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Newcastle Disease
Patti J. Miller and Guus Koch

Summary

Agent. Infection, and Disease. Virulent strains of avian
1(APMV-1).fx

and species avian orthoavulavirus 1, infect at leasx 236

species of wild birdsand. ysp leading

APMV-1 was occasionally used when discussing loNDV,
and NDV was used when referring m the virulent forms of
NDV (15). to avoid with
the recent renaming of the species, in this chapter vNDV
will be used to denote strains that cause ND.

O( the 20 identified avian avulavirus species, avian

disease. Infections of poultry species are to the
World Organisation for Animal Health (OIE). The disease
affects the respiratory. gastrointestinal. nenvous, and
reproductive systems and causes up to 100% mortality in
nonvaccinated chickens. The virus is transmitted
infected saliva and feces, and is found worldwide.

1 (NDV) is the most important for poul-
tey (16, 125, 129, 276, 280, 313), From 2006-2009, between
56-68 d ND outbreaks in d poul-

trytothe OIE. and this
b ot kK the dlsiase (309). Because clinical
signs of infected birds vary depending on the host species,
the virulence and dose of the infecting virus, and the
status and age of the host, it can be especially dif-

Diognosis. Virus isolation is the gold
such as real-time reverse

lrmsc(lpuon PCR are oﬁm uscxl lo (aol:l:u.- a bnﬂ

ficult to recognize the disease. Clinical signs may range
from 3 drop in feed and water intake, and/or in gg pro-

The OIEd. duction among ly healthy, layers

basic amino acids in the fusion clea\'ase site sequence or an to 100% lity among. chickens (180).
intracerebral pathogenicity index assay value of 0.7 or Pathotypes of disease, defined by clinical signs in
greater as confirmation of a virulent APMV-1. k after were created to
describe the virulence of the NDV strains and are listed
and  in g order of [tH) (2) meso-
morlahl). but not Infection. Vaccination with strict genic, (3) 1 ic, and (4) enteric (12).
is key for le disease (ND) control.  Velogens are able to produce high mortality rates in

Culling infected birds is often necessary to contain ND
outbreaks in countries normally free of the virulent virus.

Introduction

There are twenty accepted species of the subfamily:

sull d as avian para-
ryxovirus 1-20 (APMV-1-20), of the Paramyxoviridac
family (h ) (125
129, 162, 276, 280). The [

naive chickens at any age and are further divided into
viscerotropic velogenic NDV (vwNDV), consisting of
hemorrhagic lesions in the gastrointestinal tract and
often neurologic signs, and neurotropic velogenic NDV
(avNDV), which produces neurological signs with some
Birds e d with nvNDV
may hava hypermetric stepping. and appear clumsy
befon llis, body and
M. are less
neurological disease with deaths in only young birds.
cause primarily respiratory infections that in

Taxonomy of Viruses (ICTV) officially lﬂumed
Newcastle disease virus (NDV) to avian avulavirus 1 in
2016 (5) and further renamed it in 2018 as avian orthoa-
vulavirus 1, but this chapter will use the historical abbre-
viation of the virus, NDV, to be consistent with the OIE
2014 chapter on infection with NDV in the Terrestrial
Animal Health Code (http://www.ole.int) (208).
Newcastle disease viruses are contained within one
serotype and infections of poultry with NDV are the focus
of this chapter (5). Newcastle disease (ND) is caused only
infections with NDV defined as virulent (VNDV).
While infections with NDV of low virulence (IoNDV) do
not cause ND, they can still lead (o clinical rcsplnlory dis-
ease when other or
conditions are present. Historically, the abbreviation

spenﬂc pathogen free (SPF) chickens cause asympto-

matic and are used as live ND
vaccines in commercial poultry. Viruses of the asympto-
matic enteric path have a tropism for the i
testinal tract, and are not to cause or

to clinical disease and are also used as live vaccines.

Definitions and Synonyms

Newecastle disease is defined by the OIE as an infection of

birds caused by a virus of avian paramyxovirus serotype

1 (APMV-1) that meets one of the following criteria for

virulence (207):

1) The virus has an intracerebral pathogenicity index (ICPI)
in day-old chicks (Gallus gallus) of 0.7 or greater; or

Sl 58 (5low
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Avian Metapneumovirus

Silke Rautenschlein

Summary

Agent, Infection, and Disease. Avian metapneumovirus
(AMPYV) bel in (he genus A of the
family P, i Diff byp

(A-D) have been d bed. Avian p

may lead to respiratory disease and reproductive
disorders in poultry. Wild birds are considered as natural
reservoirs. Avian i induced disease

Economic Significance

Avian metapneumovirus infections of poultry are associ-
ated with economic and animal welfare problems.
Despite vaccination approaches AMPV is now one of the
main respiratory agents in turkeys in turkey dense
regions. Decreases in egg production may often be the
only clinical sign in layers and breeders. In broilers
A“PV Anft\:uons are often associated with SHS

may result in direct economic loses but is often
d with dary b 1

Dlognaﬂs. Clinlml signs and lesions do not allow a

of AMPV: Molecular tests
are ¢ ly used to identify infe d flocks in the
acute stage of the disease. Serolog;cal tests are also
important tools, because the virus is cleared quickly
from the respiratory tract.

. and in
endemic regions are usually implemented to control the
disease in poultry dense areas.

Introduction

Definition and Synonyms

The clinical diseases that may result from AMPV
infections of turkeys or chickens have been termed
luxkey rhinotracheitis (TRT), avian pneumovirus

iewed in 75). Avian metapneumovirus subtype C
(A\ll’\’lc) was first isolated during 1996 in Colorado,
and caused serious economic problems for man) years
mainly in the Mid d in 75). G
AMPYV is observed only sporadically in the United Sults.
mainly in breeders associated with a drop in egg produc-
tion, and therefore no intervention measures are taken.
Avian metapneumovirus subtype C of a different genetic
linage have emerged recently in Europe and Asia (127),
where they may lead to economic losses due to egg drop
and/or respiratory symptoms mainly in ducks but also
chickens and pheasants (89, 123, 134).

Public Health Significance

Avian melapneun\o\hus subtype C has a dose geneun

and to human

(HAII’V) (130) In one expenmenul study lurl\eys were
vith diffe HMPYV strains and

showed transient respiratory dksense buta different sludy

did not lead to a prod in birds (s

in 75). So far lhem are no reports of human disease from

AMPV. One study of human adults showed that occupa-

of turkeys (APV), llen head synd
(SHS). and avian rhinotracheitis (ART). Although
these clinical signs and lesions are not specific for
AMPV infe it is d that the di
referred to as TRT, SHS, or ART can occur as a result
of AMPYV infection. The more severe form of associ-
ated disease probably results from dual or d.

tional exp to turkeys ma) increase the odds of infec-
tion with AMPV P d Is (83).
History

Avian irus was first d bed in turkeys in

infection with other organisms, and for SHS, (he

South Africa in the late 1970s (21), and was later detected
in many countries all over world (reviewed in 75). The

istic llen head app a; a result of coin-
fection with d. ds usually i
Escherichia coli (75).

agent was initially placed in the genus
Priewmnovirus (reviewed in 75). In the late 1980s a disease

9 wo g 9o9 Lo I BU ot (g)leus
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Infectious Bronchitis
Mark W. Jackwood and Sjaak de Wit

bronchitis virus (IBV). The virus is found worldwide and
is transmitted by inhalation or direct contact with
e d birds or d litter, or

Summary

Agent. Infection, and Disease. is
caused sous bronchitis virus
(IBV), which is found worldwide. Infe & ding on

the strain, may cause an acule upper-respiratory tract
disease, drops in egg production, decreased egg quality, and
nephitis. The virus is transmitted by inhalation or direct
contact with d ob;ec{s and ity is usually
100%: wh 1 ding on a variety of
host factors and the strain of l.he infecting virus. Chickens
are the primary host but the virus has also been found in
pheasantsand peafowl. Th many diff

types of the virus and due to a high rate of mutation, new
antigenic variants constantly emerge. As a general rule,
different antigenic types and variants have little to no
cross-protection.

PR T e malecal
del.ecuon ol' lhe vlral spike (S!) sene or virus isolation in

P types of
lhe\lrusare‘ "‘by ysis of the S1
gene or by the virus test using

other fomites. Vertical transmission of the virus within
the embryo has not been reported, but virus may be
present on the shell surface of hatching eggs via shedding
rmm the .wlduct or ps!m!nlﬁllml tract. A poor viral

poly P 8 in genetic

and b events can lead to

the emergence of new serotypes of the virus, which do
not cross protect, control by

Avian coronaviruses shnlhr to IBV also have been

found in ph (P 2 1

and

(Galliformes) and lB\"Ilka viruses have been isohled
from turkeys, teal (Anas crecca), geese (Anserinae),
pigeons (Ce mes), guinea fowl (; melea-
gris), partridge (Alectoris), and ducks (Anseriformes)
(28). The turkey coronaviruses (TCoV) are described in
Chapter 12. Gammacoronaviruses similar to 1BV have
also been detected in wild birds (71, 92, 138).

specific antibodies. The disease can also bedlagnosed by
demonstrating rising antibody titers against IBV between
predinical and convalescent sera.

Intervention. Attenuated live and killed vaccines are
used in an attempt to control the disease.

The disease is characterized by respiratory signs, reduced
weight gain, and reduced feed in

broiler chickens infected with the virus. Infection also
predisposes broilers to secondary opportunistic bacte-
rial infections that c.\n result in airsacculitis, pericarditis,

multiple different antigenic types and comunll)
emerging new types that do not cross-protect make it
difficult to prevent and disease.

Introduction

Definition. Avian infectious bronchitis (IB) is an
economically important, highly contagious, acute,
upper-respiratory tract disease of chickens and other
fowl, caused by the avian gammacoronavirus infectious

Dis Eduion. E hief David E. Swayne.

and h. i is almost always 100%, but
mortality can vary depending on the age and immune
status of the birds, the strain of the virus, :md if second-
ary b 1 or viral h are d. Some
strains of IBV are mphropalhogenlc and can cause high
mortality due to kidney failure in susceptible birds.

In layer and breeder chickens, infection may result in
reduced egg production of up to 70% and declines in egg-
shell quality. The virus can replicate in the oviduct and
cause permanent damage in young hens resulting in lim-
ited egg production over a prolonged period of time and
birds that fail to come into production (false layers). Eggs

© 2020 Joha Wyammmmmbﬂdm\wﬁyt&uhc
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