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Since 2010, there have been 465

reported infections with variant

influenza viruses in the United States.

The majority of the cases had 

prolonged direct or indirect 

exposure to swine at agricultural

fairs (i.e. exhibitors or their family) 

members. 

Public Health Importance
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Why do we care?
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Commercial Swine vs. Exhibition Swine

Commercial swine
• ~66 million pigs

• large farms (~1000 pigs)

• all-in/all-out production

• limited human exposure

Exhibition swine
• ~1 million pigs

• small farms (~6 pigs)

• low population integrity

• high human exposure
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Unique swine-human interface

• Non-commercial swine (youth education programs)

• Multi-source pigs 

• High people:pig ratio (~150 million people)

• Pigs and people comingled for a prolonged period of time

Exhibition Swine

Agricultural Fairs
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Total swine inventory Exhibition swine per county fair

Lower concentration                                     Higher concentration

What’s the deal with Indiana and Ohio?

Bliss N, et al. J Am Vet Med Assoc. 2017 Sep 15;251(6):706-713.
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Since 2009, OSU AIEERP has been collecting nasal 

swabs from pigs at agricultural fairs in Ohio.

• Approximately 25% of fairs we visit have pigs that 

are shedding IAV.

• Most infected pigs are NOT displaying clinical 

signs at the time of sample collection.

• If a fair has 1 positive pig, likely that 

greater than 60% of the pigs are

positive.

IAV surveillance
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Sampling Methods

Typical timeline of fairs

Weights Shows Sale

Entry Exhibition Period Departure

4-36 hours 3-10 days 4-36 hours

Sample 

Collection



9

UNIT ID HERE IN ALL CAPS

DEPARTMENT OF VETERINARY PREVENTIVE MEDICINE

• American Association of Swine Veterinarians

• Centers for Disease Control and Prevention

• Council for State and Territorial Epidemiologists

• International Association of Fairs and Exhibitions

• Minnesota Center for Influenza Research and 

Surveillance

• National Assembly of State Animal Health 

Officials

• National Association of State Public Health 

Veterinarians

• National Pork Board

• National Swine Registry

• USDA, APHIS, VS

• USDA, NIFA, Youth & 4-H

Policy Working Group
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Mitigation Strategies

Potential  Mitigation Strategies
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“Shorten the total time pigs are on the exhibition grounds, 

ideally exhibition swine should be on the exhibition grounds 

no more than 72 hours.”

-Measures to Minimize Influenza Transmission at Swine 

Exhibitions

Objective:

Validate the recommendation of limiting swine exhibitions 

to 72 hours to prevent zoonotic transmission of IAV-S.

Shorten swine exhibitions 
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Methods

Sample every pig, every day at 8 fairs in 2014 (repeated  

in 2015).

Shorten swine exhibitions 
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Results

• 6,810 pigs sampled

• 948 (13.9%) were detected as positive during the course 

of study. 

• IAV was detected in the pigs at 7 (44%) of the 16 fairs
• Sustained IAV transmission at 5 of the 7

• Within those 5 events, the proportion of pigs testing 

positive for IAV at the conclusion of fairs was 49%.

• If the exhibitions had ended at 72 hours, the proportion 

of positive pigs would have been <18%.

Shorten swine exhibitions 
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2016 H3N2v cases

18 H3N2v cases

- Linked to swine exposure at 7 fairs across Ohio and Michigan

- Six of the seven were participating in our CEIRS surveillance

Estimated IAV prevalence in the pigs at the six fairs was 77.5%. 
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Bowman AS, et al. Emerg Infect Dis. 2016

2016 H3N2v cases

1st documented zoonoses from this genotype

Human-

like H3

Cluster 

IV A
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2016 IAV Surveillance at 100 Agricultural fairs
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National 
Jackpots

State 
Jackpots

County Fairs
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Jackpot Shows
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Agricultural Fairs Jackpot Shows

Restricted to local residents

Long duration (~ one week)

Public in attendance

Age 9-18

Limited movements

Education project focused

Open to everyone

Short duration (~2 days)

Limited attendance

Wider age range of exhibitors (3-21)

Frequent movement

Competition focused

Fairs vs. Jackpot shows
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Jackpots: Week 1
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Jackpots: Week 2
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Jackpots: Week 3
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Jackpots: Week 4
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Jackpots: Week 5
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Jackpots: Week 6
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Jackpots: Week 6
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Jackpots: Week 7
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Jackpots: Week 8
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Jackpots: Week 9
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Jackpots: Week 10
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Jackpots
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Jackpots

Average one-way distance to a show was 161 miles. 

• National shows: 334 miles (range: 7-1880) 

• State circuit shows: 52 miles (range: 1-1134)



34

UNIT ID HERE IN ALL CAPS

DEPARTMENT OF VETERINARY PREVENTIVE MEDICINE

3,754 samples

461 IAV positive (12.3%)
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2016 IAV Surveillance at 100 Agricultural fairs



37

UNIT ID HERE IN ALL CAPS

DEPARTMENT OF VETERINARY PREVENTIVE MEDICINE

Exhibition swine are a highly mobile population of pigs.

• Shows create an extensive transmission network that 

allows for rapid and widespread dissemination of 

virus. 

• Mechanism for dissemination of other emerging or 

high-consequence diseases in swine.

Summary



38

UNIT ID HERE IN ALL CAPS

DEPARTMENT OF VETERINARY PREVENTIVE MEDICINE

0

20

40

60

80

100

0 24 48 72 96 120 144 168

P
e
rc

e
n
t 

o
f 
s
a
m

p
le

s
 t

e
s
ti
n
g
 p

o
s
it
iv

e
 f

o
r 

in
fl
u
e
n
z
a
 A

 v
ir
u
s

Hours Post Arrival

Fair 1 & 2: Virus Detection in Pigs via PCR - Duration of Fair

Fair 1 Fair 2



39

UNIT ID HERE IN ALL CAPS

DEPARTMENT OF VETERINARY PREVENTIVE MEDICINE



40

UNIT ID HERE IN ALL CAPS

DEPARTMENT OF VETERINARY PREVENTIVE MEDICINE

Lauterbach SE et al. Emerg Microbes Infect. 2017 Feb 22;6(2):e10.
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Study 3:

Adoption of recommended hand 

hygiene practices to protect public 

health at agricultural fairs
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Gaps
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