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Novel H1N1 Influenza: Implications on human and animal 
 health
James Lowe, DVM. MS1,4; John Connor, DVM, MS1; Marie Gramer, DVM2, PhD;  
Amy Vincent, DVM, PhD3

1Carthage Veterinary Service, Ltd., 2Univeristy of Minnesota, 3National Animal Disease Center, 
4Univerisity of Illinois

The emergence of the novel Type A influenza (A/Califor-
nia/2009/H1N1) in March of 2009 has reminded us of the 
risk of cross species transmission potential of Influenza 
viruses. As veterinarians we believe that protecting hu-
man health is of primary importance and all reasonable 
measures should be taken to avoid any unnecessary risk to 
human health. The “One Health Initiative” of the Ameri-
can Veterinary Medical Association and the American 
Medical Association recognizes the impact that animals 
have on human health and vice versa. An important part of 
protecting human health is providing a safe, high quality, 
and affordable food supply.

Human vaccination
We believe that vaccination of people working in food 
production is critically important because of the risk of 
human to swine transmission of influenza virus is quite 
high. The two dominate influenza A hemeglutanin (HA) 
types circulating in the North American swine popula-
tion today are of human origin. We believe the Sw/H1 
virus (A/Sw/Iowa/1930/H1N1 like) to have originated 
from the 1918 human H1N1 virus. The original H3 HA 
gene segment (A/Sw/Texas/1998/H3N2 like) originated 
from the 1976 H3 human virus and appears to have been 
introduced to the swine population in the late 1990’s. 
While we have seen isolated cases of swine to human 
transmission over time they have been of limited spread 
in humans and of low virulence. The current novel H1N1 
(A/California/2009/H1N1) is one example where there has 
been more extensive spread due to further host adaptation 
in humans. However it is critical to remember that while 
the spread has been world wide it has been limited after 
primary contact, the virulence has been very low and the 
genetic origin of the HA and NA gene segments appears 
to be of Eurasian lineage.

We believe that the best means to minimize the risk of 
swine to human transmission of Influenza A is to lower 
the risk of introducing novel viruses into the swine popula-
tion thereby reducing the risk of viral reassortment with 
passage back to humans. The modern pork industry has 
taken numerous steps over the last 20 years to minimize 
the risk of novel influenza introductions. They include:

• Preventing bird and pig interactions though the adop-
tion of bird proof, indoor housing

• Strict protocols to limit human transmission of disease 
into swine herds that include showering and chang-
ing clothes prior to entering swine rearing facilities, 
limiting visitors to swine production facilities and 
enforcing strict time away from other livestock for 
all people entering the production facility

• Promotion of seasonal influenza vaccination of all 
animal caregivers though facilitation and financial 
support of vaccination for their employees and 
 families.

We believe that while the pork industry has been very 
proactive in addressing influenza concerns, additional 
support in the form of high priority for novel influenza A 
strain vaccination of animal caregivers, veterinarians and 
harvest plant workers is a critical additional step reduce 
the risk novel virus introduction into the North American 
swine herd. While the modern pork production in the 
United States and Canada is well positioned to limit the 
introduction of novel influenza viruses, much of the rest 
of the planet is not as advanced. In many places cultural 
practices promote the mixing of pigs, people and birds 
that promotes the chance of new viral reassortments. Glo-
balization has and will promote the transmission of these 
novel ressortments to new locations, most likely though 
human movements as sanitary measures in place for 
animal movement are likely to limit the risk of domestic 
animals spreading a novel pathogen. With the risk of hu-
man spread of novel influenza high and difficult to control 
the risk to the North American food supply cab best be 
mitigated though aggressive vaccination against influenza 
in all people contacting swine in North America.

Swine vaccination
While humans have taken the approach of annual vaccine 
strain updates in attempts to minimize influenza illness 
and death, control of influenza in swine herds has been 
less flexible. Several strategies are available for controlling 
swine influenza viruses in herds or regions infected with 
more than one subtype. Vaccination of swine with killed 
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virus has been employed with varying degrees of success 
since the mid 1990s. As more strains of SIV emerged, 
pharmaceutical companies have added contemporary 
strains to their existing, commercially-licensed vaccines, 
resulting in bivalent and trivalent vaccines carefully 
balanced to induce immunity to all subtypes of SIV in 
the vaccine. Alternatively, autogenous killed influenza 
virus vaccines have gained in popularity to better match 
the antigenic and genetic differences of new SIV strains 
when compared to the commercial vaccine virus strains. 
A change in vaccine strain is generally recommended 
when issues such as antigenic dose, timing, adjuvant and 
co-infections have been properly addressed. More often, 
the decision to use an autogenous vaccine is driven by a 
need to more immediately respond with a specific, rapid, 
and inexpensive solution to what is perceived as a real 
problem unsolved by the use of commercial vaccines.

It has been demonstrated that commercial SIV vaccines 
have failed to significantly reduce viral replication or 
shedding following a challenge, although the vaccines did 
prove to be beneficial in reducing clinical signs and lung 
lesions. This failure could be critical in the epidemiology 
of swine influenza viruses, possibly increasing the risk of 
transmission to susceptible animals and humans, favoring 
genetic mutation and generation of virus variants (Brown 
IH. Epidemiology of swine influenza in Great Britain and 
emerging global issues. Pig J 2005; 56:145–150). If the 
current vaccines are insufficient in controlling the spread 
of virus variants, the variant viruses may continue to 
change and infect pigs, or even reassort with other influ-
enza viruses that could infect humans and other animals. 
Therefore, further genetic and serologic evaluations of 
currently circulating SIV strains should be done and, upon 
review of the information obtained from such analyses, it 
may become evident that updating and improving com-
mercial SIV vaccines is necessary.

While improving the commercial SIV vaccines through 
yearly updates with relevant strains may help, it may be 
more beneficial to seek new vaccine technologies with 
the intent of providing heterologous, cross-protective 
immunity against the many influenza viruses circulat-
ing globally in both the human and hemispherical swine 
populations. One novel technology that has been shown 
to be efficacious in experimental settings is the use of 
vectored vaccines (Ronald D. Wesley, Min Tang and Kelly 
M. Lager. “Protection of weaned pigs by vaccination with 
human adenovirus 5 recombinant viruses expressing the 
hemagglutinin and the nucleoprotein of H3N2 swine 
influenza virus” Vaccine. Volume 22, Issues 25–26, 3 
September 2004, Pages 3427–3434).

Vaccination can play an integral role in the control and 
prevention of several diseases (Anderson RM, May RM, 

Directly Transmitted Infectious Diseases: Control by Vac-
cination. Science. 1982;215:1053.) One of the objectives 
of vaccination is to increase the community immunity, 
thereby reducing the probability of each individual of 
becoming infected. (De Jong, M.C.M., Kimman, T.G., 
Experimental quantification of vaccine-induced reduction 
in virus transmission. Vaccine 1994;12:761–766.25). Prior 
to 1998, control of SIV-induced clinical disease in pigs was 
typically accomplished through vaccination using com-
mercial vaccines. Unfortunately, as a result of continuing 
virus change and evolution, clinical outbreaks of SIV are 
now occurring on a regular basis in both vaccinated and 
unvaccinated pigs. Several research studies have revealed 
variable vaccine efficacy when pigs have been vaccinated 
against one strain of SIV but challenged with a different 
strain (Van Reeth K, Gregory V, Hay A, Pensaert M. 
Protection against a European H1N2 swine influenza 
virus in pigs previously infected with H1N1 and/or H3N2 
subtypes. Vaccine. 2003 Mar 28;21(13–14):1375–81; Lee, 
Jee Hoon, Marie René Gramer, Han Soo Joo. Efficacy of 
swine influenza virus vaccines against an H3N2 virus 
variant. Can J Vet Res (2007) 71:207–212; Vincent, A.L. 
Kelly M Lager, Bruce H Janke, Marie R Gramer, Juergen 
A Richt. Failure of protection and enhanced pneumonia 
with a US H1N2 swine influenza virus in pigs vaccinated 
with an inactivated classical swine H1N1 vaccine, Vet. 
Microbiol.2007, doi:10.1016/j.vetmic.2007.07.011). In most 
studies, vaccination reduced virus shedding and clinical 
signs in small groups of pigs and reduced transmission 
to in-contact sentinel pigs (Choi YK, Goyal SM, Joo HS. 
Evaluation of transmission of swine influenza type A 
subtype H1N2 virus in seropositive pigs. Am J Vet Res. 
2004 Mar;65(3):303–6). However, the number of pigs in 
each experiment was small and results may not correlate 
to a population setting.

The growing complexity of influenza viruses at the ani-
mal-human interface and the isolation of viruses with a 
seemingly high affinity for reassortment make the U.S. 
swine population an important reservoir of influenza A 
viruses. Therefore, finding a vaccine or control technol-
ogy that can enhance the immune system, greatly reduce 
the shed of virus, and improve clinical outcome of the 
disease in both animal and human populations will help 
reduce the interspecies transmission potential of influenza 
A viruses.




