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Importance

Newcastle disease is a viral disease of birds caused by avian paramyxovirus 1
(APMV-1). For official control purposes, this disease is currently defined as the most
severe form of the illness, which is caused only by certain viral strains. Many less
virulent strains of APMV-1 also circulate among domesticated and wild birds. These
viruses usually cause much milder clinical signs or infect birds asymptomatically.
However, they can sometimes evolve to become the highly virulent strains that cause
Newcastle disease.

Newcastle disease is considered to be one of the most important poultry diseases
in the world. Chickens are particularly susceptible, and may experience morbidity and
mortality rates up to 100%. Outbreaks can have a tremendous impact on backyard
chickens in developing countries, where these birds are a significant source of protein
and this disease is endemic. In developed countries, where highly virulent APMV-1
strains have usually been eradicated from poultry, trade embargoes and restrictions
cause significant economic losses during outbreaks. Newcastle disease can also affect
other commercial poultry, game birds, ratites, and various pet, hobby and zoo birds.
Some of these birds become ill, while others carry and shed virulent viruses
asymptomatically. Subclinically infected birds, particularly illegally imported
psittacines, can introduce Newcastle disease into countries where it does not usually
exist.

A number of recent studies have examined the epidemiology of APMV-1 in wild
birds. Although these birds are mainly infected with low pathogenicity strains of
APMV-1, highly virulent strains circulate in some cormorant populations in North
America. Outbreaks occur periodically in cormorants, with severe illness and deaths
in young birds. Viruses from cormorants can also infect nearby gulls, and could
spread to other wild or domesticated birds. Strains of APMV-1 maintained in wild (and
domesticated) Columbiformes may also be a concern, although these particular viruses
generally tend to cause serious disease only in pigeons and doves. Recently, several
papers described sporadic infections with virulent APMV-1 viruses in various wild
birds throughout the world. The significance of this finding is still uncertain.

Etiology

Avian paramyxoviruses belong to the genus Avulavirus in the family
Paramyxoviridae. Twelve serotypes of these viruses (APMV-1 through APMV-12)
have been identified in birds. The viruses that cause Newcastle disease belong to
avian paramyxovirus type 1 (APMV-1), and are also called Newcastle disease viruses
(NDV). APMV-1 strains maintained in Columbiformes (pigeons and doves) have
some antigenic differences from other isolates, and are often called pigeon
paramyxovirus type 1 (PPMV-1).

APMV-1 viruses have been classified into three or more pathotypes based on
their virulence in chickens. Lentogenic strains are the least virulent, mesogenic strains
are moderately virulent, and velogenic strains are the most virulent. Most strains
cluster toward the two extremes of virulence, and are either lentogenic or velogenic.
Some authors also identify an “asymptomatic enteric” group, while others consider
these to be lentogenic viruses. Velogenic viruses can be subdivided into two groups:
strains that cause a neurotropic form, typically associated with respiratory and
neurological signs, and strains that cause a viscerotropic form with hemorrhagic
intestinal lesions. However, these clinical forms are not necessarily clear-cut and can
overlap.

The World Organization for Animal Health (OIE) has defined Newcastle disease
as an infection caused by highly virulent APMV-1 viruses — isolates that have either
an intracerebral pathogenicity index (ICPI) of at least 0.7 in day-old chicks, or amino
acid sequences in the viral fusion (F) protein that resemble those seen in previously
isolated, highly virulent viruses. Such viruses must be reported to the OIE and have
severe repercussions for international trade. This definition has been widely adopted
by many countries, although other definitions were sometimes used in the past. For
example, the term “Newecastle disease” has also been used for the illness caused by
any APMV-1 strain (including lentogenic viruses), and the U.S. formerly defined
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“exotic Newcastle disease” as the disease caused only by
velogenic viscerotropic strains.

Two different classification systems have been used to
divide APMV-1 into genotypes for epidemiological
purposes, although a unified system was recently proposed.
For this reason, an APMV-1 isolate can have more than one
designation. One system, as well as the unified system,
separates APMV-1 isolates into two clades, called class I and

class Il. Each of these classes is further divided into
genotypes. The vast majority of APMV-1 strains belong to
class II, which contains both highly virulent and

nonpathogenic strains. Class | isolates have been found
mainly in wild waterfowl and some live bird markets, and are
usually of low pathogenicity. Some virulent APMV-1
genotypes are particularly significant, as they have spread
widely and have been identified as possible panzootic
viruses.

Species Affected

APMV-1 viruses are known to infect more than 250
species of birds in 27 orders; other avian species are also
likely to be susceptible.

Wild birds

The epidemiology of APMV-1 is incompletely
understood; however, the vast majority of the viruses found
in wild birds have been lentogenic. Some species,
particularly aquatic birds such as waterfowl, may be
reservoir hosts for these viruses. Lentogenic viruses appear
to be capable of developing into the velogenic viruses that
cause Newcastle disease. The circulation of lentogenic
APMV-1 viruses around the world is still under
investigation; however, there is evidence that some viruses
can spread between continents or hemispheres in wild birds,
as well as in poultry. Strains of viruses that seem to
originate from live vaccines (i.e., low virulence isolates)
have also been found in wild birds in some locations.

In North America, virulent APMV-1 viruses have
become established in some cormorant (Phalacrocorax sp.)
populations. These viruses can also infect gulls, and there is
a risk that they could spread to poultry. Other velogenic
APMV-1 strains have been found sporadically in wild birds
in other parts of the world. Reports have described
infections in diverse avian species, including shorebirds,
waterfowl, passerines and wild pheasants. Some of these
birds seem to have been infected by contact with poultry
during local outbreaks. In other cases, authors have
speculated that wild birds might transmit virulent viruses
during migration, or even act as reservoirs for some
genotypes. In the past, velogenic APMV-1 viruses were
thought to be endemic in wild psittacine populations;
however, it now appears that their high prevalence in
imported psittacines is the result of infections spreading
subclinically among these birds after capture.
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Domesticated birds

Lentogenic, mesogenic and velogenic APMV-1 viruses
have been reported to infect domesticated birds and a
number of captive wild species. Poultry and some other
birds are important in maintaining these viruses. However,
some species are more likely to develop Newcastle disease
than others. Chickens are highly susceptible to velogenic
strains and usually become severely ill if they are infected.
Turkeys develop less severe signs than chickens, and the
susceptibility of other gallinaceous game birds (pheasants,
partridges, peacocks, quail and guinea fowl) is variable.
Infections are usually inapparent in ducks and geese;
however, some isolates have caused outbreaks among geese
in China since the 1990s. Outbreaks have also been
reported recently among ducks in China, although the
pathogenicity of these viruses remains to be completely
investigated. One isolate caused severe signs in
intramuscularly inoculated ducks, but the signs were much
milder when the virus was administered by a more natural
(oronasal) route. Newcastle disease has also been reported
in ratites and various species of zoo, pet and hobby birds,
such as owls, raptors, penguins and corvids. It is reported to
be an important cause of illness among captive falcons in
the Middle East. Among psittacine birds, cockatiels
(Nymphicus hollandicus) are reported to be highly
susceptible, but illnesses have also been reported in conures
(Aratinga spp.), some parrots and experimentally infected
budgerigars (Melopsittacus undulates).

Pigeon Paramyxovirus 1

PPMV-1 circulates in domesticated pigeons and some
populations of wild pigeons and doves. While these viruses
mainly affect Columbiformes, occasional outbreaks or
clinical cases have been documented in other species
including captive game birds (pheasants, partridges),
chickens and turkeys. PPMV-1 viruses may cause only mild
signs initially in poultry, but can become more virulent as
they continue to circulate. PPMV-1 viruses have also been
isolated from other birds, including passerine birds,
waterfowl and raptors.

Mammals

Naturally occurring APMV-1 infections were once
thought to be rare or nonexistent in mammals. However,
one virus was isolated from a calf in the 1950s, and more
recently, lentogenic viruses were detected in two healthy
sheep, and isolated multiple times from pigs in China.
Several isolates from pigs shared high homology with
vaccine strains used in poultry. These viruses may have
spread to pigs from nearby poultry, or from piglets treated
for diarrhea with Newcastle disease vaccines, a practice
employed in some parts of China. The significance of
APMV-1 infections in mammals, if any, is uncertain, but
additional isolations seem likely as more surveillance is
conducted.
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Experimental infections with APMV-1 viruses have
been reported in cattle, nonhuman primates, rabbits, ferrets
and small mammals (guinea pigs, hamsters).

Zoonotic potential
Newcastle disease viruses can infect humans, although
this seems to occur only after exposure to particularly high
concentrations of virus.

Geographic Distribution

Velogenic APMV-1 viruses are endemic among
poultry in much of Asia, Africa and the Middle East, and
some countries in Central and South America. Virulent
strains are maintained in wild cormorants in the U.S. and
Canada, but commercial poultry are free of velogenic
isolates. Lentogenic isolates occur in poultry and wild birds
throughout the world.

Transmission

APMV-1 can be transmitted by inhalation or ingestion,
and birds shed these viruses in both feces and respiratory
secretions. Gallinaceous birds are thought to excrete
APMV-1 for 1-2 weeks, but psittacine birds often shed
these viruses for several months, and sometimes for more
than a year. Prolonged shedding has also been reported in
some members of other orders, including owls (more than
four months) and cormorants (one month). Shedding can be
sporadic. While aerosol transmission can occur between
nearby birds, its importance in long distance transmission is
controversial. In one study, APMV-1 was detected 64
meters but not 165 meters downwind of an infected farm.
The survival of aerosolized virus is probably dependent on
humidity and other environmental factors, as well as on the
concentration of infected poultry.

APMV-1 is present in all parts of the carcass, and can
persist for some time at cold temperatures. When the
temperature is just above freezing (1-2°C [34-35°F]), this
virus was reported to survive on chicken skin for up to 160
days and in bone marrow for nearly 200 days. Some
Newcastle disease outbreaks in raptors have been linked to
eating infected birds, and in 1984, a PPMV-1 outbreak
among chickens in the U.K. was caused by chicken feed
contaminated by infected pigeons. Some APMV-1 isolates
can also be transmitted through the egg to hatching chicks.
Egg-associated transmission of highly virulent isolates is
possible but uncommon, as the embryo usually dies unless
the viral titer in the egg is low. Other sources of virus for
newly hatched chicks are feces-contaminated eggshells and
cracked or broken eggs. Flies may be able to transmit
APMV-1 mechanically.

APMV-1 is readily transmitted on fomites. Survival is
prolonged on eggshells and especially in feces, compared to
an inorganic surface (filter paper). Published information on
the persistence of these viruses is highly variable, probably
because it can be affected by many factors such as
humidity, temperature, the suspending agent and exposure
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to light, as well as the technique used to detect the viruses.
One study reported that APMV-1 survived in contaminated,
uncleaned poultry houses for up to 7 days in summer, as
long as 14 days in the spring, and 30 days during the winter.
Another group reported virus isolation up to 16 days after
depopulation of an unvaccinated flock. However, one study
found that APMV-1 remained viable for up to 255 days in a
henhouse, at ambient temperatures of —11°C (12°F) to 36°C
(97°F). At 23-29°C (73-84°F), APMV-1 is reported to
survive in contaminated litter for 10 to 14 days, and at 20°C
(68°F) in soil for 22 days. Virus has also been recovered
from earthworms for 4 to 18 days, and from experimentally
contaminated lake water for 11 to 19 days.

Disinfection

Effective disinfectants for APMV-1 include sodium
hypochlorite, phenolic disinfectants, glutaraldehyde,
chlorhexidine and oxidizing agents (e.g. Virkon®).
Quaternary ammonium compounds may be effective if used
in the presence of sodium carbonate. APMV-1 can also be
inactivated by heat of 56°C (133°F) for 3 hours, or 60°C
(140°F) for 30 minutes, and is susceptible to acid (pH 3),
ether and formalin. The effectiveness of formalin varies
with the temperature.

Incubation Period

The incubation period for APMV-1 infections in
poultry ranges from 2 to 15 days, and is commonly 2-6 days
in chickens infected with velogenic isolates. Incubation
periods up to 25 days have been reported in some other
avian species. In pigeons, PPMV-1 causes clinical signs
after 4 to 14 days, with some authors reporting incubation
periods as long as 3-4 weeks.

Clinical Signs

APMV-1 viruses can cause varying clinical signs,
depending on the pathogenicity of the isolate and the
species of bird. Lentogenic strains usually infect chickens
subclinically or cause mild respiratory disease, with signs
such as coughing, gasping, sheezing and rales. Illnesses
caused by mesogenic strains can be more severe in this
species. There may be respiratory signs, decreased egg
production, and in some cases, neurological signs, but the
mortality rate is usually low. With both lentogenic and
mesogenic viruses, the illness can be more severe if the
flock is co-infected with other pathogens.

Velogenic strains cause severe, often fatal, illnesses in
chickens, but the clinical signs can be highly variable. Early
signs may include lethargy, inappetence, ruffled feathers,
and conjunctival reddening and edema. Some birds develop
watery, greenish or white diarrhea, respiratory signs
(including cyanosis) or swelling of the tissues of the head
and neck. Egg laying often declines dramatically, and eggs
may be misshapen, abnormally colored, and rough or thin-
shelled, with watery albumen. Sudden death, with few or no
preceding clinical signs, is also seen frequently.
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Neurological signs (e.g., tremors, clonic spasms, paresis or
paralysis of the wings and/or legs, torticollis, circling) are
common in some outbreaks. CNS signs can occur
concurrently with other signs of illness, but are generally
seen later in the course of the disease, and the birds may be
bright and alert. Surviving chickens may have permanent
neurological damage and/or a permanent decrease in egg
production. Clinical signs caused by velogenic APMV-1
viruses are sometimes reported in vaccinated flocks, but
these signs may be less severe.

Similar clinical signs occur in other birds; either
neurological signs or respiratory signs may be more
prominent in some species. Newcastle disease is generally
milder in turkeys than chickens, but some strains can cause
significant disease. Game birds sometimes become severely
ill. Neurological signs, diarrhea and/or respiratory signs, as
well as nonspecific signs of illness, have been reported in
pheasants. Guinea fowl may develop clinical signs, but they
can also carry velogenic isolates subclinically. Respiratory
signs tend to predominate in ostriches and emus, and these
birds are usually less severely affected than chickens. Geese
and ducks are usually infected subclinically, even with
velogenic strains of APMV-1, although there are reports of
clinical cases or outbreaks. Reported clinical signs in
waterfowl include nonspecific signs such as anorexia,
neurological signs, diarrhea, ocular and nasal discharges,
decreased egg production, and sudden death.

In psittacine birds, Newcastle disease may be acute,
subacute, chronic or inapparent, with highly variable signs
that can include respiratory signs (including dyspnea),
neurological signs, diarrhea and sudden death. Neurological
signs, including talon convulsions, the inability to
coordinate flight and numerous other CNS signs, are
prominent in raptors. Additional signs reported in captive
falcons are inappetence, regurgitation and the excretion of
metallic green urates. Some falcons have only nonspecific
signs, sometimes accompanied by mucoid-hemorrhagic
diarrhea, before they die, and some raptors die suddenly
with few or no preceding signs.

In cormorant colonies, Newcastle disease is usually
characterized by neurological signs, and illness is almost
always limited to juveniles. Affected birds may be weak,
with paresis or paralysis of one or both legs and/or wings,
incoordination, tremors, torticollis and/or drooping of the
head. Sick or dead birds can be found in the same nest as
apparently normal nestmates. Older fledged cormorants may
be seen trying to walk, fly, swim or dive. Neurological signs
and deaths were also reported in gulls infected with this virus
during some outbreaks. Sick juvenile white pelicans with
neurological signs have been seen near affected cormorant
colonies; however, it has not been proven that these clinical
signs were caused by APMV-1.

PPMV-1 and other viruses in pigeons and doves

Outbreaks caused by PPMV-1 in pigeons vary in
severity. Neurological signs with a high mortality rate are
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often seen, but some strains can cause kidney disease with
initial signs of polyuria, and sporadic cases of neurological
disease in the flock. These signs may be preceded by severe
drops in egg production. Bloody diarrhea can occur in some
birds, and feather development may be abnormal if the
infection occurs during molting. Strains of APMV-1 from
chickens, including velogenic strains, often cause little or
no disease in pigeons, although there have been reports of
neurological signs.

Mammals

No clinical signs have been linked to APMV-1
infections in naturally infected mammals, as of 2015,
although some of the infected pigs in China were reported
to come from sick herds. Most experimentally infected
mammals had few or no clinical signs. Mice showed
nonspecific signs of illness and significant weight loss,
without mortality.

Post Mortem Lesions = Click to view images

Necropsy lesions caused by velogenic APMV-1 viruses
have mainly been characterized in poultry, especially
chickens. The head or periorbital region may be swollen, and
the interstitial tissue of the neck can be edematous, especially
near the thoracic inlet. Congestion or hemorrhages are
sometimes found in the caudal pharynx and tracheal mucosa,
and diphtheritic membranes may occur in the oropharynx,
trachea and esophagus. Petechiae and small ecchymoses may
be seen in the mucosa of the proventriculus. Hemorrhages,
ulcers, edema and/or necrosis often occur in the cecal tonsils
and lymphoid tissues of the intestinal wall (including Peyer’s
patches); this lesion is particularly suggestive of Newcastle
disease. Thymic and bursal hemorrhages may also be
present, but can be difficult to see in older birds. The spleen
may be enlarged, friable and dark red or mottled. Some birds
also have pancreatic necrosis and pulmonary edema. The
ovaries are often edematous or degenerated, and may contain
hemorrhages. Some birds, particularly those that die
suddenly or mainly have neurological signs, have few or no
gross lesions.

Similar lesions have been reported in geese, turkeys,
pheasants and other birds infected with velogenic strains. In
some experimentally infected guinea fowl, the only
significant lesions were hemorrhages at the tip of the glands
of the proventriculus and in the cecal tonsil.

Diagnostic Tests

Newcastle disease can be diagnosed by isolating
APMV-1 from live or recently dead birds. Tracheal and
cloacal swabs are usually taken from live birds, although
fresh feces may replace cloacal swabs if collecting the latter
might harm the bird. Commonly collected tissues at
necropsy include spleen, lung, intestines (particularly the
cecal tonsil), intestinal contents, liver, kidneys, heart and
brain. The OIE also recommends collecting oronasal swabs
from the carcass. APMV-1 viruses are usually isolated in
embryonated chicken eggs, although cell cultures can also
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be used for some viruses. In particular, some PPMV-1
strains can be isolated in cell cultures but not embryonated
eggs, and both culture systems should be used when this
virus is suspected. The presence of hemagglutinating
activity in chorioallantoic fluid from the eggs may indicate
that APMV-1 viruses are present, and these eggs can be
tested with a hemagglutination inhibition (HI) assay for
APMV-1. Some isolates (e.g., cormorant isolates in North
America, and some velogenic viruses collected from zoo
birds in Iran) do not agglutinate red blood cells. APMV-1
can cross-react with some other avian paramyxoviruses,
particularly APMV-3 and APMV-7, in the HI test. A panel
of monoclonal antibodies against these viruses can help
resolve this issue. Reverse-transcription polymerase chain
reaction (RT-PCR) assays are increasingly used to identify
APMV-1 in cultures, but these tests do not necessarily
detect all strains, including some that are highly virulent.
Other molecular tests, such as gene sequencing and
restriction enzyme analysis, may also be employed during
the identification process.

The pathogenicity of an APMV-1 isolate can be
quantified with several different assays. Most velogenic
strains have a particular sequence, 112R/K-R-Q/K/R-K/R-
R116 (multiple basic amino acids) at the C-terminus of the
viral F2 protein and phenylalanine at residue 117 of the F1
protein. The presence of this genetic sequence is enough to
classify an isolate as highly virulent for the purposes of
international trade. If this pattern is not present, the
pathogenicity of the virus must be determined in live birds.
The intracerebral pathogenicity index (ICPI), which
evaluates illness and death in 1-day old chicks, is currently
the international standard test. This test generates values from
0 to 2.0; the most virulent viruses approach 2.0, while
lentogenic strains usually have a value close to 0.0. The
intravenous pathogenicity index (IVPI), which evaluates
virulence in 6-week old chickens, and produces values from
zero (lentogenic) to 3.0, was also in the past. However, some
viruses that cause severe disease in chicken flocks have 1VPI
values of zero, and this test has generally fallen out of favor.
Another test used more often in the past is the mean death
time (MDT) in chicken embryos. In this assay, velogenic
isolates have an MDT of less than 60 hours, mesogenic
strains have an MDT of 60-89 hours, and lentogenic viruses
have an MDT greater than 90 hours. Estimates of virulence
for viruses isolated from birds other than chickens (e.g.,
PPMV-1 from pigeons) may not be accurate when assessed
with these assays, including ICPI. There are no standardized
tests to evaluate virulence for species other than chickens, but
the OIE suggests experimental inoculation with a standard
dose of virus, administered by a natural route such as
oronasal inoculation.

RT-PCR tests can be used to identify APMV-1 directly
in clinical specimens. Tracheal or oropharyngeal swabs are
generally the preferred samples, as false negative results are
less likely, but tissues and feces can also be employed. In
the U.S., a separate RT-PCR test must be used to detect
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cormorant isolates, as the standard assay for other velogenic
APMV-1 does not recognize these viruses. Similar results
have been reported for some other isolates of APMV-1.
Other types of molecular tests, such as RT loop-mediated
isothermal amplification assays (RT-LAMP), have been
described in the literature.

Serological assays may be wuseful in some
circumstances. Hemagglutination inhibition is used most
often, but other tests such as virus neutralization,
hemagglutination or enzyme-linked immunosorbent assays
(ELISA) may be employed. Vaccination or previous
exposure to other APMV-1 viruses (e.g., lentogenic strains)
can interfere with serological testing.

Additional tests not performed routinely for diagnosis
in chickens, such as immunohistochemistry and in situ
hybridization, may occasionally be employed.

Control

Disease reporting

Veterinarians who encounter or suspect an APMV-1
infection should follow their national and/or local
guidelines for disease reporting. In the U.S., state or federal
authorities must be notified immediately of any suspected
cases of highly virulent (velogenic) Newcastle disease.

Prevention

Good biosecurity can help protect poultry flocks from
Newcastle disease. Flocks should not be allowed to contact
domesticated poultry of unknown health status, any pet
birds (particularly psittacines), and wild or feral birds
(particularly cormorants, gulls and pigeons). Whenever
possible, workers should avoid contact with birds outside
the farm. Biosecurity measures include bird-proofing
houses, feed and water supplies, minimizing travel on and
off the facility, and disinfecting vehicles and equipment that
enter the farm. Pests such as insects and mice should also
be controlled. If possible, employees should shower and
change into dedicated clothing for work. All in/ all out
breeding (one age group per farm), with disinfection
between groups, is also advisable. More detailed
biosecurity guidelines are available from sources in the
Internet Resources section of this factsheet.

Similar biosecurity measures can help protect birds kept
in zoos or aviaries, or as pets (see Internet Resources). Pet
birds should be bought only from suppliers who can certify
that the birds have been imported legally or bred in the
country, and are healthy. In the U.S., legally imported pet
birds have been quarantined and tested for velogenic strains
of APMV-1. Domestically raised birds are usually closed-
banded. Vendors who are selling large numbers of young
birds that belong to difficult-to-raise species (particularly
when they are bargain-priced) without adequate
documentation should be viewed with caution. Newly
acquired birds should be isolated or quarantined for at least
30 days, and they should be monitored closely for signs of
illness. Illegally imported psittacines should be reported,
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because many of them may be carrying velogenic APMV-1.
Avian carcasses (of any species) that could be infected with
velogenic Newcastle disease should never be fed to raptors,
chickens or other birds.

Vaccines are commonly used to protect chickens,
pheasants, some exotic birds (e.g., in aviaries or zoos) and
other species from Newcastle disease. Vaccines are widely
used in regions where velogenic viruses circulate among
poultry. Some Newcastle disease-free countries allow
vaccination to protect birds from lentogenic strains.
Vaccination can protect birds from clinical signs, and may
decrease virus shedding and transmission; however, some
viruses can spread and/or .be maintained in some
vaccinated flocks. Although other factors are sometimes
involved in poor vaccine efficacy in the field, there have
been some concerns about whether the currently available
vaccines protect birds adequately against distantly related
APMV-1 genotypes. Sentinel chickens are sometimes used
to monitor vaccinated flocks.

Outbreaks of Newcastle are eradicated with
quarantines and movement controls, depopulation of all
infected and exposed birds, thorough cleaning and
disinfection of the premises, and other measures (e.g., fly
control) as needed. Farms must generally remain empty for
a few weeks before restocking; the specific time may vary
with the climate, season and other factors. During some
eradication programs, government agencies may collect and
test birds that die suddenly in any facility. This measure can
be helpful in recognizing new cases.

Morbidity and Mortality

Morbidity and mortality rates vary greatly depending on
the virulence of the strain and susceptibility of the host.
Lentogenic and mesogenic viruses usually kill few birds; in
healthy poultry, the mortality rate is approximately 10% for
mesogenic strains and negligible with lentogenic strains.
However, concurrent illnesses may increase the severity of
illness and result in a higher death rate. In contrast, velogenic
isolates have morbidity and mortality rates as high as 100%
in unvaccinated, fully susceptible chickens. The onset of
disease is usually rapid, and the virus often spreads quickly,
particularly in group-housed flocks. Outbreaks are sometimes
reported in vaccinated birds, with reduced morbidity and
mortality rates. In one epidemic mainly affecting vaccinated
chickens, flock mortality rates ranged from 30% to 90%.

Other species of birds tend to be less severely affected.
Velogenic isolates can kill up to 100% of experimentally
infected pheasants, but some individual birds may be
resistant to disease, and the mortality rate reported during
outbreaks is highly variable. Affected pheasant flocks lost
22% to 77% of the birds during one epizootic in Denmark,
but in another outbreak in the U.K., the mortality rate was
less than 3% even in the most severely affected pen.
Variable mortality rates have also been reported in other
species, including ostriches and guinea fowl. Newcastle
disease is rarely severe in waterfowl; however, some
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velogenic strains circulating in China have an average
morbidity rate of 17.5% and an average mortality rate of
9% in geese. One virus isolated from an outbreak in ducks
in China caused very little mortality in experimentally
infected ducks challenged by oronasal inoculation, although
severe signs occurred after intramuscular inoculation.

APMV-1 (PPMV-1) is endemic in pigeons and doves
in many countries. In these birds, morbidity rates may
approach 70% or higher, and mortality rates may be as high
as 40% to 100%, depending on the virus, composition of
the flock and coinfections with other pathogens. Young
birds are more severely affected, and some authors estimate
that morbidity is approximately 10% in adult pigeons, with
minimal mortality in the absence of coinfections. However,
more virulent strains may exist. One strain was reported to
cause >70% mortality in healthy, experimentally infected
pigeons.

The prevalence of all APMV-1 viruses in wild birds,
including lentogenic strains, is often < 5%, although it is
reported to be higher in some surveys. To date, highly
pathogenic strains have been uncommon or absent in most
surveys, with the exception of North American cormorants.
Outbreaks in this species are reported to only affect young
cormorants; adult birds do not appear to develop clinical
signs or die. The estimated mortality in juvenile cormorants
during several outbreaks ranged from less than 1% to 92%.
Up to 90% of juvenile white pelicans near these colonies
died in some outbreaks; however, it has not been proven
that the disease in pelicans was caused by APMV-1. One
study that tested dead birds near outbreaks in cormorants
found no evidence that APMV-1 was responsible for deaths
in other species, with the exception of some gulls.

Public Health

Velogenic strains of APMV-1 can cause conjunctivitis in
humans, usually when the person has been exposed to large
quantities of virus. Laboratory workers and vaccination
crews are affected most often. Poultry workers are rarely
infected, and handling or consuming poultry products does
not appear to be a risk. The conjunctivitis usually resolves
rapidly without treatment, but APMV-1 is shed in the ocular
discharges for 4 to 7 days. All direct or indirect contact with
birds should be avoided during this time.

Mild, self-limiting influenza-like disease with fever,
headache and malaise has also been reported in humans; in
some cases, it is uncertain whether the illness was caused
by APMV-1 or misdiagnosed by cross-reactions in
serologic tests. One report, confirmed by virus isolation,
suggested that APMV-1 could cause serious opportunistic
infections in people who are severely immunosuppressed. A
patient developed fatal pneumonia 18 days after receiving a
peripheral blood stem cell transplant. There was no history
of contact with poultry, and the isolate was most closely
related to APMV-1 viruses from pigeons.

page 6 of 9


http://www.cfsph.iastate.edu/
mailto:cfsph@iastate.edu

Internet Resources

California Department of Food and Agriculture.

Newcastle Disease Information
http://www.cdfa.ca.gov/ahfss/Animal Health/Newcastle D
isease Info.html

The Merck Veterinary Manual
http://www.merckvetmanual.com

United States Animal Health Association. Foreign Animal
Diseases
http://www.aphis.usda.gov/emergency response/downloads

[nahems/fad.pdf

United States Department of Agriculture (USDA).
Biosecurity for the Birds
http://www.aphis.usda.gov/animal_health/birdbiosecurity/

World Organization for Animal Health (OIE)
http://www.oie.int

OIE Manual of Diagnostic Tests and Vaccines for
Terrestrial Animals
http://www.oie.int/international-standard-setting/terrestrial-
manual/access-online/

OIE Terrestrial Animal Health Code
http://www.oie.int/international-standard-setting/terrestrial-
code/access-online/

Acknowledgements

This factsheet was written by Anna Rovid Spickler, DVM,
PhD, Veterinary Specialist from the Center for Food
Security and Public Health. The U.S. Department of
Agriculture Animal and Plant Health Inspection Service
(USDA APHIS) provided funding for this factsheet through
a series of cooperative agreements related to the
development of resources for initial accreditation training.

The following format can be used to cite this factsheet.
Spickler, Anna Rovid. 2016. Newcastle Disease. Retrieved
from http://www.cfsph.iastate.edu/Diseaselnfo/

factsheets.php.

References

Aldous EW, Alexander DJ. Newcastle disease in pheasants
(Phasianus colchicus): a review. Vet J. 2008 ;175:181-5.

Alexander DJ. Newcastle disease. Br Poult Sci. 2001; 42:5-22.

Barin A, Arabkhazaeli F, Rahbari S, Madani SA. The housefly, Musca
domestica, as a possible mechanical vector of Newcastle disease
virus in the laboratory and field. Med Vet Entomol.
2010;24(1):88-90.

Bonfante F, Terregino C, Heidari A, Monne I, Salviato A, Taddei R,
Raffini E, Capua I. Identification of APMV-1 associated with high

mortality of collared doves (Streptoelia decaocto) in Italy. Vet Rec.

2012;171(13):327.

© 2003-2016

www.cfsph.iastate.edu ® Email: cfsph@iastate.edu

Newcastle Disease

California Department of Food and Agriculture [CDFA].
Biosecurity guidelines to prevent the spread of exotic
Newcastle disease. Information for bird owners [online].
CDFA; 2002. Available at:
http://www.cdfa.ca.gov/ahfss/Animal_Health/pdfs/Biosecu_lo
ng_Dec_%202002.pdf.* Accessed 18 Jul 2008.

Cappelle J, Caron A, Servan De Almeida R, Gil P et al. Empirical
analysis suggests continuous and homogeneous circulation of
Newcastle disease virus in a wide range of wild bird species in
Africa. Epidemiol Infect. 2015;143(6):1292-303.

Cardenas Garcia S, Navarro Lopez R, Morales R, Olvera MA,
Marquez MA, Merino R, Miller PJ, Afonso CL. Molecular
epidemiology of Newcastle disease in Mexico and the
potential spillover of viruses from poultry into wild bird
species. Appl Environ Microbiol. 2013;79(16):4985-92.

Cattoli G, Susta L, Terregino C, Brown C. Newcastle disease: a
review of field recognition and current methods of laboratory
detection. J Vet Diagn Invest. 2011;23(4):637-56.

Chakrabarti S, King DJ, Afonso C, Swayne D, Cardona CJ, Kuney
DR, Gerry AC. Detection and isolation of exotic Newcastle
disease virus from field-collected flies. J Med Entomol.
2007;44:840-4.

Chakrabarti S, King DJ, Cardona CJ, Gerry AC. Persistence of
exotic Newcastle disease virus (ENDV) in laboratory infected
Musca domestica and Fannia canicularis. Avian Dis.
2008;52(3):375-9.

Chen JP, Wang CH. Clinical epidemiologic and experimental
evidence for the transmission of Newcastle disease virus
through eggs. Avian Dis. 2002;46:461-5.

Chen S, Hao H, Liu Q, Wang R, Zhang P, Wang X, Du E, Yang
Z. Phylogenetic and pathogenic analyses of two virulent
Newcastle disease viruses isolated from Crested Ibis
(Nipponia nippon) in China. Virus Genes. 2013;46(3):447-53.

Chen S, Hao H, Wang X, DU E, Liu H, Yang T, Liu Y, Fu X,
Zhang P, Yang Z. Genomic characterisation of a lentogenic
Newcastle disease virus strain HX01 isolated from sick pigs in
China. Virus Genes. 2013;46(2):264-70.

Coffee LL, Hanson BA, Luttrell MP, Swayne DE, Senne DA,
Goekjian VH, Niles LJ, Stallknecht DE. Avian
paramyxoviruses in shorebirds and gulls. J Wildl Dis.
2010;46(2):481-7.

Dai Y, Cheng X, Liu M, Shen X, Li J, Yu S, Zou J, Ding C.
Experimental infection of duck origin virulent Newcastle
disease virus strain in ducks. BMC Vet Res. 2014;10:164.

Diel DG, da Silva LH, Liu H, Wang Z, Miller PJ, Afonso CL.
Genetic diversity of avian paramyxovirus type 1: proposal for
a unified nomenclature and classification system of Newcastle
disease virus genotypes. Infect Genet Evol. 2012;12(8):1770-9.

Diel DG, Miller PJ, Wolf PC, Mickley RM, Musante AR,
Emanueli DC, Shively KJ, Pedersen K, Afonso CL.
Characterization of Newcastle disease viruses isolated from
cormorant and gull species in the United States in 2010. Avian
Dis. 2012;56(1):128-33.

Ding Z, Cong YL, Chang S, Wang GM, Wang Z, Zhang QP, Wu
H, Sun YZ. Genetic analysis of avian paramyxovirus-1
(Newcastle disease virus) isolates obtained from swine
populations in China related to commonly utilized commercial
vaccine strains. Virus Genes. 2010;41(3):369-76.

page 7 of 9


http://www.cfsph.iastate.edu/
mailto:cfsph@iastate.edu
http://www.cdfa.ca.gov/ahfss/Animal_Health/Newcastle_Disease_Info.html
http://www.cdfa.ca.gov/ahfss/Animal_Health/Newcastle_Disease_Info.html
http://www.merckvetmanual.com/
http://www.aphis.usda.gov/emergency_response/downloads/nahems/fad.pdf
http://www.aphis.usda.gov/emergency_response/downloads/nahems/fad.pdf
http://www.aphis.usda.gov/animal_health/birdbiosecurity/
http://www.oie.int/
http://www.oie.int/international-standard-setting/terrestrial-manual/access-online/
http://www.oie.int/international-standard-setting/terrestrial-manual/access-online/
http://www.oie.int/international-standard-setting/terrestrial-code/access-online/
http://www.oie.int/international-standard-setting/terrestrial-code/access-online/
http://www.cfsph.iastate.edu/DiseaseInfo/%0bfactsheets.php
http://www.cfsph.iastate.edu/DiseaseInfo/%0bfactsheets.php

Dortmans JC, Peeters BP, Koch G.Newcastle disease virus
outbreaks: vaccine mismatch or inadequate application? Vet
Microbiol. 2012;160(1-2):17-22.

Duan X, Zhang P, Ma J, Chen S, Hao H, Liu H, Fu X, Wu P,
Zhang D, Zhang W, Du E, Yang Z. Characterization of
genotype IX Newcastle disease virus strains isolated from
wild birds in the northern Qinling Mountains, China. Virus
Genes. 2014;48(1):48-55.

Falcon M. Exotic Newcastle disease. Semin Avian and Exot Pet
Med. 2004;13 79-85.

Fentie T, Dadi K, Kassa T, Sahle M, Cattoli G. Effect of
vaccination on transmission characteristics of highly virulent
Newcastle disease virus in experimentally infected chickens.
Avian Pathol. 2014;43(5):420-6.

Garner G, Saville P, Fediaevsky A. Manual for the recognition of
exotic diseases of livestock: A reference guide for animal
health staff [online]. Food and Agriculture Organization of the
United Nations [FAQ]; 2004. Newcastle disease. Available at:
http://www.spc.int/rahs/.* Accessed 5 Jul 2008.

Gerlach H. Paramyxovirus. In: Harrison GJ, Harrison LR., editors.
Clinical avian medicine and surgery. Philadelphia: WB
Saunders; 1986. p. 421-426.

Glaser LC, Barker IK, Weseloh DV, Ludwig J, Windingstad RM,
Key DW, Bollinger TK. The 1992 epizootic of Newcastle
disease in double-crested cormorants in North America. J
Wildl Dis. 1999;35:319-30.

Goebel SJ, Taylor J, Barr BC, Kiehn TE, Castro-Malaspina HR,
Hedvat CV, Rush-Wilson KA, Kelly CD, Davis SW,
Samsonoff WA, Hurst KR, Behr MJ, Masters PS. Isolation of
avian paramyxovirus 1 from a patient with a lethal case of
pneumonia. J Virol. 2007;81:12709-14.

Gogoi P, Ganar K, Kumar S. Avian paramyxovirus: A brief
review. Transbound Emerg Dis. 2015 Apr 28 [Epub ahead
of print].

Guo H, Liu X, Xu Y, Han Z, Shao Y, Kong X, Liu S. A
comparative study of pigeons and chickens experimentally
infected with PPMV-1 to determine antigenic relationships
between PPMV-1 and NDV strains. Vet Microbiol.
2014;168(1):88-97.

Haddas R, Meir R, Perk S, Horowitz I, Lapin E, Rosenbluth E,
Lublin A. Newcastle disease virus in little owls (Athene
noctua) and African penguins (Spheniscus demersus) in an
Israeli zoo. Transbound Emerg Dis. 2014;61(6):79-82.

Jorgensen PH, Herczeg J, Lomniczi B, Manvell RJ, Holm E,
Alexander DJ. Isolation and characterization of avian
paramyxovirus type 1 (Newcastle disease) viruses from a
flock of ostriches (Struthio camelus) and emus (Dromaius
novaehollandiae) in Europe with inconsistent serology. Avian
Pathol. 1998;27:352-8.

Khattar SK, Kumar S, Xiao S, Collins PL, Samal SK.
Experimental infection of mice with avian paramyxovirus
serotypes 1 to 9. PLoS One. 2011;6(2):e16776.

Kim LM, King DJ, Curry PE, Suarez DL, Swayne DE, Stallknecht
DE, Slemons RD, Pedersen JC, Senne DA, Winker K, Afonso
CL. Phylogenetic diversity among low-virulence Newcastle
disease viruses from waterfowl and shorebirds and comparison
of genotype distributions to those of poultry-origin isolates. J
Virol. 2007;81:12641-53.

© 2003-2016

www.cfsph.iastate.edu ® Email: cfsph@iastate.edu

Newcastle Disease

Kim LM, King DJ, Guzman H, Tesh RB, Travassos da Rosa AP,
Bueno R Jr, Dennett JA, Afonso CL. Biological and
phylogenetic characterization of pigeon paramyxovirus
serotype 1 circulating in wild North American pigeons and
doves. J Clin Microbiol. 2008;46(10):3303-10.

Kinde H, Hullinger PJ, Charlton B, McFarland M, Hietala SK,
Velez V, Case JT, Garber L, Wainwright SH, Mikolon AB,
Breitmeyer RE, Ardans AA. The isolation of exotic Newcastle
disease (END) virus from nonpoultry avian species associated
with the epidemic of END in chickens in southern California:
2002-2003. Avian Dis. 2005;49:195-8.

Kinde H, Utterback W, Takeshita K, McFarland M. Survival of
exotic Newcastle disease virus in commercial poultry
environment following removal of infected chickens. Avian
Dis. 2004;48:669-74.

King DJ. Newcastle disease. In: Foreign animal diseases. Boca
Raton, FL: United States Animal Health Association, 2008. p.
343-9

Kuiken T. Review of Newcastle disease in cormorants. Waterbirds
1999;22: 333-47.

Kumar A, Maan S, Mahajan NK, Rana VP, Jindal N, Batra K,
Ghosh A, Mishra SK, Kapoor S, Maan NS. Detection and
molecular characterization of Newcastle disease virus in
peafowl (Pavo cristatus) in Haryana State, India. Indian J
Virol. 2013;24(3):380-5.

Liu H, Zhang P, Wu P, Chen S, Mu G, Duan X, Hao H, DU E,
Wang X, Yang Z. Phylogenetic characterization and virulence
of two Newcastle disease viruses isolated from wild birds in
China. Infect Genet Evol. 2013;20:215-24.

Madadgar O, Karimi V, Nazaktabar A, Kazemimanesh M, Ghafari
MM, Azimi Dezfouli SM, Hojjati P. A study of Newcastle
disease virus obtained from exotic caged birds in Tehran
between 2009 and 2010. Avian Pathol. 2013;42(1):27-31.

Mathivanan B, Kumanan K, Mahalinga Nainar A.
Characterization of a Newcastle disease virus isolated from
apparently normal guinea fowl (Numida melagridis). Vet Res
Commun. 2004;28:171-7.

Miller PJ. Newcastle disease in poultry. In: Kahn CM, Line S,
Aiello SE, editors. The Merck veterinary manual. . Whitehouse
Station, NJ: Merck and Co; 2014. Available at:
http://www.merckvetmanual.com/mvm/poultry/newcastle_dis
ease_and_other_paramyxovirus_infections/newcastle disease
_in_poultry.html. Accessed 17 Jan 2016.

Miller PJ, Decanini EL, Afonso CL. Newcastle disease: evolution
of genotypes and the related diagnostic challenges. Infect
Genet Evol. 2010;10(1):26-35.

Mishra S, Kataria JM, Sah RL, Verma KC, Mishra JP. Studies on
the pathogenicity of Newcastle disease virus isolates in guinea
fowl. Trop Anim Health Prod. 2001;33:313-20.

Mustafa I, Ahmed H, Lodhi MA, Siddigi Sher Khan AR, Haider W,
Bostan N, Asif S, Khan MR, Qayyum M, Ali S, Ali MI, Afzal
MS. Newcastle disease as an emerging disease in peacocks of
Tharparker, Pakistan. J Infect Dev Ctries. 2015;9(8):914-6.

Olesiuk OM. Influence of environmental factors on viability of
Newcastle disease virus. Am J Vet Res. 1951;12:152-5.

Patnayak DP, Prasad AM, Malik YS, Ramakrishnan MA, Goyal
SM. Efficacy of disinfectants and hand sanitizers against avian
respiratory viruses. Avian Dis. 2008;52(2):199-202.

page 8 of 9


http://www.cfsph.iastate.edu/
mailto:cfsph@iastate.edu
http://www.merckvetmanual.com/mvm/poultry/newcastle_disease_and_other_paramyxovirus_infections/newcastle_disease_in_poultry.html
http://www.merckvetmanual.com/mvm/poultry/newcastle_disease_and_other_paramyxovirus_infections/newcastle_disease_in_poultry.html
http://www.merckvetmanual.com/mvm/poultry/newcastle_disease_and_other_paramyxovirus_infections/newcastle_disease_in_poultry.html

Pestka D, Stenzel T, Koncicki A. Occurrence, characteristics and
control of pigeon paramyxovirus type 1 in pigeons. Pol J Vet
Sci. 2014;17(2):379-84.

Piacenti AM, King DJ, Seal BS, Zhang J, Brown CC.
Pathogenesis of Newcastle disease in commercial and specific
pathogen-free turkeys experimentally infected with isolates of
different virulence. Vet Pathol. 2006;43:168-78.

Perozo F, Marcano R, Afonso CL. Biological and phylogenetic
characterization of a genotype VII Newcastle disease virus
from Venezuela: efficacy of field vaccination. J Clin
Microbiol. 2012;50(4):1204-8.

Ramey AM, Reeves AB, Ogawa H, Ip HS, Imai K, Bui VN,
Yamaguchi E, Silko NY, Afonso CL. Genetic diversity and
mutation of avian paramyxovirus serotype 1 (Newcastle
disease virus) in wild birds and evidence for intercontinental
spread. Arch Virol. 2013;158(12):2495-503.

Roy P, Venugopalan AT, Manvell R. Characterization of
Newcastle disease viruses isolated from chickens and ducks in
Tamilnadu, India. Vet Res Commun. 2000;24:135-42.

Rue CA, Susta L, Brown CC, Pasick JM, Swafford SR, Wolf PC,
Killian ML, Pedersen JC, Miller PJ, Afonso CL. Evolutionary
changes affecting rapid identification of 2008 Newcastle
disease viruses isolated from double-crested cormorants. J
Clin Microbiol. 2010;48(7):2440-8.

Samour J. Newcastle disease in captive falcons in the Middle East:
a review of clinical and pathologic findings. J Avian Med
Surg. 2014;28(1):1-5.

Samuel AS, Subbiah M, Shive H, Collins PL, Samal SK.
Experimental infection of hamsters with avian paramyxovirus
serotypes 1 to 9. Vet Res. 2011 23;42:38.

Schuler KL, Green DE, Justice-Allen AE, Jaffe R, Cunningham
M, Thomas NJ, Spalding MG, Ip HS. Expansion of an exotic
species and concomitant disease outbreaks: pigeon
paramyxovirus in free-ranging Eurasian collared doves.
Ecohealth. 2012;9(2):163-70.

Sharma B, Pokhriyal M, Rai GK, Saxena M, Ratta B, Chaurasia
M, Yadav BS, Sen A, Mondal B. Isolation of Newcastle
disease virus from a non-avian host (sheep) and its
implications. Arch Virol. 2012;157(8):1565-7.

Smietanka K, Olszewska M, Domanska-Blicharz K, Bocian AL,
Minta Z. Experimental infection of different species of birds
with pigeon paramyxovirus type 1 virus--evaluation of clinical
outcomes, viral shedding, and distribution in tissues.Avian
Dis. 2014;58(4):523-30.

Snoeck CJ, Adeyanju AT, Owoade AA, Couacy-Hymann E,
Alkali BR, Ottosson U, Muller CP. Genetic diversity of
newcastle disease virus in wild birds and pigeons in West
Africa. Appl Environ Microbiol. 2013;79(24):7867-74.

Subbiah M, Yan Y, Rockemann D, Samal SK. Experimental
infection of calves with Newcastle disease virus induces
systemic and mucosal antibody responses. Arch Virol. 2008;
153:1197-1200.

U.S. Department of Agriculture, Animal and Plant Health
Inspection Service [USDA APHIS]. Exotic Newcastle disease.
USDA APHIS; 2003 Jan. Available at:

http://Awww.aphis.usda.gov/Ipa/pubs/fsheet_faq_notice/fs_ahen

d.html.* Accessed 14 Jul 2008.

© 2003-2016

www.cfsph.iastate.edu ® Email: cfsph@iastate.edu

Newcastle Disease

Vidanovi¢ D, Sekler M, Asanin R, Mili¢ N, Nisavi¢ J, Petrovi¢ T,
Savi¢ V. Characterization of velogenic Newcastle disease
viruses isolated from dead wild birds in Serbia during 2007. J
Wildl Dis. 2011;47(2):433-41.

Wakamatsu N, King DJ, Kapczynski DR, Seal BS, Brown CC.
Experimental pathogenesis for chickens, turkeys, and pigeons
of exotic Newcastle disease virus from an outbreak in
California during 2002-2003. Vet Pathol. 2006;43:925-33.

Wan H, Chen L, Wu L, Liu X. Newcastle disease in geese: natural
occurrence and experimental infection. Avian Pathol.
2004;33:216-21.

Watson DW, Nifio EL, Rochon K, Denning S, Smith L, Guy JS.
Experimental evaluation of Musca domestica (Diptera:
Muscidae) as a vector of Newcastle disease virus. J Med
Entomol. 2007;44:666-71.

White CL, Ip HS, Meteyer CU, Walsh DP, Hall JS, Carstensen M,
Wolf PC. Spatial and temporal patterns of avian
paramyxovirus-1 outbreaks in double-crested cormorants
(Phalacrocorax auritus) in the USA. J Wildl Dis.
2015;51(1):101-12.

World Organization for Animal Health [OIE] .Animal diseases
data [online]. Paris: OIE; 2002. Newcastle disease. Available
at: http://www.oie.int/eng/maladies/fiches/a_A160.htm.*
Accessed 7 Jul 2008.

World Organization for Animal Health [OIE]. Manual of
diagnostic tests and vaccines for terrestrial animals [online].
Paris: OIE; 2004. Newcastle disease. Available at:
http://www.oie.int/fileadmin/Home/eng/Health_standards/tah
m/2.03.14 NEWCASTLE DIS.pdf. Accessed 17 Jan 2016.

Yates VJ, Dorothy EF, Henderson BW Jr. Isolation of Newcastle
disease virus from a calf. J Am Vet Med Assoc.
1952;120:149-50.

Zhu W, Dong J, Xie Z, Liu Q, Khan MI. 2010. Phylogenetic and
pathogenic analysis of Newcastle disease virus isolated from
house sparrow (Passer domesticus) living around poultry farm
in southern China. Virus Genes 40:231-5.

*Link defunct

page 9 of 9


http://www.cfsph.iastate.edu/
mailto:cfsph@iastate.edu
http://www.oie.int/fileadmin/Home/eng/Health_standards/tahm/2.03.14_NEWCASTLE_DIS.pdf
http://www.oie.int/fileadmin/Home/eng/Health_standards/tahm/2.03.14_NEWCASTLE_DIS.pdf

	Newcastle Disease
	Importance
	Etiology
	Species Affected
	Wild birds
	Domesticated birds
	Pigeon Paramyxovirus 1
	Mammals
	Zoonotic potential

	Geographic Distribution
	Transmission
	Disinfection
	Incubation Period
	Clinical Signs
	PPMV-1 and other viruses in pigeons and doves
	Mammals

	Post Mortem Lesions      Click to view images
	Diagnostic Tests
	Control
	Disease reporting
	Prevention

	Morbidity and Mortality
	Public Health

	Internet Resources
	Acknowledgements
	References

