the Strategies are contained in the Operational
Procedures Manuals and Management Manuals. Cross-references to strategies, manuas,
and other AUSVETPLAN documents are expressed in the form:

Document Name, Section no.
For example, Decontamination Manual, Section 3.

In addition, Exotic Diseases of Animals. A Field Guide for Australian Veterinarians by
W.A. Geering, A.J. Forman and M.J. Nunn, Australian Government Publishing Service, Canberra,
1995 (Exotic Animal Diseases Field Guide) is a source for some of the information about the
aetiology, diagnosis and epidemiology of the disease and should be read in conjunction with this

strategy.
Inquiries concerning this manua and suggestions for amendments should be addressed to:

The AUSVETPLAN Coordinator

Office of the Chief Veterinary Officer
Agriculture, Fisheries and Forediry - Austrdia
GPO Box 858

Canberra ACT 2601

Tel: 02 6272 5540; Fax: 02 6272 3372

Access to the full list of AUSVETPLAN documents can be gained via the World Wide Web at the
fallowing URL: http://mww.aahc.com.aw/ausvetplan/index.htm
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1 NATURE OF THE DISEASE

Newcastle disease is a highly contagious, generdised vira disease of domestic poultry, cage and
aviary birds, and wild birds. The disease ranges clinicaly from ingpparent to argpidly fatal condition
characterised by gastrointestinal, respiratory and/or nervous Sgns.

1.1 Aetiology

Newcastle disease (ND) virus is an avian paramyxovirus (PMV 1) — the first of the 9 serogroups
into which the avian paramyxoviruses have been divided.

The many ND virus drains vary widdy in virulence and tissue tropisms. They are classfied on the
basis of the speed with which they kill chickens or avian embryos under defined conditions as
velogenic (highly peathogenic), mesogenic (moderately pathogenic) and lentogenic (of low
pathogenicity). Some lentogenic strains of ND virus are consdered to be avirulent.

1.2 Susceptible species

Newcadtle disease virus is infective for dmogt dl avian species, both domestic and wild. In
mammals, naturd infection has been reported in man and rodents, and a variety of |aboratory
animas have been infected experimentally. Non-avian infections could spread the disease but their
ggnificance is not known.

Chickens
Highly susceptible to infection with ND virus, including the pigeon variant of PMV 1, and are
considered the most susceptible domestic poultry (see Section 1.4.1 for clinica signs).

Turkeys
Susceptible to ND and outbreaks, usudly less severe than those in chickens, can occur in
turkey flocks. Effects on egg production are smilar to those in chickens. Some outbresks have
resulted in high mortdlities, othersin leg pardyss.

Pigeons
Susceptible and the pigeon variant of PMV 1 can produce up to 80% morbidity with nervous
signs and diarrhoea being the most notable clinica fegtures.

Ducks and geese
Usudly refractory to Newcastle disease dthough it can occur, sometimes with pardyss of legs
and wings. Respiratory signs have not been reported and morbidity in outbresks is usudly less
than 10%; athough clinicadly normd, infected ducks have been found to excrete virus for more
than 6 weeks.

Peafowl, guinea fowl, pheasants, and quail
All susceptible to naturd ND virus infection. Except in quail, which are very susceptible,
infection usualy produces only mild disease but mortalities have been recorded.
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Canaries
Susceptible to infection, which usualy produces mild or ingpparent disease athough 20-30%
mortalities have been recorded in experimenta infections in which nervous Signs predominated.

Psittacines
Very susceptible to ND; budgerigars are more susceptible than canaries. Nervous signs usudly
predominate when thereis clinical disease.

Tropica parrots form areservoir of virulent ND virus and have been responsible for a number
of introductions to United States from Latin America. Infected psittacines can excrete virus for
at least one year.

Ratites
In an outbreak in Isragl, 13 of 46 ostriches aged 5-9 months died with typica nervous sgns of
Newcastle disease. The virulent Isragl-67 strain of NDV was isolated (Samberg et d 1989).

In 1993, three outbreaks occurred on ostrich farmsin South Africa. The mortdity rate was low
and limited to a particular group or camp.

Wild waterfowl
Another reservoir of ND viruses but are usudly associated with avirulent ND viruses growing in
the intestine.

Humans

Humans exposed to ND virus may suffer headache and ‘flu’ -like symptoms and can develop
conjunctivitis, usudly mild and perssting 1-2 days, on occasions secondary bacterid infection
may cause the conjunctivitis to become quite severe which may lead to some lagting impairment
of vison.

Mogt infections have occurred among laboratory workers who handle the virus ether in
research or vaccine production laboratories. Vaccinators and individuas who eviscerate and
prepare poultry for market may also become infected. Person-to-person transmission of ND
virus was suspected during the 1971—72 Californian outbresk.

1.3 World distribution and occurrence in Australia

Strains of Newcastle disease virus are present in most countries. Pathogenic strains are absent from
Augtraia, New Zedland and Papua New Guinea. Irian Jaya, a province of Indonesia, is the closest
area to Audraia where velogenic Newcastle disease is endemic. There have been three mgor
panzootics of viscerotropic velogenic Newcastle disease (1980s the latest) since the disease firgt
came to internationd attention in 1926 (Alexander 1988). The disease was first observed in Javain
1926 and later that year soread to Newcastle in England, where it was first recognised and named.

Virulent Newcagtle disease has not been seen in Audtrdliasince 1932. Avirulent strains are endemic
in Audrdia; the prototype of these strains was identified in 1966 and desgnated ‘V4'. The
virulence of the V4 drain is 0 low that the strain has provided the basis for a successful ND
vaccine.

1.4 Diagnostic criteria
[For terms not defined in the text see Glossary]
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1.4.1 Clinical signs

The dinicd sgns of ND virus infection are very variable, influenced greatly by the virulence and
tissue tropism of the virus, the species, age, immune status and condition of the bird, as well as
externd factors such as environmental and socia stress, the route of exposure and the magnitude
and duration of the infecting dose. Nevertheess, clinical Newcastle disease has been broadly
classfied into four syndromes asfollows:

viscerotropic velogenic (VVND) — high mortdity, haemorrhagic enteritis is the predominant
leson;

neur otropic velogenic — high mortdity, respiratory and nervous signs predominate;
mesogenic —low mortdity, respiratory signs predominate;

lentogenic — produces mild predominantly respiratory disease or subclinical infection.

The viruses responsble for these forms of the disease have been smilarly grouped in pathotypes but
these groups are not clear cut and considerable variation in clinicd sgns occurs within pathogroups,
especialy when the condition is complicated by other pathogens or environmenta factors.

An outbreak in chickens may be 0 severe that dmogt dl of an affected flock die within 72 hours
without noticeable sgns, often causing a suspicion of poisoning. In adult layers a marked drop in
production may be the firs sgn, followed in 2448 hours by mortality, which can reach 100%.
Clinicd sgns noted may be:

a sudden drop in egg production often accompanied by production of abnorma eggs
(misshagpen, shells soft or missng/loss of norma pigment);

loss of appetite, fever, weakness,

swelling and cyanoss (blueness caused by lack of oxygen) of the comb and wattles;

watery, bile stained, distinctive bright green or bloody diarrhoes;

respiratory sgns may include increased respiratory rate, respiratory distress, coughing and a
high pitched sneeze (‘snick’);

nervous signs can include loss of baance, circling, backward progresson and convulsive
somersaulting, rhythmic spasms, stiff neck, head tremors, and wing and leg parayss. For
further details see Geering et a 1995.

1.4.2 Pathology

Gross lesions
Y oung chickens, or those dying from the peracute form of the disease (causing very rapid death),
may not have any lesions.

Lesons in the gastrointestind tract progressively become oedematous, haemorrhagic, necrotic and
findly ulcerative. In the viscerotropic form, oedema of the interdtitia tissues of the neck, especidly
near the thorax, may be marked. Haemorrhages occur in the trachea, corresponding to the rings of
the cartilages, and in the proventriculus, gizzard, Peyer's paiches, caeca tonsls and other
agoregations of lymphoid tissue in the intestind wal. Smdl flat, red or purple (petechid)
haemorrhages may be seen on the breast muscle, heart muscle, peritoneal adipose tissue and serous
linings. In the neurotropic form there is usualy a savere haemorrhagic inflammation of the traches,
but it is rare to see free blood in the lumen. Haemorrhagic lesons sometimes occur in the
proventriculus, but rardly in the rest of the dimentary tract. Gross lesons may not be present in
birds that show only nervous sSgns.
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Microscopic lesions (histopathology)

Higologicdly, brain lesons are of vadue in diagnoss. There is neurond degeneration, glioss,

perivascular lymphocytic infiltration and, very characterigticaly, hyperplasa of vascular endothelium.
Necross of the endothelid lining of blood vessals, thrombosis, oedema and haemorrhages may be
seenin dl organs. There may dso be pronounced oedema and cdllular infiltration of the submucosa
of the nasdl tract and trachea, and of the lungs and air sacs (Geering et a 1995).

Pathogenicity

The extreme variation in virulence between strains of ND virus, and the widespread, but variable,
occurrence of the V4 drain in Audtrdia means that the isolation of ND virus from a bird showing
clinica sgnsof ND in this country does not confirm adiagnoss. However, experience in the United
States has shown that inapparent or atypica infections may occur during the firs 2-5 weeksin
chicks from immune hens. An edimate of the virulence of the isolate is therefore required to
differentiate between endemic non-pathogenic and exotic pathogenic drains. Thisis usudly based
on one or more of the following tests.

1. Mean deathtimein eggs (MDT)

The test is conducted on 10 nine-day-old chicken embryos inoculated with serid dilutions of virus.
MDT is the mean time in hours for the minima lethd dose (MLD) to kill embryos. The result is
reported in ‘hours to kill' and the following is a generaly accepted interpretation (OIE Manud
1992).

Veogenic: < 60 hours
Mesogenic: 60-90 hours
Lentogenic: > 90 hours

Thetest is convenient but has been criticised for lack of reproducibility.
2. Intracerebral pathogenicity index in day-old chicks (ICPI)

This test is conducted on day-old specific pathogen free (SPF) chickens over eight days and is
reported asa ‘score from 0to 2. Birds are observed daily and scored O if normd, 1 if sick and 2 if
dead. Index vaues for ND viruses vary from O, (ie no dinica sgns seen in any bird during the &
day period [lentogenic]) to 2 (ie al birds dead within 24 hours [velogenic]).

3. Intravenous pathogenicity index (IVPI)

This test is conducted on six-week-old SPF chickens over a 10-day period. The result is reported
as a ‘scor€ between 0 and 3. Birds are observed dally and scored O if normd, 1 if sick, 2 if
paraysed and 3 if dead. Lentogenic and some mesogenic strains have IVPI vaues of 0 whereas
velogenic drains gpproach 3 (ie dl birds dead within 24 hours).

These three conventiond procedures have been widely and successfully used for a number of years.
However they dl suffer from imprecison, variability and poor reproducibility. Modern nucleotide
sequencing and monoclona artibody tests will form the badis of future improved pathotyping but
such new techniques are il a the developmenta stage and conventiond tests will continue to be
used for sometime,

1.4.3 Laboratory tests

Animd specimens should initidly be sent to the State or Territory diagnostic laboratory from where
they will be forwarded to the Audtrdian Anima Hedth Laboratory (AAHL), Gedong for exatic
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disease testing after obtaining the necessary clearance from the chief veterinary officer (CVO) of the
State or Territory of the disease outbreak and informing the CVO of Victoria (for transport of the
pecimens to Geelong).

Specimens required

Samples should be taken both from live, dclinicdly affected birds and from recently dead birds.
Serum, cloacal and tracheal swabs and/or fresh faeces should be taken from live birds. From dead
birds, dimentary tissues (proventriculus, intestine, caeca tonsl) and respiratory tissues (trachea,
lung) should be collected. For further details see Geering et a 1995.

Transport of specimens

Fresh tissues or swab specimens in trangport medium should be chilled and forwarded with frozen
gd packs (Geering and Forman 1995). For further information see the Laboratory
Preparedness Manual, Section 6 and Appendix 3.

Laboratory diagnosis
Diagnosis is dependent on the isolation and characterisation of virus. Tedts currently available at
AAHL, aeshownin Table 1.

A wide vaiety of serologicd tests for ND virus ae avaladle induding enzyme-linked
immunosorbent assays (ELISA) and haemagglutination inhibition (HI) tests. The HI testis currently
the most widely used and produces very few fase positive reactions with fowl sera

Although positive serology indicates that infection with ND virus has occurred, it does not provide a
rlidble guide to the pathotype of the infecting viruges). Many poultry flocks in Audrdia
seroconvert to ND virus due to infection with lentogenic viruses. Titres following naturd infection
with lentogenic strains, generdly range from 2* to 2°. Higher titresin alarge number of birds should
be viewed with suspicion.

Table 1 Diagnostic tests currently available at AAHL for Newcastle disease
Test Specimen required Test detects Time taken to
obtain result
Virus isolation and identification tissues virus 2-4 days
Immunohistochemistry for fresh and formalin viral antigen 1-3 days
antigen detection fixed tissues
Haemagglutination inhibition serum antibody 6 hours
ELISA serum antibody 8 hours
Polymerase chain reaction tissues viral RNA 2 days
technique virus isolate virulence markers 3 days
Pathogenicity testing —in vitro  virus isolated from proteins related to 7 days

eggs

virulence

Version 2.1



AUSVETPLAN Newcastle disease

Pathogenicity testing in birds

a) mean death time in eggs virus isolated in virulence a) 5 days
eggs
b) intracerebral pathogenicity  virus isolated in virulence b) 7 days
eggs
¢) chorioallantoic membrane CAM material from
test (CAM) eggs in which virus  virulence c) 2 days
has grown

Source: Information provided by AAHL, 1995 [refer to AAHL for most up-to-date information].

1.4.4 Differential diagnosis

ND and avian influenza (Al) of chickens and turkeys are frequently indistinguishable, on dinica and
postmortem examination, from each other and from infectious laryngotracheitis, infectious bronchitis,
acute pagteurdlods, sdmondloss, other paramyxovirus infections, botulism and vitamin E
deficiency. Mass mortality has been reported in cage and aviary birds caused by papova virus, and
in peach faced love birds caused by vira hepatitis. Poisoning may aso cause mass mortdity.

ND or Al should be suspected whenever sudden degths follow severe depression, loss of appetite,
nervous signs and a dradtic drop in egg production with production of abnorma eggs. The
likelihood of ND or Al is increased by the presence of facid subcutaneous oedema, swollen and
cyanotic combs and wattles, and tiny, flat red or purple petechiad haemorrhages on the internd
membrane surfaces,

1.5 Resistance and immunity

1.5.1 Innate and passive immunity

There is a variation in response by different strains of chickens to ND infection. 'Younger birds
develop clinicad sgns more quickly and are more severdly affected, adthough chickens from immune
hens may be protected by antibodies derived from the yolk.

1.5.2 Active immunity
Itislikely thet the birds full range of immune mechanisms are involved in the immune response.

Cdl mediated immunity can be demondrated 2 days after infection. All ND virus strains cause an
antibody response in chickens and other avian species. However, titres in cage and aviary birds
following naturd infection with lentogenic strains are not known. Serum antibodies can be detected
in chickens 6-10 days after infection. Titres peak after 3-4 weeks and decline to undetectable
levelsin 8-12 months. Neutralising antibody protects chickens, chicken embryos, and cell cultures
frominfection. Resstant birds have high levels of circulating antibodies. Low levels of antibody may
not prevent infection but can protect chickens from severe disease and mortdity. It has been
demondtrated that vaccinated birds without detectable antibody may survive chalenge with virulent
virus. This may be due to low levels of humord antibody, interference between vaccine and
chdlenge virus competing for cdl attachment sites, cell-mediated immunity, and/or locd immunity.

Resigtance to ND virus infection may be provoked by prior ingpparent infection with avirulent virus
such as the V4 drain.  Some Audrdian flocks are partidly immune because of exposure to nort
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virulent gtrains of the virus. It is possible thet infection could be subclinical, smoulder and become
widdy disseminated before being diagnosed.

1.5.3 Vaccination

Vaccine-induced immunity is shortlived, generdly lasing 8-10 weeks. To maintain adequate
protection, repeated vaccinations are needed. Parenta immunity aso interferes with vaccine
effectiveness. Vaccination programs are therefore often delayed until chickens are 1-2 weeks old.

Both attenuated (‘live') and inactivated vaccines have been developed overseas and work has been
done locdly with the V4 drain. Table 2 isaligt of the attenuated virus vaccines in use around the
world.

Table 2 Newcastle disease virus vaccine strains

Virulence Vaccine type

Lentogenic V4 strain
Ulster 2C

Low pathogenicity Hitchner B1
Asplin F strain
La Sota

Mesogenic Roakin strain

Mukteswar strain
Komarov K strain

Oil-based, inactivated vaccines have been prepared and are usudly injected intramuscularly,
wheress attenuated vaccines are generaly administered by eyedrop, in drinking water, by aerosol or
intranasally. A pelleted form of vaccine usng the V4 drain is being developed for feeding to village
chickens in countries where these congtitute a significant proportion of poultry production.

Mesogenic strains would not be considered for use in Audiralia because the vaccine virusiis cgpable
of causing serious disease in fully susceptible poultry. Vaccines based on lentogenic srains of virus
such as B1, La Sota, F and V4, which have proven efficacy againgt VVND, have been successful in
many parts of the world.

Efficacy of live virus vaccines depends on the ability of the vaccine virus to multiply in chickens. Its
ability to spread from bird to bird is aso important.

Qil-based inactivated vaccines have been used where ND is endemic to revaccinate laying and
breeding birds previoudy vaccinated with a live vaccine.  The double vaccination is claimed to
produce a stronger and more durable immune response. Revaccinaion close to the point of lay,
usng an ail-based, inactivated vaccine is said to protect the bird for the whole of the laying period.
Smultaneous use of ‘living’ B1 ord spray and subcutaneous oil-based inactivated vaccine, has
protected chickens vaccinated as day-old chicks, for 11 weeks.

Field vaccination trids have shown that live V4 vaccine may be effectively administered en masse to
Augtrdian chickens housed under commercia conditions on litter. Aerosol vaccination provided
protection against challenge with aVVND virus (Bl et d 1991). However, there are no published
reports of sudies that determine the rate of excretion of virulent virus by birds chalenged after
vaccination with V4 virus. It is known that birds vaccinated with other strains excrete virulent virus
after chdlenge.
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1.6 Epidemiology

1.6.1 Incubation period

The incubation period is generdly shorter for younger birds. It is usudly 2-6 days in domestic
fowls, but can be up to 15 days.

The OIE Code gives a maximum incubation period, for regulatory purposes, of 21 days (see
Appendix 3).

During the incubation period, the virus replicates a the Ste of introduction. Virusis then discharged
into the bloodstream where it replicates again in the viscera organs.  Ancother release into the

bloodstream, about two days after infection, coincides with the excretion of virus via the respiratory
tract and in the faeces. Clinica signs occur 24 hours later.

However, when massive airborne exposure occurs, it may result in virus replication in the respiratory
system lining and immediate excretion viathe respiratory tract.

1.6.2 Persistence of virus

General properties/environment
Compared with most paramyxoviruses, Newcastle disease virus is rdatively heat sable, a
feature of grest importance in relaion to its epidemiology and control (Fenner et d 1987):

— it remansinfectiousin bone marrow and muscles of daughtered chickensfor at least 6
months at —20°C and for up to 4 months at refrigerator temperatures,

— infectious virus may survive for months at room temperature in eggs laid by infected hens,
and for over ayear a 4°C; and

—  dmilar survivd times have been observed for virus on festhers, and virus may remain
infectious for long periodsin contaminated premises.

Direct sunlight will inactivate the virus in 30 minutes (Buxton and Fraser 1977). The virus

appears to be more susceptible to the action of akali than to acid.

The presence of lipid in the ND virus envelope is associated with a high degree of susceptibility
to dl disnfectants containing detergents (see Section 2.2.8).

The persistence of exotic ND virus in waterways is not known but the disease does not appear to
spread as readily through contaminated water as does avian influenza. However, the potentid exists
for spread of virusin contaminated water.

Wild birds

Waterfowl:
can excrete virus for up to 6 weeks adthough tey are generdly refractory to clinica disease
(McFerran and McCracken, in press).

Psittacines:
have been shown to excrete virus for up to a year and have been responsible for ND
panzootics in various parts of the world. The potentia of ND to be spread by wild psittacines
to susceptible poultry should not be underestimated (Erickson et d 1977).

Pigeons:
excrete virusin the faeces during the acute phase of the disease after infection with VVVND virus
but not during convalescence;
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virus perssts for 4 weeksin the trachea and lungs and up to 5 weeksin the brain;
the birds do not become inapparent carriers and excrete virus for only ardatively short time;

pigeons experimentally infected with a lentogenic virus cgpable of producing mild respiratory
signs and conjunctivitis 6 days later, excreted virus for 3-7 days (Videvogd and Duchatel
1986).

Pheasants, partridges, turkeys and quail:
have al been involved in ND outbresks, some of which resulted in spread of disease to
domestic poultry (McFerran and McCracken, in press).

Ratites
in the outbresks of Newcastle disease in Isragl and South Africa disease spread was limited to
isolated groups of ostriches.

Numerous native Audtralian avian species have been shown to be susceptible to ND (Bain 1993;
Gilchrist 1993), however they are probably not important in dissemination.

Live poultry

Virusis present in mogt tissue secretions and excretions of acutely infected birds beginning 24 hours
before clinica signs appear and continuing tirough the stage of dinica disease. It is generdly
reported that virus can be recovered from poultry for at least 7 days after infection. Virus recovery
from eggs of birds vaccinated 35 days previoudy has been reported (Tanwane 1971).

Carcases

Viable virus remains in the carcase until decompostion is well advanced. It is stable in non
putrefying tissue and organ samples or faeces if not exposed to high temperatures and has been
isolated from bone marrow held for severa days at 30°C (Omojola and Hanson 1986).

Birds daughtered for meat during an outbreak can be a sgnificant source of virus. Most body
organs contain virus at some time during infection. Infectious virus has been recovered from mesat
after 250 days at —14°C to —20°C and from skin and bone marrow after 250 days at —4°C (Asplin
1949). In oversess outbresks frozen mesat products have been a sgnificant means of spread
especialy when uncooked poultry scraps have been fed to poultry. Virusin fresh and frozen poultry
mest is of concern in outbreaks. Packaging and the drip that develops during storage are dso
important, as both can be contaminated with virus from infected carcases (Lancaster and Alexander
1975).

Meat products

Virus can perdst in poultry mesat products. There s evidence that feeding of uncooked poultry offa
and scraps to susceptible birds helped to goread the disease in the Melbourne outbreaks of 1930
and 1932. Agreed minimum core temperaturesto kill Al and ND viruses are;

70°C for aminimum of 30 minutes
75°C for aminimum of 5 minutes
80°C for aminimum of 1 minute

For further information see Appendixes 5 and 6.

Precooked products for the retail market such as roasted and smoked poultry and poultry rolls,
secondary products such as poultry stock cubes, soup mixes, canned and dried pet foods are all
sad by industry sources to satisfy the minimum core temperature requirements (see Appendixes 5
and 6 for the guidelines on cooking poultry meets for the prevention of spread from clinicaly normd
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viraemic birds). However, flash fried products such as further processed poultry nuggets prepared
for the restaurant and fast food markets do not meet these requirements.

Insufficient data is available on the temperatures and times required to kill al strains of exotic ND
virus (Arzey 1989).

Table eggs and egg products

Although severdly affected birds will cease to lay, eggs laid in the early phase of the outbreak could
carry ND virus on the surface. The virus can penetrate cracked or intact shells or more sgnificantly
contaminate the egg fillers. The surviva time on the eggs and fillers is sufficient to dlow wide
dissamination. Sanitising the eggs and fillers with a sanitiser containing 50-200 ppm of available
chlorine, or other registered sanitisars, will diminate the virus from clean surfaces.

Egg pulp products are another source of the virus. Current pasteurisation procedures gpproved by
the National Food Authority are:

whole egg: 2.5 minutes at 64.5°C

egg yolk: 3.5 minutes & 60°C

egg white: 9 minutes a 55.5°C While 4.5 minutes a 64°C is assumed to kill ND virus grains,
2.5 minutes at 64° C will not iminate the risk of virus survival.

Fertile eggs
ND virus has been isolated from eggs laid by infected breeding hens (Williams and Dillard 1968).
Fumigation of eggs and grict hatchery hygiene should be ensured during an outbresk.

Poultry by-products

Rendered medls, produced from frames (boned-out skeletons), viscera, blood, feathers, feet, heads,
necks, off-cuts, birds dead in trucks and discarded live birds, are added to poultry feed as poultry
offa med and talow. They may aso be added to pet foods.

Poultry offa med and pet foods are usually cooked at above 100°C for severa minutes to more
than one hour, which is sufficient to kill ND virus. However, if the procedure is not carried out
properly or cooked product is subsequently contaminated by unprocessed product, ND virus could
persst for several weeks. Strict supervison of trucks that collect waste products should be
ingtituted to ensure that they are not used for transporting rendered products without prior cleaning
and disnfection. The potential for aerosol spread from improperly trested waste product should not
be discounted.

Waste products

Waste can be any of the unwanted by-products of processing. All products that go into the
production of rendered meals may aso be discarded as waste. In addition, there will be wastes
from hatcheries, laboratories (autoclaved cultures and specimens, dead birds), farms, egg marketing
edtablishments (unsaleable eggs, egg shells after pulping, soiled egg fillers) as wdl as chicken manure
and litter.

In the poultry house, ND virus has been shown to survive on feathers for 255 days and in the litter
for 20 days. Most of the waste would be collected by industria waste companies or burned/buried
on the gte. ND virus has the potentia to persst in these products and could be disseminated by
vehidesthat transport them.
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ND virus can remain very stable in poultry faeces, which will readily contaminate people and
fomites. Spread of the disease has been associated with the use of chicken manure as fertiliser
(Kely 1973).

Fomites

Survivd times of various ND virus strainsin soil, litter, on hessan bags and feathers, demongtrate the
ability of the virus to withstand environmental conditions.  Survivd times are dependant on
environmenta temperatures and relative humidity.

1.6.3 Modes of transmission

Dissemination of exatic ND virus between flocks has been attributed to the movement of clinicaly
norma but virus shedding birds (including vaccinated birds), infected poultry products and by-
products, people wearing virus contaminated clothing/footwear, equipment, litter, manure, and feed
containing uncooked poultry offal medl.

Live birds
Within a flock, the main method of transmission is by inhdation of virus-laden expired air or by
ingestion of drinking water or feed contaminated with nasal secretions or faeces containing
virus. Coughing is not required to produce the infective aerosols that are distributed by normal
ar turbulence in poultry sheds.

Transmissons of ND virus by wild birds can occur from endemic foci among wild birds to
poultry or mechanicaly from an infected poultry premises to susceptible poultry.

Wild waterfowl are believed to be refractory to ND but can become carriers and shed virus for
alongtime,

Transmission of ND virus from aguatic birds to non-aquatic birds has not been investigated.

Pigeons can spread ND virus by contaminating poultry feed. There are close interactions
between ferd pigeons, racing pigeons and urban and rurd environments. Cage and aviary birds
could become infected by contact with infected pigeons.

Inapparent carriers

- Viruscan remain latent in the trachea and has been recovered by organ culture from the trachea
of one bird 120 days &fter infection (Heuschele and Easterday 1970). Latent ND virus in
vaccinated or non-vaccinated birds may be shed by:
—  birdsthat shed virus spontaneoudy and intermittently;
—  hirds subjected to stresses, such as trangport, intercurrent disease; and
— carier birds whose carcases are fed to other animals in which digestive enzymes release

virus from antigen-antibody complexes.

Ducks and geese can be reservoirs of virus and ND outbreaks have occurred where a virulent
virus, which did not cause dinicd sgns in infected geese and ducks, was tranamitted to
domestic poultry (Beard and Hanson 1984).

Poals of highly virulent ND virus are thought to occur in psittacines and passerines oversess.

ND virus has been recovered from over 25% of introduced birds quarantined in the United
States. Some of these species can become carriers and some parrots have excreted virus for
more than ayear. Audrdian species may need to be consdered as potentid risks during an
outbreak here (Bain 1993; Gilchrist 1993).
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Canaries have been reported not to become carriers (Senne 1983).

Poultry products and by-products
- ND virus can be tranamitted by insufficently-treated poultry meat products, table eggs and egg
pulp products (see Section 1.6.2).

While pelleting of feed a 80-90°C for 30 secondsis not expected to completely inactivate ND
virus, pelleted feed has not been incriminated in outbreaks.

Fertile eggs (vertical transmission)

- ND virus has been isolated from eggs laid by infected hens, but embryos infected with exotic
pathogenic ND die before hatching; ND virus may, however, survive the egg incubation
process and be present on the shell exterior.

Fumigation of eggs together with drict hatchery hygiene has been suggested as a means of
salvaging genetic stock from uninfected eggs in an infected flock but, if this is contemplated,
rict protocols will be needed dong with quarantine and intensve monitoring of flocks hatched
from these eggs.

Fomites
ND virus can be spread by contaminated clothing/footwear and equipment such as crates and

egg fillers

Rapid trangport methods employed in the modern industry are cgpable of moving contaminated
materials over long distances, often interstate, in afew hours.

Windborne
In an outbresk in Irdland in 1973, farms were thought to have been infected by windborne
spread up to 48 km from theinitia case (McFerran 1988).

Windborne spread has been reported up to 64 m but may be influenced by the volume of virus
generated (Alexander, 1988).

In Augtrdia, windborne spread between nearby farms may be important during cold, humid,
overcast weather.

Vectors
Any animas, including flying insects thet travel between infected and susceptible birds represent
potentiad for spread by mechanicd means. Hies have been reported to be capable of
disseminating ND virus in outbresks in the United States for up to 10 days.

1.6.4 Factors influencing transmission

In some Audrdian flocks, partia immunity is provoked by naturd exposure to non-pathogenic (V4
type) strains of ND virus (Spradbrow 1980). In such flocks, exotic ND could remain undetected
while the virus is being excreted by infected symptomless birds. This raises the possibility of exotic
ND virus spreading undetected in Audtraia for a period before causing a sudden, explosive and
widespread epidemic. Widespread, indiscriminate vaccination could also cause this problem.

Some dtrains of ND spread more readily than others. V4 has been shown to spread readily in
Audrdia Ability to spread rapidly within a shed is desrable for a useful vaccine drain but an
outbreak caused by a rapidly spreading velogenic strain would pose considerable disease control
problems.
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Free-flying birds can contribute to the dissemination of virus from an infected farm, and while many
farms adequately exclude such vectors, some dill do not.  Free-range farms could potentialy
become infected following contact with infected wild birds.

Viahility of ND virus in the amosphere is enhanced by low temperatures, high humidity and short
day length, athough V4 type strains occur widdly in mest chicken flocks in southeast Queendand,
an area which rarely has this type of weather. The virus may not survive well in the hot and dry
climate of southern States in summer.

Some of the mgor poultry keeping areas in Audraia are closdy settled and contain huge numbers
of birds (3 million on one Ste near Sydney). Aress of high population density make rapid arborne
transmission of the virus to enormous numbers of birds possble. To overcome this danger, some
important breeding flocks have been duplicated and moved to locations remote from other flocks.

1.7 Manner and risk of introduction

There are a number of potentid avenues of entry. Smuggling of avian maerid is conddered the
most probable means of introduction, particularly pigeons and parrots that have shown the potentia
to be nonclinicd carriers.

A second course is for the disease to spread from Indonesia into Papua New Guinea and so on to
Audrdia A third potentid source is through migratory wild birds. There is dso the potentid for
contaminated refuse from internationd trangport, but this is consdered to be a low-risk source as
swill feeding to commercid poultry is practicaly non-existent (Geering 1990).
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2  PRINCIPLES OF CONTROL AND ERADICATION

2.1 Introduction

Newcastle disease virus causes a wide range of clinica conditions in domestic poultry, cage and
aviary birds and wild birds. Many of the clinicd syndromes mimic those seen in other conditions
and in paticular may be indistinguishable from avian influenza. ND virus is sable under a wide
range of environmenta conditions alowing it to be soread very easily from flock to flock directly and
via fomites or by more complex pathways such as faecal contamination of processed poultry feed.
The bads of eradication of ND in Austrdiawill be the rapid impaosition of effective quarantine on al
birds on which any degree of suspicion may fal, the dimination of the pathogen whereit is known to
have been present and prevention of movement of known and suspected contaminated materias.
Key factors in achieving these objectives will be rapid reporting and diagnosis together with swift
impogtion of effective movement contrals.

2.2 Methods to prevent spread and eliminate pathogens

The present policy for ND is to eradicate the disease as soon asiit is confirmed. The fundamenta
method by which this may be achieved s the immediate isolation of infected birds followed as
rgpidly as possible by daughter and sanitary disposd of carcases. It will dso involve control or
destruction of other animas or birds that could transmit the disease as well as thorough cleaning and
decontamination of the infected Sites.

2.2.1 Quarantine and movement controls

Overseas experience has shown that Newcastle disease can spread very rapidly and can be carried
over long distances by transport of contaminated materias such as bird cages, pdlets, egg filler flats,
manure and feed. As ND is very readily tranamitted via fomites, dtrict control of movement of

anything that may have become contaminated with virus and immediaie impodtion of tightly
controlled quarantine on al places suspected of being infected, is essentid to a successful
eradication program. Quarantine should be imposed on dl farms on which infection is either known
or suspected and should be gtrictly policed to ensure that no-one, including the owners, ther friends
and gaff, leaves without changing clothes and footwear. Service vehicles on the premises at the time
quarantine is imposed must be disnfected as they leave the premises.  Although the evidence is
largely arcumdantia, free flying birds are believed to have been vectors in outbreaks overseas and
remova of potentidly-infected backyard flocks of poultry and birds such as pigeons reduces this
possibility.

Infected premises, dangerous contact premises and suspect premises

Quarantine of an infected premises prevents spread of the disease from the property by prohibiting
movement of birds, products and materids to or from the property. It 5 important to apply

guarantine measures as early as possble to dow the rate of spread in an area. Detailed tracings of

the movement of birds, feedstuff, poultry products and wastes to and from infected premises (1Ps)
and dangerous contact premises (DCPs) is aforemodt priority at the very beginning of an outbresk
of ND. Astheincubation period of ND can be up to 15 days, trace-back procedures should apply
to al movements that took place during the previous 15 days. This period should be extended to 21
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days to cover the posshility that the first cases were not recognised, and to be consstent with the
OIE code. Quarantine measures should be applied immediately wherever there is any doubt of
potentid infection. Such action may result in protests bu must be taken pending a full
investigation/understanding of the epidemiologica stuation. It may well take severd weeks before
there can be any confidence that other properties in the area are not incubating the disease and, in
this time, the drictest quarantine measures must be maintained. If possble, DCPs should be
daughtered out before the flocks excrete virulent virus.

If the restricted or control area contain an gppropriate place for poultry daughter, strong
consideration $ould be given to permitting meat chickens of suitable Sze from suspect premises
(SPs), where no sgn of infection has developed during the declared incubation period, to be
removed for supervised daughter for human consumption.  This represents a minimum risk of
infected birds being removed, arisk that is further reduced by the cooking processesinvolved in the
human food chain. If properly managed, this risk would be highly preferable to the virus ‘factory’
that would result from the development of clinical disease.

Effective quarantine of a premises will require security to be maintained around the clock to ensure
that only authorised personnel, in protective clothing, are alowed to enter. It will be necessary to
limit and supervise the movements of residents onto and off the property and to ensure that dl pets
are confined.

Restricted areas and control areas

The declaration of a redtricted area (RA), which should include the I1Ps and as many of the DCPs
and SPs as possible, assgs the prevention of spread by restricting movements on and off premises
that have had direct or indirect contact with infection. However, movement controls in the RA
should not hinder the movements of the generd public.

The RA can have an irregular perimeter provided the boundary is initidly an appropriate distance
from the nearest IP, DCP or SP. This distance will vary with the sze and nature of the potentia
source of virus and will generdly be in the order of 1-5 km. The boundary will be fixed to take
account of the distribution of susceptible birds, as well as traffic patterns to markets, service areas
and abattoirs, and areas that condtitute barriers to movement.

The declaration of a control area (CA) helps to control the spread of the outbresk from within the
RA. The CA isabuffer zone between the RA and the rest of the industry. The boundary does not
have to be circular or pardld to that of the RA but should be generdly between 2—-10 km from the
boundary of the RA. Movement of possibly infected birds and contaminated things and materids
within the CA will be dlowed but movement out of the CA will be prohibited without chief
veterinary officer (CVO), or delegate, gpproval. Norma commerce should be alowed to continue
as much as possible.

It may aso be necessary to ban pigeon racing in the eastern States or in WA for the duration of the
outbreak.

Further details on movement controls are given in Appendix 2.

Zoning

Understandable pressure to impose interstate (and possibly even intrastate) movement controls on
poultry products may be expected. It is desirable to minimise such controls because they cause a
large part of the economic loss suffered by the uninfected industry during an exotic disease outbresk.
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It is very probable that interstate commerce involving poultry products from outside the RA, could
be carried on with no real danger of disease transmission.

When the first outbreaks of the other OIE List A disease of poultry, avian influenza (Al), occurred
in Audrdia (1976, 1985), the initial response was for States to close their borders until the extent of
the disease was known. The later outbresks of Al (1992, 1994) saw less reaction in this way,
probably due to the experience gained from the earlier outbresks that indicated the dmaost non
existent spread from the infected properties.

Congderaion should be given, however, to the posshbility of an outbresk that is not as easily
controlled or where the incident may be occurring in an areathat crosses a State border. This could
more rationaly be handled by declaring a zone rather than the State border as the operationd
boundary. Such an arrangement would need to be endorsed by the Consultative Committee on
Exotic Anima Diseases (CCEAD) and be consigtent with the OIE Code (see Appendix 3).

2.2.2 Tracing

The information obtained from tracing will help to decide the extent of the RA and CA and identify
any additiona DCPs and SPs. Information required should be requested on Anima Emergency
Information System (ANEMIS) forms.

The critical date is determined as the earliest time the virus could have entered the place and
should be cons stent with the maximum incubation period, designated by OIE, of 21 days.

Movements to and from IPs and DCPs for at least 21 days before the first observation of
unusua morbidity or mortality should be traced as aforemost priority.

Movements should be traced of birds, eggs, poultry products, feed, litter, waste, equipment,
and people.
People involved with feed delivery, plus vaccinating crews, catching crews, tradespeople,

company service people and veterinarians should be interviewed and lists compiled of al
possible contacts for three days after visiting any premises under suspicion.

The origina source of introduction of the virus should be traced (see Section 1.7) as it could
remain athrest.

2.2.3 Surveillance

Active surveillance should be initiated as soon as ND is confirmed. In the initid Stages, & lesdt,
samples should be taken of dl species of birds that die in the RA and checked for ND lesions;
pecimens should be submitted to approved laboratories for virus isolation. Field surveillance
should seek to detect changes in flock hedlth. Examinations can be done at least twice weekly by:

producers carrying out their own surveillance and reporting by telephone;
local disease control centre officers carrying out regular telephone surveillance of independent
premises.
All reports of a decline in hedth datus should be investigated. Recommended surveillance
procedures are described in Appendix 4.

Although surveillance will begin immediately around the infected flock, it will have to be extended
very quickly to al other stes where there has been movement of birds, products and contaminated
materids might have taken place from the infected premises. It istherefore essentid to trace to their
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find degtination al such movements that took place over a period up to 21 days before the
observation of suspicious dinicd findings. Information obtained from active surveillance will hep to
decide the extent of the RA and CA and identify the DCPs and SPs.

Surveillance of wild birds to determine their potentid involvement in the dissemination of the disease
may be necessary(see the Wild Animal Control Manual, in press).

2.2.4 Treatment of infected birds
Treatment of birds with Newcastle disease is ineffective and would not be appropriate.

2.2.5 Destruction of birds

Efficient, humane procedures must be employed to kill birds, without moving them from the ste.
Individua birds such as pet birds or those in aviaries are rdatively easily destroyed by didocation of
the neck. Severd gases have been used to kill large numbers of birds. These are: cyanide, methyl
bromide, carbon dioxide, exhaust gas and nitrogen. Of these, carbon dioxide and nitrogen would be
the preferred gases to use for large populations of birds (partly because of ther relaive lack of
toxicity for humans). Whether to gas caged commercid birds in their cages depends on the nature
of the buildings, the size and number of birds per cage and the time span before they are removed.
It can be extremdy difficult to remove dead birds from cages once rigor mortis is established. It
may be better to remove such birds from their cages dive and gas them in an enclosed trailer or
container before buria or incineration. Dispersal of virus by aerosol should be prevented by closing
up sheds during depopulation. Access of wild birds to commercid poultry sheds and flocks should
aso be taken into account when deciding on the order in which to start depopulation operations.
For further details see the Destruction of Animals Manual, Section 4.7.

2.2.6 Treatment of poultry products and by-products

Refer to Appendix 2 for allowable movements and Appendixes 5 and 6 for information on cooked
products.

2.2.7 Disposal

One of the mgor objectives of the eradication program is prompt and effective digposal of infective
materid in which virus could perss, eg fresh and frozen carcases, dead birds, eggs, litter, manure,
wadte products, fittings and building materids that cannot be effectively decontaminated. Available
methods include burid, incineration, burning and rendering. The remova of very large numbers of
birds in a short time presents environmental and logigtic problems. An average shed of mesat
chickens close to market weight represents about 40 tonnes of organic materia of which 75% is
water. The digposa of litter can aso pose pecid problems as infective virus on the surface of dry
litter may cause aerosol spread when being removed for digposal. It will be necessary to moisten
the surface of the litter with a disnfectant and possibly hegp it in mounds, under plagtic, before
removal (seethe Decontamination Manual).

Burid is the best and perhaps the cheapest option if it can be achieved at the infected gSte itself.
Minimising the distance of transportation of infected materid is desrable. However, burid at the site
may not be possble because of a lack of a suitable burid Ste as outlined in the Disposal
Procedures Manual, Section 3.1 and arrangements may have to be made a a place remote
from the infected sSte. A burid place outsde an infected premises may be dedrable in Stuations
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where a number of infected foci would have to be depopulated and decontaminated in a given area
and where acommon burid ste would be more efficient.

Incineration is an effective means of safe disposa of infected materid. However, incinerators are
generdly too smal to be of practica use and generdly are some distance from animd facilities.
Burning has been used where no burid dtes are avalable. Because of the high water content of the
carcase, burning is an expensive method of disposd. 1t may aso be environmentaly unacceptable.

Rendering is a good means of disposdl if the plant has the capacity needed and if it is possble to
safely and effectively decontaminate the rendering plant afterwards. Private rendering plants may
not be willing to handle infected birds and eggs. Infected material would need to be transported
from infected Stesto the plant.

If infected material must be transported elsewhere for disposa, particular atention should be paid to
eliminating factors that will contribute to spread of the virus. For example, truck body trays must be
waterproof and al loads carefully covered with tarpaulins to ensure that materia cannot be blown
out (for detailed information see Disposal Procedures Manual, Section 2.2).

2.2.8 Decontamination

Decontamination entails cleaning and disnfection of the infected dte to remove dl infective materid.
The deaning of organic matter from sheds, equipment, vehicles, etc is the most important step
before the actud disnfection. The quantity of disnfectant to be used in an outbreak will usualy be
increased severd times over that used in routine disinfection procedures. Particular attention should
be paid to the decontamination of litter. As the ND virus can survive up to 20 days in faecd

materid, it is necessary to quickly disinfect the surface of the litter and adopt measures such as
compodting for thermd inactivation of the virus to take place. As most disinfectants are inactivated
by organic materid, contaminated litter may have to be buried or burned after surface disinfection.

Equipment and fixtures should be dismantled, hand—washed and disinfected rather than cleaned and
disnfected in situ by use of high pressure water or steam hoses. Fomites such as clothing, footwear,
crates, feed sacks and egg fillers should also be disinfected if possible, or destroyed.

Decontamination of sheds, yards, poultry products, rendering dants, their surroundings and burid
and burning grounds must be indtituted as soon as possible.

In generd, the dkalis (sodium carbonate, sodium hydroxide), the halogens (chlorine) and phenolic
compounds  (polyphenolic complex components and chlorinated phenol  compounds),
glutarddehydes and Virkon are good for the disnfection of poultry houses, wooden structures,
concrete surfaces, equipment and vehicles. Aerosol gpplication of glutaradehydes is especidly
auitable for dignfecting fans and smilar equipment. Formadehyde gas should be used for
decontaminating dectrica equipment and the find decontamination of hatcheries; if it can be used
safely. For the type, concentration, method and application of disinfectants and further information
on decontamination see the Decontamination Manual, Table 2.4, 3.11 and 4.

2.2.9 Vaccination

The fundamenta method by which eradication may be achieved is the immediate isolation of infected
birds followed as rapidly as possble by daughter and sanitary disposal of carcases. However,
under some circumstances it will be necessary to dso use vaccination. The epidemiologica
congderations that could apply over the vast range of possible outbreak scenarios mean that
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decisons on vaccine use woud need to be made after consderation of the circumstances prevailing
a thetime.

The dtrategic objectives of vaccination as part of an eradication campaign would be:

reduction of virus production in large populations of poultry in which daughter is delayed by
shortage of resources,

provison of a barrier of immune birds to assst in area containment (the ability of V4 and other
lentogenic strains to do this are untested); and

protection of particularly vauable or geneticaly important populations of birds (V4 vaccine has
been shown to protect Augtrdian strains of meat chickens againgt exotic ND in overseas tests).

If the outbresk begins in a very large poultry farm and is known to have extended rapidly to other
premises in an area of very dense poultry population, it may quickly become apparent that available
resources are insufficient to prevent further rgpid spread using only daughter and disposa methods.
In such a case, usng vaccine to reduce virus production in infected flocks or to provide a barrier of
immune birds by vaccinaing in aring around the restricted area would need to be considered.

If the am is to establish aring of vaccinated flocks, then the outer edge of the ring should be put in
place fird, in case the virus had dready spread further than expected. If the am is to protect
valuable flocks, then these should be vaccinated first. Vaccinating flocks from the perimeter to the
centre of a zone would alow vaccination teams to move from low risk to high risk flocks, thereby
reducing the chance of them inadvertently spreading the virulent virus (as happened in Cdiforniain
1972).

However, if an outbresk begins in an area of generdly low bird dengty, even though on avery large
farm, it would probably be practicable and more desirable to prevent spread and eradicate the
disease using only quarantine and daughter.

If vaccination is to become part of an eradication srategy, it will be subject to the following
conditions.

The decision to use vaccine will rest with the CVO of the affected State/Territory and the
Conaultative Committee on Exotic Anima Diseases (CCEAD) in consultation with indudtry;
vaccination should give priority to the biggest farms.

Decisons on which flocks to require vaccination, and when, will be made by the CVO of the
affected State.

While the cogt of maintaining a vaccine stockpile is borne by the Austrdian Poultry Industry
Association, its use will be determined and paid for under the Commonwedth/States cost-
sharing agreement.

The CVO, subject to conditions with regard to seed lot, substrate and vaccine batch testing,
will encourage Audtralian manufacturers to immediately redirect vaccine destined for oversees
markets to the local market or increase vaccine production.

Research has demonsirated that V4 vaccine is non-pathogenic and immunogenic giving protection to
half the chickens as early as 7 days after aerosol application. It was aso shown that V4 spreads
rapidly through a flock on litter by direct contact but does not persst on the Ste. Asvaccinated
birds will probably become infected and shed virulent virus while remaining clinically
healthy, they must be kept in quarantine and daughtered as soon as possible.
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If vaccination of geneticaly important ‘foundation stock’ is permitted, an agreed protocol for the
safe removd of eggs from the farm for hatching and subsequent growing will have been established
and the fate of the flock will depend upon whether or not it subsequently becomes infected. It is
possible for eggs from infected birds to become infected, but such eggs suffer early embryonic degth
and may be removed from the incubator on candling. It is dso possible to sanitise the surface of
eggs to reduce ND virus contamination. However, these techniques would need extreme care.

If a vaccinated infected flock is shedding virulent virus, under the eradication srategy the flock will
be destroyed and disposed of immediately. If the vaccinated flock remains uninfected and not
shedding ND virus, the protocol should specify the conditions under which eggs would be removed
for hatching.

Bascdly, the protocol will stipulate the quarantine measures that would be imposed on the farm,
hatchery and brooder/growing house; the procedures for the collection and sanitisng of the eggs;
and the procedures to be adopted at the hatchery and at the brooder/growing house for the
detection of virus or disease (seethe Poultry Enterprise Manual, Section 4.2).

In order to gain the greatest benefit from vaccine protection of genetically important stock, it would
be desirable to apply the vaccine as soon as possible after the beginning of an outbresk. This
requires that al flocks to be so protected have been identified by the industry and placed on an
agreed ligt.

2.2.10 Wild bird and pest control

Wild birds that vigt poultry sheds may harbour and shed ND virus. They may introduce exotic ND
virusto an area and have been implicated astheinitial cause of ND outbresks. However, wild birds
appear to play little part in the spread of disease between flocks during an epidemic.

It is desirable to bird-proof the quarantined poultry houses and contaminated sites while eradication
procedures are being indtituted. The control and destruction of rats and mice is dso important.

Other birds

After notification of a suspected outbreak, it may be necessary to ban pigeon racing activities, bird
shows, loca sdes and markets in the RA and CA because racing pigeons have been a serious
source of virusin other countries.

Particular attention must be paid to workers on infected premises who keep backyard poultry at
home. It isadvisable to destroy such birds as soon as possible even though they may be ornamental
or pets. Pet birds linked to DCPs and SPs should be quarantined and kept under survelllance.

(For further information, see Wild Animal Control Manual).

2.2.11Vector control

Flying insects can spread the disease mechanicaly (see Section 1.6.3). If practical, steps should be
undertaken to reduce flying insect numbers and minimise the chance of flies entering bird sheds.
2.2.12 Sentinel and rest