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What should we do about  flu?

The emergence of the 2009 pandemic should have 
changed, without any doubt, the way the swine industry 
needs to look at influenza in pigs….If the view hasn’t 
changed then there is something wrong with our industry. 
Despite the media’s unfortunate and inappropriate naming 
of the 2009 pandemic as “swine flu” and the devastating 
implications that the misnaming had for producers, as an 
industry we do need to reconsider what we are doing for 
flu, since the current approach is not  working.

Influenza virus was first recognized as a viral agent caus-
ing respiratory disease in pigs in 1918 (Koen 1919, Shope 
1931). For many years, swine influenza viruses in the USA, 
remained relatively stable until 1998. Subsequently, new 
strains, new subtypes and multiple reassortant viruses 
have been identified in pigs in North America (Olsen 
et al., 2002; Webby et al., 2004). The new reassortant 
viruses contained genetic components derived from 
both human and avian species, which resulted in new 
strains difficult to control. Unfortunately, the detection 
of novel strains continues today, and with it the chal-
lenges to control influenza. Recent surveillance efforts 
are confirming that endemically infected herds are com-
mon, and it is clear now that there is more subclinical flu 
endemic in pig populations than previously thought. In 
addition, the introduction of 2009 H1N1 pandemic virus 
into pig populations has altered the dynamics of endemic 
viruses and has resulted yet again in the emergence of 
novel reassortants of unknown consequences for pigs and 
people. Therefore, endemically infected herds represent a 
reservoir for flu viruses that may infect other pigs, other 
animal species and, more importantly, humans. Influenza 
is a “shared disease” and one of the best examples of a 
zoonosis. Thus, the implications to public health cannot 
be ignored. Influenza is also a disease that requires a “One 
health approach” because of its complex ecology and the 
risk of interspecies  transmission.

It would be wrong to say that nothing has changed in pigs 
since the 2009 flu pandemic. In fact, concerted efforts to 
tackle flu globally started before that. International efforts 
started as a result of the H5N1 highly pathogenic avian 
influenza infections, which highlighted the need for bet-
ter surveillance mechanisms in pigs. In 2005, the World 
Organization for Animal Health (OIE), in conjunction 

with the Food and Agriculture Organization of the United 
Nations (FAO), formed OFFLU. OFFLU is a formally 
organized network of laboratories with recognized ex-
pertise in influenza for surveillance, diagnostics, research 
and control of influenza viruses. Recently surveillance of 
influenza viruses circulating in pigs was added to the list 
of activities. In addition, in the US, the USDA initiated 
an anonymous surveillance program supported, in theory, 
by swine veterinarians and pork producers. Because in-
fluenza is a disease shared between animals and people, 
it would only be fair for the swine industry to share the 
responsibility to detect, control and prevent  it.

However, as an industry we cannot limit our efforts to just 
conducting surveillance. The direct cost of flu to produc-
ers has not been quantified but it could be high. Values 
as high as 10$/pig have been reported for pigs infected 
with flu (Donovan 2005). Also, reports of cases of infec-
tions transmitted from pigs to people, or the emergence 
of a new strain linked to swine, can be devastating to the 
industry again as markets collapse and the ability to sell 
pork is reduced. We certainly do not want to see the 2009 
episode  repeated!

Current biosecurity practices also appear to have limited 
efficacy as we appear to have more viruses, not less. 
Current approaches to vaccination are also inadequate 
since some systems may have more problems, not less. 
Therefore, we require a more profound understanding of 
influenza epidemiology and how influenza viruses are 
transmitted in the complex swine systems that we have 
today. In addition, we have tools that, although not quite 
perfect, if paired with our basic understanding of influ-
enza transmission and disease management procedures 
developed for other diseases, we may very quickly proceed 
at a significant speed to minimize the risk of influenza 
infections in pigs, and also from pigs to other animal spe-
cies and people. The knowledge created throughout this 
process paired with the substantial contributions from the 
efforts in human, wildlife and avian influenza research, 
will help producers and veterinarians to battle influenza 
more strategically and more  effectively.

We should also consider what the appropriate goal of 
influenza control is in the swine industry. Is simply  
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controlling the economic impact of the disease an ap-
propriate objective, or should we strive to minimize or 
even stop virus circulation? To simply accept widespread 
endemic influenza infection as the status quo for the US 
swine population is patently unambitions. However, given 
current knowledge and technology it is arguably prema-
ture or naïve to promote elimination as a goal. Either way, 
we cannot ignore influenza in pigs and we have to lay the 
foundation to effectively control  it.

Influenza: What do we know? What are 
we  learning?
Pigs today are mostly reared in well circumscribed 
populations. Swine production systems have changed 
significantly during the last 20 years. Multi-site produc-
tion, increased pig movement, larger facilities, increased 
regional density are part of the new normal. Infection 
and transmission dynamics in large populations can 
differ significantly from the dynamics observed at the 
individual animal level or in small groups. In individu-
ally infected pigs, flu infections are self-limiting with an 
average duration of infection of 5 to 7 days. In contrast, 
flu infections in populations can be maintained for longer 
periods of time ranging from weeks to years (Brown, 
2000). There are many factors (known or suspected) that 
contribute to the maintenance of influenza infections in 
populations including the infusion of animals, varying 
levels of immunity, and the various routes of virus spread 
within populations. However, how these factors interact 
to affect virus introduction and virus maintenance is not 
well understood or well  known.

Endemically infected herds are common and it is now clear 
that there is more subclinical flu in pigs than previously 
thought. An on-going, longitudinal active surveillance 
study, Corzo et al., (2011) reported that approximately 
80% of herds surveyed tested positive for influenza at least 
once. Influenza circulation was detected throughout the 
year and showed less seasonality than inferred previously 
from diagnostic laboratory submissions. In addition, influ-
enza was detected in both vaccinated and non-vaccinated 
herds and in animals without clinical signs. The profile 
of strains was dynamic in many herds, where both pre-
existing “resident” and new swine strains were detected, 
as well as new reassortants not previously  identified.

In another study, Allerson and Torremorell (2011) 
documented the role of the neonatal pig as a reservoir 
of influenza virus for both the maintenance of enzootic 
infections in breeding herds and the introduction of virus 
to weaned pig populations. Neonatal pigs obtain passive 
immunity from their mothers at birth and remain suck-
ling until weaning at about 21 days of age. During this 
period maternal immunity slowly wanes while pigs may 

become exposed to flu virus shed from the older piglets 
or from other sources of infection present in the herd. 
In turn at weaning, a small but significant proportion of 
pigs is infected which serve as the source of the infec-
tion for the rest of the pigs during the growing stages. 
As maternal immunity wanes, virus disseminates within 
the population often with lower transmission rates com-
pared to those in naïve populations. As a result, viruses 
are maintained longer in growing pig populations, which 
has been reflected in results of monitoring populations 
using sampling techniques such as oral fluids. Allerson 
and Torremorell (2011b) showed that influenza virus could 
be detected for up to 70 days in growing pigs housed in 
a finisher where no additional animals were introduced, 
suggesting that viruses can be maintained in populations 
longer than previously  considered.

Prevalence estimates from samples collected at slaughter 
also suggest that virus can be maintained in growing pig 
populations throughout a prolonged period. In several 
studies the prevalence of influenza virus at slaughter 
ranged from 2 to 4% (Peiris et al., 2009; Olsen et al., 2000; 
Smith et al (2009); Vijaykrishna et al., 2010). Even though 
influenza cannot be transmitted through eating pork (Vin-
cent et al., 2009), this information suggests that growing 
pigs can remain as a source of infection for prolonged 
periods of time or alternatively if those are recent infec-
tions, it emphasizes that pigs of all ages can be  infected.

In the case of influenza, and from the swine perspective, 
the wild card is people and the risk of people infecting 
pigs. As a shared virus, people can also infect pigs and 
this was repeatedly evidenced during the 2009 pandemic 
when several animal species, including pigs, were infected 
from people infected with the pandemic virus (Forgie, et 
al., 2011). Although it is not uncommon to find viruses in 
pigs that have genes from human origin, little is known 
about the frequency and the factors that contribute to such 
successful events. Recently researchers from Norway 
reported a study where they documented the seronega-
tive status of their pigs for many years and only when the 
2009 pandemic virus was introduced, the pigs became 
flu positive (Grøntvedt et al., 2011). If the results of this 
study are confirmed, transmission from people to pigs, 
although possible, might be an infrequent event or at 
least, this study provides “hope” that by implementing 
biosecurity measures similar to those for other diseases, 
flu infections in pigs can be controlled. If this is the case, 
preventing the introduction of influenza virus through 
conventional means may make the control, and ultimately 
the elimination, of influenza from populations possible. 
However, much research is needed to further understand 
the events happening at the pig-people interface and what 
measures are effective at preventing the risk of interspe-
cies  transmission.
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A few other caveats need to be considered for managing 
the risks of influenza. Pigs from all parts of the US and 
Canada are shipped into the Midwest where multiple 
genetically diverse influenza viruses are introduced and 
co-circulate creating a melting pot of viruses with zoonotic 
and pandemic potential (Nelson et al., 2011). Indeed, the 
Central Midwest is a “hot dish” of viruses and we need 
to figure out how to address it. For producers an added 
incentive should be the cost of flu in growing pigs since 
that is where flu is most costly (Donovan 2005). Second, 
because of all the pig movement that takes place, an isolat-
ed event that may happen in a remote area can be quickly 
disseminated and magnified to devastating proportions 
with the virus spreading to susceptible populations in a 
very short time and impacting the industry as a whole 
(Van Reeth  2007).

Very few production systems are self-contained and there-
fore comprehensive biosecurity should be a must across all 
production units. Third, limited information is available 
on the risk of regional spread of influenza and the risk of 
aerosol transmission. We saw for PRRS virus, that once the 
risk of infection due to animal introduction was controlled, 
lateral infections due to aerosol and area spread became the 
most significant. Recently, Corzo et al., (personal commu-
nication) detected live influenza virus from the exhaust air 
collected from farms with acutely infected pigs. Detection 
was sporadic when collection took place after the peak of 
infection or when air samples originated from pigs with 
limited clinical signs. Even in the acutely infected farms, 
aerosol detection appeared short lived and appeared to 
mimic the course of infection in the population. If these 
results are confirmed, risk of aerosol spread might be largely 
limited to acutely infected populations when environmental 
conditions favor virus survival outside the host. However, 
infection risk may be of shorter duration than that with  
PRRSV. However, more research in this area is needed to 
properly identify the risk of transmission between farms 
and the factors that contribute to  it.

Vaccines for influenza virus in pigs have been available 
since the late 80’s. Vaccines were first prepared following 
conventional methods using the predominant classical 
H1N1 strain, and were employed primarily to reduce the 
economic impact of the disease in the breeding herd and 
neonatal pig population. Due to the growing diversity of 
influenza subypes and strains, modern vaccines typically 
include more than one isolate, with the aim to incorporate 
the most prevalent and cross-reactive regional strains. 
Although influenza vaccines are far from perfect, they do 
offer a valid tool for influenza control. Vaccines prevent 
clinical signs, decrease lesions, decrease the economic 
impact of the disease and they can also reduce shedding 
(Rapp-Gabrielson et al., 2005; Gramer and Rossow (2004); 
Kitikoon et al (2006); Vincent et al., 2010; Lee et al., 2007). 

However, the challenges faced by flu vaccines are mainly: 
a) ability to cross protect among strains, b) and ability to 
effectively prevent transmission and infection. The first 
is being addressed by using multivalent vaccines and au-
togenous products. Because of the changing nature of flu, 
the strain selection in the vaccines is a moving target and 
in many situations the efficacy is unpredictable. Several 
groups are working on the development of live vaccines 
or ideally a universal vaccine, but more work is needed 
in this  field.

The effect of immunity induced by vaccination or natural 
exposure on transmission is less understood. While some 
published reports suggest that vaccination may decrease 
transmission, others suggest it might not. Torremorell 
et al (2010) reported a reduction in flu transmission in 
vaccinated and convalescent populations. However, 
transmission could still take place at lower rates in groups 
vaccinated with vaccines that were only able to induce par-
tial immunity against the challenge strain. Nevertheless 
reduction in transmission was observed and vaccination 
paired with herd management strategies has the potential 
to more effectively stop virus transmission at the popula-
tion level. In fact, strategies where vaccination combined 
with herd closure or blanket (whole herd) vaccination 
may prove more effective than the existing protocols of 
prefarrowing vaccination programs. Nevertheless more 
research is needed in order to provide guidelines to pro-
ducers and veterinarians to effectively prevent influenza 
transmission. In addition, further studies are needed to 
evaluate whether vaccination decreases aerosol risk and 
regional spread of  flu.

So, what should we do with flu after  all?
Granted, there are many unanswered questions for flu but 
the same is true for PRRSV and other swine diseases and 
the fact that we don’t have all the answers has not stopped 
us from moving forward with a change of approach. In 
fact, it is by moving forward that we have found new ques-
tions and the answers to the questions  faced.

First thing, let’s not ignore  influenza.

Now that the dust of the 2009 pandemic has settled and that 
flu infections seem part of the past we cannot dismiss what 
happened but need to prepare for the next round. Since 
we cannot reliably predict pandemic influenza infections 
or the emergence of new strains in animals, we should 
focus our efforts on developing and validating agricultural 
practices that might aid in the prevention of transmission 
among animals and from animals to  people.

Second, we should continue to support the national and 
international surveillance efforts (USDA Surveillance 
program and the OFFLU initiative). Surveillance is of 
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the most importance for a virus that continues to change 
and that is zoonotic in nature. The health of our animals 
is our own  health.

Third, perhaps we need to take a “PRRS-like”  approach:

i. Let’s get a handle on how much flu is costing us. 
The systems that have started doing so have realized 
that flu is costly. As an example, a big expense is the 
use of antibiotics to control the secondary infections 
(Donovan 2005, Torremorell et al., 2009; Howden et 
al., 2009). Therefore controlling flu will also help to 
reduce the use of antibiotics, a welcomed measure 
given the discussions in antimicrobial resistance and 
public perceptions that the swine industry is not doing 
enough in this  regard.

ii. Start addressing flu at the top of the production sys-
tems with the focus on producing negative pigs at 
weaning. We do not know what it will take, but if we 
target an outcome “production of influenza negative 
weaned pigs”, then we can start assessing whether 
the different management practices work or not. Vac-
cination paired with management procedures such as 
herd closure, early weaning and controlled movement 
among others may  work.

iii. Understand where the viruses come from. Again, is 
it mostly a disease introduced by animals, whether 
replacement animals or weaned animals, or is it 
mostly introduced laterally, or after all is it people? 
Understanding the relative importance of these routes 
is needed and more importantly, the understanding 
needs to be inclusive. An encouraging aspect is that 
biosecurity practices already being implemented for 
PRRSV, may give us an advantage for flu. The caveat 
again is people and flu viruses originating from other 
animal species. Wild birds, waterfowl and especially 
ducks are natural reservoirs of the virus, so keep them 
away and also avoid contact with their feces, feathers 
and water systems connected to them (lagoons, drink-
ing water, etc). Keeping systems confined and keeping 
species separated is a must. We also need to better 
understand the likelihood of transmission from pigs 
to people and people to pigs. Although transmission 
is possible, not all flu viruses move across species so 
easily and the Norway experience may indicate that 
after all, introduction of viruses from people to pigs 
might be a rare event. In addition, practices such as 
workforce vaccination, personal hygiene, washing 
hands and wearing masks may help in reducing that 
risk. Nevertheless a better understanding on the 
sources of virus introduction is  needed.

Let’s be realistic. The problem won’t get any easier. If 
anything controlling flu will get more challenging. Un-
less there are fewer strains circulating in populations or 

unless miracle tools become available, the control of flu 
will be daunting. Also the likelihood of having more reas-
sortants and therefore more problems, will increase as flu 
diversity increases. Therefore let’s take action now and 
let’s continue to make small steps so that when we look 
behind, there will be large  advances.

Let’s assess how to better use flu vaccination. Is pre-
farrowing vaccination the best way? Should it be seasonal 
blanket vaccination as done in some countries? Or, should 
we forget about vaccination after all? Should we invest 
our efforts in vaccinating growing pigs instead? Many 
questions point to the fact that more research is needed to 
properly assess how to vaccinate  populations.

I realize that producers and veterinarians have a lot on 
their plates now, with increased pig feed costs, complex 
business continuity strategies, welfare, PRRSV regional 
elimination programs and many others issues that continue 
to come up, but we cannot wait to address flu more com-
prehensively. From what I have seen so far, and evaluating 
what we know and what tools we have, I am encouraged 
to see that in many aspects, handling flu might be easier 
than dealing with  PRRSV.

The discussion on whether we need to eliminate flu from 
pigs is premature given that we have a long way to go yet. 
However, flu is self limiting in small static populations, 
herd closure can work (Torremorell et al, 2009), existing 
vaccines have a place in flu control, and breeding stock 
companies will be able to provide flu virus negative pigs as 
our understanding of flu transmission and control continues 
to expand. Therefore the scenario of having significant num-
bers of flu virus negative populations might be within  reach.

In conclusion, I am finishing with more questions than 
answers, but by not ignoring flu and by redirecting our 
efforts to questions aimed at understanding influenza virus 
transmission and virus movement, I am confident we can 
make giant strides towards our goal of controlling flu, and 
perhaps the dream to have negative populations may be 
closer to a reality than we think. There is a lot being done 
already but let’s not lose momentum and more importantly, 
as an industry, let’s take the initiative to control our share 
of this  disease.
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