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High Plains and Intermountain Center 
for Agricultural Health & Safety (HICAHS)

• Headquartered at Colorado State University

• One of 11 NIOSH-funded Centers for Agricultural 
Safety and Health

• International Dairy Research Consortium

• Collaboration of international researchers 
interested in dairy (livestock) worker health and 
safety research and outreach

• Open to all who are interested 



One Health

• collaborative, multisectoral, and 
transdisciplinary approach

• working at the local, regional, national, 
and global levels

• with the goal of achieving optimal health 
outcomes recognizing the interconnection 
between people, animals, plants, and 
their shared environment.

www.cdc.gov/onehealth

One Health in Dairy

Animal

Human-Worker
Environment
(can be working environment)



Why Take a One Health Approach 
to Understand Respiratory Health 

in Livestock and Humans?



There are many 
barriers that must be 
overcome for a 
pathogen to spillover 
into a new host and 
therefore is a rare 
event.







Why respiratory 
pathogens?

• Respiratory diseases are the most 
frequent cause of epidemics and 
pandemics

• Also have a high morbidity and mortality 
and are therefore the target of multiple 
interventions 



Animals as sources of zoonotic pathogens

Hennig et al., 2022. Porcine Health Management. DOI: 10.1186/s40813-022-00274-x



Species barrier is lowest for influenza A 

transmission between pigs and humans

Reservoir-Human Contact Rate / Zoonotic Pathogen Prevalence in Animal Reservoirs



Reverse 
Zoonoses

Hennig et al., 2022. Porcine Health Management. DOI: 10.1186/s40813-022-00274-x



Reverse 
zoonoses 

from 
farmworker 
to animals

Found 1) evidence of swine-origin influenza A strains present in nasal 
passages of swine workers after work and 2) that some swine workers were 
IAV-RNA positive at farm entry and exit and therefore could introduce new 
strains that could impact pigs.



For BCoV, infective virus was detected after 24 hrs on 
fomites (clothes, boots, wrist-watches, etc.)…Viral BCoV
and BRSV RNA was also detected in human nasal mucosa 
after exposure to animals, but no infective virus was 
found.



Viral Surveillance in 
the Environment

• Non-invasive surveillance
• Aerosols

• Wastewater

• Fomites 









Noninvasive Surveillance for Emerging Pathogens 
on Farms 

Sci Rep. 2020 Jun 22;10(1):10059. doi: 10.1038/s41598-020-67313-xTransbound Emerg Dis 2020;00:1–7





The 
catch-all 
approach

Aarestrup et al., 2021. Pandemics – One Health preparedness for the next. The Lancet Regional Health – Europe 9. 
100210.









Influenza D 
Virus

This Photo by Unknown Author is licensed under CC BY-SA

https://www.geograph.org.uk/photo/165647
https://creativecommons.org/licenses/by-sa/3.0/


IDV Detections in Humans



• Affects lower and upper respiratory tract of cattle, 
primarily young cattle

• Associated with various viruses and bacteria

• Estimated over $3 Billion spent on prevention, 
treatment and losses annually





One Health Study 
Design

We work with farm owners to collect and study samples from 
farm workers, livestock, and the farm environment to better 
understand the epidemiology and ecology of respiratory 
pathogens.



Texas Food Security Novel Respiratory Virus 
Threat Project (CDC)

• In longitudinal One Health study we will prospectively follow two cohorts of 
animal workers working on farms in Texas. 

• The workers’ serial nasopharyngeal swabs the animals’ oral secretions and 
farm bioaerosol samples will be studied with molecular assays for 

Adenoviridae, Coronaviridae, Orthomyxoviridae, Paramyxoviridae, 
Picornaviridae (chiefly enteroviruses), and Pneumoviridae. 

• Next generation sequencing will also be employed on a subset of samples.

Fig. 2 Diagram illustrating planned laboratory analyses.



Rapid Detection of Incursions of SARS-CoV-2 and 
Novel Coronaviruses on Texas’s Meat and Dairy 
Farms (USDA NIFA)

Using a One-Health oriented study design, we will use molecular and next generation 
sequencing techniques to surveil for SARS-CoV-2 and other coronaviruses in livestock 
farms (pigs, cattle, poultry) in Texas.

Should we find evidence of spillover into the human population we will employ 
serological analyses of workers’ sera to assess the potential for spillover.

Lastly, in collaboration with GeneCapture, Inc., we will assess the utility of a new, 
farm-deployable, pan-species coronavirus diagnostic assay for use as a rapid 
diagnostic test on farms. 

Direct RNA hybridization and optical sensing

Reverse genetics studies of novel coronaviruses with 
UTMB’s Vineet D. Menachery



Looking for 
International 
Collaborators to 
Join the Effort!



Questions?
• David Douphrate Douphrate@tamu.edu

• Laura Pulscher Lapulsch@utmb.edu

• Morgan Valley Morgan.Valley@colostate.edu

• Anabel Rodriguez Anabel.Rodriguez@uth.tmc.edu

• Greg Gray Gcgray@utmb.edu

https://vetmedbiosci.colostate.edu/hicahs/

https://www.utmb.edu/one-health
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