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NEWCASTLE DISEASE POULTRY SWEDEN 
29/10/2018: PIGEON ORIGIN

ÅDrop in egg production , 

eggs without shells

ÅNo vaccination of poultry

in Sweden

https://www.gov.uk/government/collections/animal -diseases-international -monitoring 
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NDV WILD BIRDS

From:  Rahman, et al. Open Virol J. 2018; 12: 52ð68.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6142666/


NEWCASTLE DISEASE IN WILD BIRDS

ÅDescribed in 240+ species

ÅLikely all species

susceptible

ÅWorldwide distribution

ÅAll genotypes except

velogenic viscerotropic

Kaleta & Baldus, 1988, Kim et al., 2007, J. Virol; Orynbayev et al. 2018, Arch . Virology

Picture: Juan Manuel Blanco Portillo



NEWCASTLE DISEASE IN WILD BIRDS

ÅLarge scale mortalities : 

ÅDouble -crested

cormorants (Phalacrocorax

auritus)

ÅColumbiforms (Rock dove , 

Eurasian collared dove , 

turtle dove, é)



NEWCASTLE DISEASE IN CORMORANTS

ÅDouble -crested cormorants in 

North America

ÅOutbreaks since 1975

ÅMarch -September in breeding

colonies

ÅGenerally hatch-year birds

ÅCentral nervous signs: Wing

paralysis , Leg paralysis , Ataxia, etc.
Banerjee et al., 1994; Kuiken et al., 1998 a, b &1999

USGS. Milton Friend

Picture from Kuiken et al., 1998



NEWCASTLE DISEASE IN CORMORANTS

ÅFocal inflammatory lesions in 

the brain and kidneys

ÅLong-term excretion of 

pathogenic NDV in  absence of 

mortality

ÅHA tests may be negative

ÅSpread into poultry

documented in 1992 outbreak
Banerjee et al., 1994; Kuiken et al., 1998 a, b &1999

Picture from Kuiken et al., 1998



NEWCASTLE DISEASE IN COLUMBIFORMS

ÅEmergence in Europe in 1980s

Åò3rd Pandemicó

ÅWorldwide distribution

ÅCyclic with outbreaks mostly in 

Winter

ÅHigh genetic diversity

ÅPotentially African origin and present

in pigeons 40 years earlier

Brown & Bevins 2017, 48:68, Vet Res., Xucheng Qiu et al., 2017, Virol J 14:186 

Picture: Miguel Angel Quevedo



NEWCASTLE DISEASE IN COLUMBIFORMS

ÅVarying virulence and tropism

ÅTubulointerstitial nephritis o 

lymphocitic meningoencephalitis

ÅLong-term shedding by infected

pigeons

ÅRecent severe outbreaks in farmed

pigeons in China

ÅSpread into poultry documented

Brown & Bevins 2017, 48:68, Vet Res., Xucheng Qiu et al., 2017, Virol J 14:186 



WATERFOWL AND NDV (AAVV -1)

ÅNon-susceptible?

ÅNatural carrier

ÅLentogenic Class I 

ÅClass II, high genetic diversity

ÅLimited evidence for intercontinental 

spread

ÅStrong innate immune response

ÅProlonged shedding

Rehman et al., Vet Research 2018 49: 94



MIGRATORY FLYWAYS AND DISEASE SPREAD BASED
UPON DATA FROM WATERFOWL



BUTé

ÅKnowledge based on outbreak -

related viruses and

ÅViruses / genome detected during

AIV surveillance programs

ÅSpecies susceptibility variation

Dimitrov et al., 2016 Infect Genet Evol;  



NDV IN OTHER WILD BIRD SPECIES ?

ÅEpidemiology , Reservoir status 

etc. largely unknown for most

terrestrial species

ÅKazakhstan survey : 54 Genotype

VI and VII NDV in 5 aquatic and 6 

terrestrial species

Å13 pathogenic

Kim et al., 2007, J. Virol; Orynbayev et al. 2018, Arch . Virology

https://www.flickr.com/photos/billyboysfot

ocolection/4843548058/in/photostream/

https://www.flickr.com/photos/billyboysfotocolection/4843548058/in/photostream/


By: Jimfbleak

https://commons.wikimedia.org/wiki/User:Jimfbleak


GLOBAL MIGRATION OF WHEATEARS



MIGRATION AND NDV SPREAD

ÅMigratory birds :  

Åòsuperspreaders ó

ÅNaíve hosts

ÅMigratory escape and 

culling

ÅInteraction migration ðhost-

pathogen relationship

Risely et al.,  J Anim Ecol. 2018

Picture: Christian Gortazar



VACCINE DERIVED VIRUSES IN WILD BIRDS

ÅAbundant evidence of spillover of live

attenuated NDV vaccine virus into

peri -domestic and migratory wild 

birds

ÅLa Sota, Hitchner B1, PHY-LMV2, V4

ÅFour continents

ÅRisks of reversion of 

virulence / recombination with wild 

type strains unknown

Ayala et al., 2016 PlosOne; Wajid et al., 2018,  Arch . Virolgy



BIOSECURITY AND THE INTERFACE

ÅDirect and indirect contact

ÅFood, water, soil , rodents , insectsé

ÅSurvival of NDV in faeces up to 27 days

Pirtle & Beran, 1991 



BIOSECURITY

By: Ministry of Agriculture , Fishery and Food, Spain



IN SUMMARY : KNOWNé

ÅClass II AAvV1: Highly diverse , known

natural reservoirs waterfowl , cormorants , 

pigeons

ÅMostly Genotypes V, VI and VII (III and IX 

in China) causes of outbreaks in wild 

birds and poultry

ÅEvidence for continuous evolution , 

limited intercontinental exchange and 

high diversity of genotypes in known host 

species
Ramey et al., Virol J. 2017; Ying He et al., 2018; Virol J.



NDV WILD BIRDS : UNKNOWN

ÅReservoir species other than waterfowl ,  columbiforms and 

cormorants ?

ÅVirulence of pathogenic NDV for hosts?

ÅImpact of infection on migratory decistions and capacity ?

ÅImpact of migration on susceptibility and host-pathogen relation ?

ÅEpidemiological consequences of vaccine virus spillover ?

Picture: Christian Gortazar


