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Dr. Jamie Jonker, NMPF

Updates on 
H5N1 Outbreak



HPAI H5N1 in 197 
Wild Bird Species
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Bird Species Number Positive
Mallard 1449
Canada goose 760
Green-winged teal 641
Black vulture 588
Bald eagle 583
Blue-winged teal 575
Snow goose 575
Red-tailed hawk 383
American wigeon 361
Great horned owl 347
Gadwall 297
Wood duck 290
Northern pintail 179
Northern shoveler 170
Turkey vulture 141
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HPAI H5N1 in 
Dairy Cattle
• First confirmed in Texas on March 25
• 145 confirmed herds in twelve states 

as of July 10, 2024
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HPAI H5N1 in Commercial 
Poultry Flocks
Since March 25 at least:
• 1 egg layer in Texas panhandle 
• 4 egg layer, 4 turkey farms in Michigan
• 2 egg layer, 8 turkey farms in Minnesota
• 1 egg layer, 1 turkey farm in Iowa
• Phylogenetic relationship to dairy strain 
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Disclaimer

The resources presented here are publicly available. 

The opinions of the presenter are hers and hers alone; 
she does not represent NMPF or USDA.



Overview

• Spread of 
Influenza A H5N1

• Biosecurity for 
Exhibitions, Fairs

• Protecting animals, 
people

• Resources available



Influenza A Virus

Get their specific “names” from 
surface proteins
• Hemagglutinin (HA: 1 to 19)
• Neuraminidase (NA: 1 to 11)
• Lots of combos and “mixing”

Highly Pathogenic to birds
• H5 and H7
• H5N1 outbreak since Feb 2022 

in U.S. poultry

Thanks to Marie Culhane – 
addition of the ‘green cow’



Birds, Mammals, People = Oh My!

Source: Figure 6, From birds to mammals: spillover of highly pathogenic avian influenza H5N1 virus 
to dairy cattle led to efficient intra- and interspecies transmission, Caserta LC et.al, BioRXIV
https://www.biorxiv.org/content/10.1101/2024.05.22.595317v1.full    

https://www.biorxiv.org/content/10.1101/2024.05.22.595317v1.full


H5N1 Virus = Different Effects (2024)

Waterfowl
• Carriers

Poultry
• Deadly

Wild Birds
• Carriers
• Deadly

Cats
• Deadly

Dairy Cattle
• Lost milk 

production, 
decreased 
feed intake 

Alpacas
• Sick, 

abortions

Beef Cattle, Pigs, Goats
• No reported impact

to date

Humans
• Red eyes
• Cough
• Fatigue

Clade 2.3.4.4b Genotype B3.13



H5N1 Perspectives

This could 
kill us…

This could 
make me 
sick…



How is H5N1 Spreading in Dairy Cattle?

One dataset, modeled 
based on “fingerprint” 
of virus

Source: Figure 3C, Emergence and interstate spread of highly pathogenic avian 
influenza A(H5N1) in dairy cattle; Nguyen TQ et.al, BioRXIV 
https://www.biorxiv.org/content/10.1101/2024.05.01.591751v1.full  

Since this report, LOCAL 
spread between dairies and 
poultry operations in Michigan

https://www.biorxiv.org/content/10.1101/2024.05.01.591751v1.full


Disease Spread
• Animals may not show
obvious signs of disease

• Infected, undetected

• Animal       animal
• Animal       human “zoonotic”

• Animal or human must be 
exposed to develop disease

• Biosecurity: Focus on 
preventing exposure



H5N1 in Lactating Dairy Cattle
• Sudden drop feed intake, 
decreased rumination

• Clear nasal discharge
• Sudden drop in milk production

• Some severe cases: thicker, 
concentrated, colostrum-like milk

• Manure – tacky to loose
• Lethargy, dehydration, fever
• Testing shows high levels of viral 
particles in milk (millions)

• Some BEFORE clinical signs appear
www.aphis.usda.gov/sites/default/files/

hpai-livestock-case-definition.pdf 
Source: LC Caserta, 2024:  

www.biorxiv.org/content/10.1101/2024.05.22.595317v1.full 

http://www.aphis.usda.gov/sites/default/files/hpai-livestock-case-definition.pdf
http://www.aphis.usda.gov/sites/default/files/hpai-livestock-case-definition.pdf
http://www.biorxiv.org/content/10.1101/2024.05.22.595317v1.full


How HPAI H5N1 Enters or 
Leaves a Lactating Dairy Cow

Research Needed

?

Rarely

Virus Found

?



CDC Monitoring 
People Exposed 
to H5N1 in Cattle • At least 1390 people monitored

• At least 60 persons tested 
• 4 cases of H5N1

• Red eyes: TX (1), CO (1), MI (1)
• Cough: MI (1)

March 2024 to 
June 29, 2024

From first exposure 
to 10 days after last 
exposure to infected 
dairy cattle

CDC Weekly Snapshot: Monitoring Avian Influenza A(H5N1) 
Data: www.cdc.gov/bird-flu/h5-monitoring/index.html 

Risk to Public is LOW
Ongoing surveillance looking for virus changes

New England Journal of Medicine
Highly Pathogenic Avian Influenza A(H5N1) Virus 
Infection in a Dairy Farm Worker, May 3, 2024; 
https://www.nejm.org/doi/full/10.1056/NEJMc2405371  

http://www.cdc.gov/bird-flu/h5-monitoring/index.html
https://www.nejm.org/doi/full/10.1056/NEJMc2405371


CDC 
Resources 

Available in 
English and 
Spanish

www.cdc.gov/flu/pdf/
avianflu/farm-workers-
h5n1-print.pdf 



Biosecurity Planning for 
Exhibitions
Follow Federal, State and Exhibition-specific Guidelines



Protect Cattle, People
• Generally, show animals are 
very healthy and serious 
animal disease is unusual 
at animal exhibitions 

• Can still shed HPAI virus 
when they look healthy

• Focus on 
• Cleanliness!
• Separation!
• Isolating after! www.aphis.usda.gov/sites/default/

files/guidance-dairy-cattle-livestock-
exhibition.pdf 

https://www.aphis.usda.gov/sites/default/files/guidance-dairy-cattle-livestock-exhibition.pdf
https://www.aphis.usda.gov/sites/default/files/guidance-dairy-cattle-livestock-exhibition.pdf
https://www.aphis.usda.gov/sites/default/files/guidance-dairy-cattle-livestock-exhibition.pdf


USDA APHIS Recommendations

• Before, During, After Event

• Exhibitor Organizers

• Exhibitors

www.aphis.usda.gov/sites/default/files/gui
dance-dairy-cattle-livestock-exhibition.pdf 

http://www.aphis.usda.gov/sites/default/files/guidance-dairy-cattle-livestock-exhibition.pdf
http://www.aphis.usda.gov/sites/default/files/guidance-dairy-cattle-livestock-exhibition.pdf


• Contact info
• Exhibitors
• State Veterinarian
• Local/state public health

• Establish official 
show veterinarian

• Understand, communicate 
testing requirements to 
all exhibitors

• Federal, State & Exhibition

Exhibition Organizers: Before Event

USDA Recommendations for Dairy Cattle Exhibitions

• Write & share biosecurity 
plan with exhibitors

• Put handwashing stations 
near exit of exhibition area

• If used for dairy cattle 
previously, clean & disinfect 
contact surfaces



Pre-Movement Testing Requirements
• USDA APHIS

• Interstate movement of 
lactating* dairy cattle

• Milk samples from 
individual cows (up to 30)

• Certificate of Veterinary 
Inspection (CVI)

• Negative result within 7 
days of movement

• Return home on same test 
result if exhibition/show 
does not exceed 10 days 
of length

www.aphis.usda.gov/sites/default/files/aphis-
requirements-recommendations-hpai-livestock.pdf 

• State Requirements
• Intrastate movement 
• May be in addition to USDA
• May apply to other classes 

of dairy animals
• May have different 

test/timing requirements
• Exhibition/Fairs

• May be in addition to 
USDA, States

*Non-lactating not subject to 
testing for interstate movement

http://www.aphis.usda.gov/sites/default/files/aphis-requirements-recommendations-hpai-livestock.pdf
http://www.aphis.usda.gov/sites/default/files/aphis-requirements-recommendations-hpai-livestock.pdf


Finding Testing Requirements
• USDA – Interstate 
www.aphis.usda.gov/sites
/default/files/aphis-
requirements-
recommendations-hpai-
livestock.pdf 

• State 
• Department of Agriculture
• State Veterinarian/Animal 

Health Official
• www.usaha.org/upload/Fed

eral%20and%20State%20
Health/STATE_ANIMAL_HEA
LTH_OFFICIALS.pdf 

• Exhibition/Fair 
• Website, contact organizers

http://www.aphis.usda.gov/sites/default/files/aphis-requirements-recommendations-hpai-livestock.pdf
http://www.aphis.usda.gov/sites/default/files/aphis-requirements-recommendations-hpai-livestock.pdf
http://www.aphis.usda.gov/sites/default/files/aphis-requirements-recommendations-hpai-livestock.pdf
http://www.aphis.usda.gov/sites/default/files/aphis-requirements-recommendations-hpai-livestock.pdf
http://www.aphis.usda.gov/sites/default/files/aphis-requirements-recommendations-hpai-livestock.pdf
http://www.usaha.org/upload/Federal%20and%20State%20Health/STATE_ANIMAL_HEALTH_OFFICIALS.pdf
http://www.usaha.org/upload/Federal%20and%20State%20Health/STATE_ANIMAL_HEALTH_OFFICIALS.pdf
http://www.usaha.org/upload/Federal%20and%20State%20Health/STATE_ANIMAL_HEALTH_OFFICIALS.pdf
http://www.usaha.org/upload/Federal%20and%20State%20Health/STATE_ANIMAL_HEALTH_OFFICIALS.pdf


Biosecurity

Management 
practices to 
protect cattle 
and people from 
disease exposure

28
NMPF FARM Everyday Biosecurity Manual: 
nationaldairyfarm.com/farm-biosecurity/ 

(milking unit/parlor)

https://nationaldairyfarm.com/farm-biosecurity/


Disease Prevention: Many Layers

Swiss cheese is used as an example of gaps (holes) and protection (solid)
H5N1 virus is destroyed by pasteurization; cheese is safe to eat!



Disease Prevention: Testing

Swiss cheese is used as an example of gaps (holes) and protection (solid)
H5N1 virus is destroyed by pasteurization; cheese is safe to eat!



Disease Prevention: Biosecurity

Swiss cheese is used as an example of gaps (holes) and protection (solid)
H5N1 virus is destroyed by pasteurization; cheese is safe to eat!



Biosecurity Plan for Dairy 
Cattle at Exhibitions, Fairs

1. Limit commingling 
2. Plan for milk from 

healthy cows
3. Designate isolation area for 

sick cows
• Plan for discarding milk

4. Limit direct contact 
with public

5. Outline cleaning, 
disinfection steps

USDA Recommendations for Dairy Cattle Exhibitions



Limit Commingling, 
Nose-to-Nose

• Empty stalls between non-
herd mates

• Tarps: Caution for 
air flow

Barns: 
Lactating 

Cows

• At tie-outs, give space between, 
schedule times

• Hose down walls, ground 
(remove snot, saliva)

• Spray disinfectant, let it sit 
before next cow

• Wash lactating cows last when 
possible

Wash 
racks



Limit Commingling, Nose-to-Nose

Holding areas
• Give space prior to entering

Show ring
• Space out during judging



Plan for Milk from Healthy Cows

• Describe removal plan
• Follow all local, 
state regulations

• Bucket milk
• Do not dump anywhere 

besides designated tanks
• Avoid spills when/if 

transporting off-site

• Shared on-site parlor
• Sanitize units between uses
• Hose down all surfaces 

after use (milk, urine)
• Spray disinfectant on 

surfaces, let it sit before 
next group enters



Isolate Sick Cows

Make sure 
exhibitors 

know signs of 
HPAI H5N1

Notify dairy 
superintendent
/show manager 
so veterinarian 
can examine, 
test as needed

CDC recommends 
organizers stock 
and use NIOSH 

approved Personal 
Protective 

Equipment (PPE)

?
USDA Recommendations for Dairy Cattle Exhibitions



Isolate Sick Cows
• Isolation area:

• Away from all other animals, 
poultry, public

• No shared air space, panels/fence 
lines, waterers, feeding equipment, 
milking equipment

• Discard milk following local, 
state regulations

• Make plans to release animal 
off grounds

• State Veterinarian will guide on 
movement expectations

Source: LC Caserta, 2024:  
www.biorxiv.org/content/10.1101/2024.05.22.595317v1.full USDA Recommendations for Dairy Cattle Exhibitions

http://www.biorxiv.org/content/10.1101/2024.05.22.595317v1.full


Limit Direct Contact with Public

USDA Recommendations for Dairy Cattle Exhibitions



Provide Handwashing Options



www.nasphv.org



Clean and 
Disinfect

www.epa.gov/pesticide-
registration/epas-registered-
antimicrobial-products-effective-
against-avian-influenza 

USDA Recommendations for Dairy Cattle Exhibitions

http://www.epa.gov/pesticide-registration/epas-registered-antimicrobial-products-effective-against-avian-influenza
http://www.epa.gov/pesticide-registration/epas-registered-antimicrobial-products-effective-against-avian-influenza
http://www.epa.gov/pesticide-registration/epas-registered-antimicrobial-products-effective-against-avian-influenza
http://www.epa.gov/pesticide-registration/epas-registered-antimicrobial-products-effective-against-avian-influenza


Disinfectants = Many
FOLLOW LABEL DIRECTIONS
• Virkon® S (sodium chloride, 
potassium peroxymonosulfate)

• Household bleach (Sodium 
hypochlorite)

• 5.25%, 6.15%, 8.25% 
concentrations available

• Aim for 200ppm solution
• Vital Oxide ®, Oxine ® 
(chlorine dioxide)

• Accel® (accelerated hydrogen 
peroxide)

Presenter has no financial interest in any of the above products



Biosecurity: Exhibitors



Exhibitors: Before Event

KNOW MOVEMENT, 
TESTING 

REQUIREMENTS

KNOW SIGNS OF 
HPAI IN CATTLE

ENSURE ONLY 
HEALTHY PEOPLE 

ATTEND

USDA Recommendations for Dairy Cattle Exhibitions



Biosecurity Prior 
to Show
Clean, Disinfect
• Feed, grooming, 

milking equipment
• Stall tools (shovels, forks)
• Vehicle and trailer 

interior, exterior
Avoid!
• Transporting animals 

from different premises 
in same trailer

USDA Recommendations for Dairy Cattle Exhibitions



Livestock 
Trucks, Trailers

• HPAI spread in leaked milk, urine
• All animals traveling together could 
be exposed



Biosecurity: During Event

• Paperwork for entry
• Follow event 
biosecurity plan

• Follow event guidance for 
milk handling

• Do not share equipment, 
supplies, feed, water

• C&D if used on 
other animals

• Monitor cattle for signs of HPAI
• Report if concerned

• Follow isolation steps
• Protect animal handlers

• Dedicated coveralls, boots or boot 
covers, gloves 

• Do not share equipment, 
supplies, tools

• Wash hands

USDA Recommendations for Dairy Cattle Exhibitions



Milking: During Event

• Use own equipment 
OR

• Shared on-site parlor
• Sanitize units between uses
• Hose down all surfaces 

after use (milk, urine)
• Spray disinfectant on 

surfaces, let it sit before 
next group enters



Biosecurity:
After Fair/Event

• Isolate, observe animals 
daily for 30 days

• No shared air space, 
waterers, feeding 
equipment, pens, milking 
equipment (milk last)

• Discuss with herd 
veterinarian about testing 
for diseases of concern

USDA Recommendations for Dairy Cattle Exhibitions



Biosecurity: After Fair/Event

• Equipment:
• Do not share between show cattle, home herd
• Clean and disinfect all taken to show

• Milk show cows last
• Contact veterinarian if see any signs of H5N1:

• Decreased milk production 
• Thickened, discolored milk 

• Reduced appetite
• Lethargy, fever, and/or dehydration

USDA Recommendations for Dairy Cattle Exhibitions



Humans: After Fair/Event

• Observe for signs of flu-like illness for 10 days
• Contact your health care provider, local public 
health if you develop:

• Red eyes (conjunctivitis)
• Fever
• Cough
• Sore throat
• Runny, stuffy nose
• Body or head aches
• More tired than explained by “fair-fatigue”

USDA Recommendations for Dairy Cattle Exhibitions



Take Steps Today!

Protect Your Herd



Resources for Organizers

www.aphis.usda.gov/sites/default/
files/guidance-dairy-cattle-livestock-

exhibition.pdf 

www.cdc.gov/flu/other/fair-
organizers-information.html 

https://www.aphis.usda.gov/sites/default/files/guidance-dairy-cattle-livestock-exhibition.pdf
https://www.aphis.usda.gov/sites/default/files/guidance-dairy-cattle-livestock-exhibition.pdf
https://www.aphis.usda.gov/sites/default/files/guidance-dairy-cattle-livestock-exhibition.pdf
https://www.cdc.gov/flu/other/fair-organizers-information.html
https://www.cdc.gov/flu/other/fair-organizers-information.html




Thank you!

Danelle Bickett-Weddle
dbw@preventalytics.com “Statue of Biosecurity”

mailto:dbw@preventalytics.com


Website
www.nmpf.org

Phone
703-243-6111

Email
info@nmpf.org

2107 Wilson Blvd., Suite 600
Arlington, VA 22201


	Essential Biosecurity Measures for �Exhibitors and Fair Organizers
	Slide Number 2
	HPAI H5N1 in 197 Wild Bird Species 
	Slide Number 4
	HPAI H5N1 in Dairy Cattle
	HPAI H5N1 in Commercial Poultry Flocks
	Essential Biosecurity Measures for Exhibitors and Fair Organizers
	Disclaimer
	Overview
	Influenza A Virus
	Birds, Mammals, People = Oh My!
	H5N1 Virus = Different Effects (2024)
	H5N1 Perspectives
	How is H5N1 Spreading in Dairy Cattle?
	Disease Spread
	H5N1 in Lactating Dairy Cattle
	How HPAI H5N1 Enters or �Leaves a Lactating Dairy Cow
	CDC Monitoring People Exposed to H5N1 in Cattle
	CDC Resources 
	Biosecurity Planning for Exhibitions
	Protect Cattle, People
	USDA APHIS Recommendations
	Exhibition Organizers: Before Event
	Pre-Movement Testing Requirements
	Finding Testing Requirements
	 
	Disease Prevention: Many Layers
	Disease Prevention: Testing
	Disease Prevention: Biosecurity
	Biosecurity Plan for Dairy Cattle at Exhibitions, Fairs
	Limit Commingling, Nose-to-Nose
	Limit Commingling, Nose-to-Nose
	Plan for Milk from Healthy Cows
	Isolate Sick Cows
	Isolate Sick Cows
	Limit Direct Contact with Public
	Provide Handwashing Options
	www.nasphv.org
	Clean and Disinfect
	Disinfectants = Many
	Biosecurity: Exhibitors
	Exhibitors: Before Event
	Biosecurity Prior to Show
	Livestock Trucks, Trailers
	Biosecurity: During Event
	Milking: During Event
	Biosecurity:�After Fair/Event
	Biosecurity: After Fair/Event
	Humans: After Fair/Event
	Take Steps Today!
	Resources for Organizers
	Slide Number 54
	Thank you!
	Slide Number 56

