
Global control of poultry diseases:
Challenges & opportunities

Venugopal Nair

Pirbright Institute United Kingdom

Preventing and controlling 

viral diseases of animals

Poultry Conference Kathmandu Nov 2018





Poultry health is critical for global food security



Predicted global demand for meat
(2005 vs 2050)



http://www.poultrytrends.com/2016/#&pageSet=5

Global poultry production is expected to grow by 24 
percent over the next decade

http://www.poultrytrends.com/2016/#&pageSet=5


Poultry Industry has made significant advances 

in meat and egg production in the few decades





Global imbalance in production and 

availability of livestock products
One  billion hungry Two billion overweight



Infectious diseases remain the major threat 

for sustainable growth



Some of the diseases have devastating 

effects on health & welfare

Marek’s disease

Infectious bronchitis

Newcastle disease

Gumboro disease



In outbreaks of avian flu it’s not uncommon for a farmer to 
open the door one morning and find 99% of their birds dead



World is no longer compartmental



Movement of millions of birds across the world



Global Alliance for Research on Avian Diseases (GARAD): 

One of the largest network of avian researchers
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UK-China Centre of Excellence for 

Research on Avian Diseases
Binzhou, Shandong Province, China 





ALV-J  remains a major threat in most parts of 

China, especially in native chickens

Three Yellow Chicken



Phylodynamics of Newcastle disease and 

avian influenza in Nepal 2018



Establishing field data-driven 
vaccine platform for Newcastle 

disease virus in poultry: 
Step towards poverty alleviation 

& food security in Kenya



Modern poultry farming –

embracing new technologies



While there is no replacement for good stockmanship, if used properly, robotics, automation and Big Data do have the 
potential to vastly improve health, safety and welfare in poultry production

Octopus

Tibot Spoutnic

Poultry Bot

Robots in poultry production 



Simple Strategy for Rapid and Sensitive Detection of Avian Influenza A H7N9 Virus 
Based on SPR Biosensor and New Generated Antibody

Anal. Chem., Article ASAP DOI: 10.1021/acs.analchem.7b03934



Need for biosensors for detection of pathogens

Graphene chips

aptamers



Biosecurity is critical in disease control



Current strategy with multiple conventional

vaccines is increasingly becoming less effective

• Suboptimal vaccination practices 

• Poor quality vaccines

• Immunosuppressive pathogens

• Mixed infections of pathogens

• Emergence of new viruses

• Widespread antigenic diversity



Diversity and evolution of Newcastle disease 

viruses threaten vaccine efficacy



Infectious Bronchitis

.PLoS Pathog 14(4): e1007009. https://doi.org/10.1371/journal.ppat.1007009



What innovations are needed for 
sustainable control of avian diseases?

 Need more viral vectors that can 
work along with the current vectors

 Need new approaches for diseases 
where vaccination is not used

 Need new technologies to produce 
multivalent & targeted vaccines



Recombinant herpesvirus of turkeys (HVT): 
the most successful recombinant viral vector for avian diseases



CRISPR/Cas9 gene editing: 
Technology that is revolutionizing Biology
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Hornless cattle PRRS-resistant pigs

White coloured mushrooms AquAdvantage Atlantic salmon

Gene editing in agriculture & livestock breeding



CRISPR/Cas9-based gene editing to develop 
innovative vaccines against avian diseases
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