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Influenza Virus Threats to 
Swine Agricultural Workers:
What Do We Know?



•
 

Sept 30-
 

Oct 5th, Iowa’s Cedar Rapids 
Swine Show –

 
a flu-like illness spread to 

millions of swine across Iowa
•

 
JS Koen, an inspector, Division of Hog 
Cholera Control of the Bureau of Animal 
Industry-
⎯

 
Rapidly spread through herds

⎯
 

Swine developed high temperatures, 
heavy coughs, drippy noses and eyes, 
many died

The Great Spanish Flu 
Pandemic of 1918-1919



Swine Influenza
•

 
Frequent epidemics among US swine 
populations

•
 

Birds and swine often exchange influenza A 
viruses

•
 

Among humans 50 cases of zoonotic swine 
influenza virus infections reported; 37 among 
civilians and 13 among military personnel

•
 

Human-to-human transmission 46% (12 of 26)
•

 
14% (7 of 50) case fatality rate. 

•
 

Most civilian subjects (61%) reported swine 
exposure. 

Myers KP, Olsen CW, Gray GC. Clin Infect Dis, 2007;44;1084-88.



Shinde et. al. N Engl J Med 2009;360:2616-25





Family Farm







Intensive Swine Production & SIV

•
 

SIV is endemic where modern production 
facilities are common

•
 

Risk factors for sow-herd SIV seropositivity -
 

pigs 
density, an external source of breeding pigs, total 
animals on the site, and closeness of barns

•
 

Risk factors for finisher-herd SIV positivity -
 

SIV 
positive sows, large herd size, high pig farm 
density, and farrow-to-finish type of farm.

Influenza Other Respir Viruses. 2008 May;2(3):99-105
Can J Vet Res. 2008 Jan;72(1):7-17



Putting Meat on the Table: Industrial Farm
 Animal Production, April 2008

•
 

….the continual cycling of swine 
influenza viruses and other animal 
pathogens in large herds or flocks 
provides increased opportunity for the 
generation of novel viruses

 
through 

mutation or recombinant events that 
could result in more efficient human-to-

 human transmission of these viruses. 





Novel H1N1 Spread to Farms

•
 

Canada -
 

pigs
•

 
Australia -

 
pigs

•
 

Chile –
 

turkeys
•

 
Ireland -

 
pigs

http://www.corrections.com/news/article/22168



The U.S. Department of Agriculture (USDA), concerned about a perceived drop in 
swine disease samples from pork producers, is urging veterinarians to continue 
monitoring herds for a variety of diseases, including the H1N1 influenza virus.

The problem with monitoring swine herds is that many producers fear what virus 
discovery in their herds would do, says Ed Curlett, USDA Animal and Plant 
Health Inspection Service (APHIS) spokesman. 

The agency found that disease sample submissions in general, not just pertaining 
to H1N1, have decreased greatly from last year. 

“Submissions are down because of fears of what could happen if they have the 
H1N1 virus,”

 

Curlett says. “We’re trying to get the message out right now to 
producers that if there is a detection of the H1N1 influenza in their herd, once 
their animals recover they can move in commerce, they can go to slaughter. They 
won’t be penalized.”



Evidence of Swine Influenza Virus 
Infection Among Swine Workers

•
 

Controlled, cross-sectional seroprevalence studies 
among 111 farmers, 97 meat processing workers, 65 
veterinarians, and 79 control subjects using serum 
samples collected during the period of 2002–2004. 

•
 

Serum samples were tested using a hemagglutination 
inhibition assay against 6 influenza A virus isolates 
collected recently from pigs and humans: 
A/Swine/WI/238/97 (H1N1), A/Swine/WI/R33F/01 
(H1N2), A/Swine/Minnesota/593/99 (H3N2), A/New 
Caledonia/20/99 (H1N1), A/Panama/2007/99 (H3N2), 
and A/Nanchang/933/95 (H3N2).

Myers KP, Olsen CW, Setterquist SF, Capuano AW, Donham KJ, Thacker EL, Merchant JA, Gray GC. 
Evidence of Swine Influenza Virus Infection Among Swine Workers. Clin Infect Dis 2006:42:14-20.

http://www.public-health.uiowa.edu/CEID/images/Albums compiled/Veterinarian study/images/IMG_2558_JPG.jpg


Table 1.  Adjusted odds ratios of antibody against swine influenza virus, proportional odds model.

Odd Ratios

Risk factors Swine H1N1 Swine H1N2

Occupation

Farmers/controls 35.3 (7.7-161.8) 13.8 (5.4-35.4)

Meat processing workers/controls 6.5 (1.4-29.5) 2.7 (1.1-6.7)

Veterinarian workers/controls 17.8 (3.8-82.7) 9.5 (3.6-24.6)

Age 1 (1-1) 1 (1-1)

Gender

Male/Female 2.9 (1.6-5.2) 2.3 (1.4-3.7)

Antibody to human virus

H1N1 2.8 (1.6-5) 2.7 (1.6-4.5)

Myers KP, Olsen CW, Setterquist SF, Capuano AW, Donham KJ, Thacker EL, Merchant JA, Gray GC. 
Evidence of Swine Influenza Virus Infection Among Swine Workers. Clin Infect Dis 2006:42:14-20.  



Preventing Zoonotic Influenza 
Virus Infection

•
 

49 swine industry 
workers and 79 non- 
swine exposed 
controls enrolled in a 
seroprevalence study

•
 

Examined for 
antibodies with 
hemagglutination 
inhibition assay to 
swine and human 
influenza viruses. 

Ramirez A, Capuano AW, Wellman DA, Lesher K, Setterquist SF, and Gray GC.  Preventing 
Zoonotic Influenza Virus Infection. Emerg Infect Dis. 2006;12:997-1000 

http://www.public-health.uiowa.edu/CEID/images/Albums compiled/CAFO workers Catholic church/images/IMG_4192_JPG.jpg


Ramirez A, Capuano AW, Wellman DA, Lesher K, Setterquist SF, and Gray GC.  Preventing 
Zoonotic Influenza Virus Infection. Emerg Infect Dis. 2006;12:997-1000 



Population-based Surveillance for Zoonotic 
Influenza A (NIAID R21)

•
 

Design – 2-year prospective, 
controlled study of farmers who 
were occupationally exposed to 
swine or poultry (n=805); 29 
counties in Iowa

•
 

Exposure questionnaires – at 
enrollment, 12-months, and 24 
months

•
 

Specimen collection – Sera 
collection upon enrollment, at 12 
months and 24 months; viral 
specimens and questionnaire 
when ill  

Gray GC, McCarthy T, Capuano AW, Setterquist SF, Olsen CF, Alavanja MC, Lynch CF. Swine Workers and 
Swine Influenza Virus Infections. Emerg Infect Dis 2007;13:1871-78



Table 3. Enrollment -

 

analyses of risk factors using proportional odds model, university controls as 
reference.

Swine H1N1                      Swine H1N2              
Adjusted 

OR (95% CI)
Adjusted 

OR (95% CI)
Swine exposure

AHS - worked in swine production
707 54.9 (13.0-232.6) 13.5 (6.1-29.7)

AHS - Never worked in swine production 80 28.2 (6.1-130.1) 6.9 (2.8-17.2)
Non AHS - Controls 79 reference reference

Age continuous 866 0.97(0.96-0.98) ---

Gender
Male 484 3.3(2.4-4.5) 3(2.2-4)

Female 382 reference reference

Received flu shot in the past 4 years
Yes 479 1.4(1.1-1.9) ---

No/Unsure 387 reference ---

Human H1N1 
Positive 347 --- 1.8(1.4-2.4)

Negative 519 --- reference

Gray GC, McCarthy T, Capuano AW, Setterquist SF, Olsen CF, Alavanja MC, Lynch CF. Swine Workers and 
Swine Influenza Virus Infections. Emerg Infect Dis 2007;13:1871-78



Swine Influenza

The message seems clear that swine 
influenza viruses

•
 

SIV frequently infects persons exposed to 
pigs

•
 

Can be transmitted from human-to-human
•

 
May occasionally cause severe disease

•
 

Swine shows may accelerate transmission 
among both pigs and man





Agricultural Confinement 
Workers

•
 

Are often immigrants with 
English as their second 
language

•
 

Often do not have ready 
access to medical care in 
their rural communities

•
 

May shun contact with 
public health authorities 
due to questions 
regarding their 
immigration status





Saenz RA, Hethcote HW, Gray GC. Confined animal feeding operations as amplifiers of 
influenza. Vector Borne Zoonotic Dis, 2006;6:338-46 .



Saenz RA, Hethcote HW, Gray GC. Confined animal feeding operations as amplifiers of 
influenza. Vector Borne Zoonotic Dis, 2006;6:338-46 .



Saenz RA, Hethcote HW, Gray GC. Confined animal feeding operations as amplifiers of 
influenza. Vector Borne Zoonotic Dis, 2006;6:338-46 .



If such risks are common 
knowledge why aren’t agriculture 
workers & veterinarians on the 
short lists for special disease 
preventions like vaccines?





•84% of seroepidemiological studies identified veterinarians 
at an increased risk of zoonotic pathogen infection

•Veterinarians may inadvertently serve as biological 
sentinels for emerging pathogens and could potentially 
spread zoonotic pathogens to their families, community 
members, and the animals for which they provide care.







Zoonotic Influeza

In addition to our aggressive surveillance for 
novel influenza strains among humans and 
birds, we need to conduct surveillance for novel 
strains among swine, horses, and dogs.



Equine Influenza Canine Influenza 
Swine Influenza Marine Mammal Influenza 

This meeting will bring together international scientists focusing on swine, 
equine, canine, and other nonhuman mammalian influenza viruses to  
explore what is known about these viruses through virologic

 

studies, 
surveillance, epidemiology, prevention, control, and their implications for 
policy. 

Join your colleagues and other scientists interested in nonhuman/non-

 avian influenza viruses whose work may not regularly come to 
international attention. 

For registration, abstract submission guidelines and full program details 
please visit https://www.isirv.org/events/The-International-Symposium-on- 

Neglected-Influenza-Viruses

https://www.isirv.org/events/The-International-Symposium-on-Neglected-Influenza-Viruses
https://www.isirv.org/events/The-International-Symposium-on-Neglected-Influenza-Viruses
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