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From http://www.iisertvm.ac.in/faculties/stalin/research_areas.phpx



Where are large 
groups of people 

and animals mixing?





Small Family Farm

www.carolineprogress.com







Waterkeeper Alliance and the Environmental Working Group used public data to create maps of CAFO locations in North Carolina in 2016. 

For more information and interactive maps, visit https://www.ewg.org/interactive-

maps/2016_north_carolina_animal_feeding_operations.php#.W6KBLPZReUk.



NC Pork Production

https://www.ncpork.org/exports/
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Fig 1. Pork Consumption in China and the United States, 
1960-2012 (Source: USDA)
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CAFOs in the Scientific Literature



• Occupational exposures to zoonotic 
pathogens

• Influenza A Viruses
• E. coli
• S. aureus
• S. suis
• Campylobacter

• Antimicrobial Resistance 

CAFOs and Zoonotic Pathogens

Zoonoses- a disease that can be transmitted from animals to people

Reverse Zoonoses- a disease that can be transmitted from people to 
animals

Definitions

www.cdc.gov





Emerging Coronaviruses in Swine



Surveillance



• Disadvantages:

• Disrupts production

• Undue stress on animals

• Compromises biosecurity

• Fear of economic backlash

• Expensive

• Humans often serve as sentinels for novel 
diseases

Current Surveillance

Surveillance methods that are less invasive and more 
readily accepted by production managers are needed



One Health

“The integrative effort of multiple disciplines working locally, 
nationally, and globally to attain optimal health for people, 
animals, and the environment” -AVMA 



Slurry Sampling



A Feasibility Study of Conducting 
Surveillance for Swine Pathogens in Swine 
Slurry in North Carolina Swine Farms

Objectives: 
• Establish non-invasive slurry 

sampling as a means of routine 
surveillance for the detection of 
pathogens of zoonotic and 
economic concern

• Train farm owners/managers to 
collect slurry samples and to 
implement surveillance of their 
swine herds

Collaborating Institutions:
• Duke University
• NC Agromedicine Institute

Overall Goal: To determine if slurry 

sampling was a viable alternative non-invasive 

method for virus surveillance on swine farms. 

Animal



Slurry Pilot

Animal



Bivariate Risk Analysis
Key Findings:
• Detections of both enterovirus and coronavirus associated with pig weight (more positives 

in young pigs)
• Enterovirus was significantly associated with more pigs in the barn (OR 4.29; 95% CI 1.77, 

10.43)
• Detection of coronavirus and senecavirus often coincided with detection of enterovirus (OR 

3.76; 95% CI 1.55, 9.15 and OR 3.56; 95% CI 1.10, 11.52)
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Viral breakdown
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Viral breakdown
Fanning shape
hints at new 
viral strain



What did we learn?



Emerging Viruses at the Human/Animal Interface
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Why does it matter?



SARS OUTBREAK, 2003:
Rapid spread worldwide by movement of people 

“Disease is only a plane flight away”



• Duke University
• Gregory Gray, MD, MPH

• One Health Team

• North Carolina Agromedicine Institute (ECU, 
NCSU and NC A&T)
• Annette Greer, PhD
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Questions?

https://sites.globalhealth.duke.edu/dukeonehealth/


