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Swine are susceptible to the same influenza A virus subtypes as 
humans – H1N1, H3N2 and H1N2 - and the histories of influenza 
in pigs and people are closely linked [1]. Many swine influenza 
viruses are a result of reassortment and their genes are composed 
of human and avian and/or swine virus genes. Indeed, it is known 
that both human and avian influenza viruses occasionally transmit 
to pigs, and that pigs can serve as “mixing vessels” for these 
viruses, meaning that viruses can exchange genetic material and 
lead to the production of a new “hybrid” virus [2]. This has led to 
the thinking that perhaps pandemic viruses could emerge following 
reassortment in pigs. However, since nobody has observed the start 
of a pandemic, there remains no direct evidence to make this more 
than a theory. 

Influenza is one of the major causes of acute respiratory disease 
in pigs, but subclinical infections are also common. Unlike the 
non-zoonotic swine fevers it is not a disease that comes under the 
European Union’s harmonised Animal Disease Notification System 
and there are no routine European surveillance data. The symptoms 
and pathogenesis of influenza in pigs show remarkable similarities 
with those of seasonal influenza in humans, but the epidemiology is 
different. Part of this is due to the structure of the swine industry 
and the extremely rapid turnover of the swine population, with 
the constant introduction of immunologically naïve animals into 
swine herds. In swine-dense regions in particular, most pigs show 
serological evidence of having been infected with influenza by 
the end of the six-month-long fattening period, and many of them 
have undergone simultaneous or consecutive infections with two or 
even three swine influenza subtypes [3]. Unlike human viruses in 
temperate climates, swine influenza viruses circulate at comparable 
levels year round. Also, the viruses in Europe differ significantly in 
their antigenic and genetic make-up from those circulating in North 
America, even though they consist of the same H and N subtypes, 
and hence findings in the United States should not necessarily be 
extrapolated to Europe.

Humans in contact with pigs occasionally become infected by 
swine influenza viruses [4]. This issue of Eurosurveillance reports 
on a case of swine influenza in a middle-aged woman in Spain [5] 
which came to attention almost by chance. The woman worked 
with pigs and suffered a mild self-limiting influenza-like illness for 
which few physicians would have taken a swab. However the general 
practitioner (GP) she consulted happened to be part of an active 
influenza surveillance scheme and a specimen was taken. This 
was passed on to the laboratory as a regular surveillance specimen 

and then recognised as being influenza A (H1N1) phylogenetically 
close to European H1N1 swine influenza viruses. Retrospective 
epidemiological investigations found no evidence of any further 
cases apart from the GP who had experienced similar symptoms 
but was not laboratory-confirmed [5]. 

Infection with swine influenza virus has been detected 
sporadically in humans since the 1950s and the human disease 
is usually clinically similar to disease caused by infections with 
human influenza viruses [4]. However, complications that include 
pneumonia and death have occasionally been reported in the 
literature in otherwise healthy adults without underlying disease 
[4]. On the whole, human infections with swine influenza virus, 
to date, have been different and much milder than those seen 
with avian influenza A (H5N1) [6] and more similar to infections 
with low pathogenic avian influenza viruses [7]. Single generation 
person to person transmission has been reported but appears to 
be rare and chains of transmission have not been observed in 
general [4]. Though it is not entirely clear what measures public 
health authorities should pursue when they discover such human 
infections, it seems reasonable to regard them as comparable to low 
pathogenic avian influenza and so deserving a similar approach [7].

There is one well-known exception to these generalisations. In 
1976 an outbreak of swine influenza virus infections in humans was 
detected in recruits in a military camp in Fort Dix, New Jersey in 
the United States. The presumed link to pigs was never discovered 
but there was extensive human to human transmission, with over 
200 infections resulting in 12 hospitalisations and one death [8]. 
This was human to human transmission of a novel influenza virus 
causing some significant human pathology, which today might be 
described as WHO Pandemic Phase 4 [9]. The unilateral decision 
was made by the national authorities to develop, produce and 
deploy a specific pandemic vaccine based on the new strain. 
However, the infections petered out and the vaccine was seemingly 
associated with occurrence of Guillain-Barré syndrome in a few 
recipients. Mass immunisation was terminated but the incident 
remains part of public health lore and has been reviewed extensively 
for its learning points [10,11]. 

While the reported case in this issue and other sporadic cases 
pose little direct threat to humans, they expose important gaps in 
knowledge about these zoonotic influenzas. The true incidence 
of swine influenza in humans, for example, is unknown. Recent 
serologic studies in the United States, where there has been 
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more attention to zoonotic swine influenza than in Europe, have 
consistently found higher seroprevalence rates and higher antibody 
titres against all swine influenza viruses in those working with pigs 
than in non-swine-exposed controls [12-15]. This, and the fact 
that the current infection was detected by accident, suggests that 
the few reported cases of symptomatic swine influenza in humans 
represent a larger number of undetected infections among those in 
contact with pigs. However, there are no comparable data available 
for Europe and the prevalence of swine influenza in humans cannot 
be estimated from such studies because of the possibility of partial 
serologic cross-reactivity in the haemagglutination-inhibition test 
between human and swine influenza virus strains of the same 
subtype. Epidemiologists have tried to adjust for this by statistical 
methods, but they agree “it is possible that the elevated titers 
compared by proportional odds modeling do not correlate with 
infection” [13]. This stresses the need for combined serological 
and virological surveillance in humans exposed to pigs to gain this 
information. There have been recent developments in surveillance 
of influenza in European swine populations, which is an essential 
starting point for the monitoring of swine flu in humans. A fruitful 
initiative has been the “European Surveillance Network for 
Influenza in Pigs (ESNIP)” (2000-2009) a European Commission 
funded project that ends next month.

Even if the magnitude of the risk of swine influenza virus 
infections to human health is unknown, it seems unlikely to be 
high. Two factors are probably restricting infection of humans, 
though both are neglected research areas. Firstly, the host range of 
influenza viruses is generally very restricted by a limited fitness of a 
given virus in a different host species. Studies on the infectivity of 
animal influenza viruses for cells of the human respiratory tract, and 
the molecular determinants involved, have however so far focused 
almost exclusively on avian influenza viruses [16-18]. Secondly, 
immunity to human H1 or H3 influenza viruses may partially protect 
against infection with swine viruses. But animal model experiments 
on this issue are lacking. This type of research is needed if we want 
to understand the risk of zoonotic influenza based on scientifically 
proven facts rather than hypotheses. 

The unknown element is the risk of reassortment to produce a 
novel virus, even a pandemic strain either in the pig “mixing vessel” 
or in a human dually infected with a human and pig strain. In the 
United States there have recently appeared triple reassortant swine 
influenza viruses with avian, human and swine genes and these 
have then transmitted to humans [19,20]. Fortunately, these and 
similar swine influenza viruses [21] that can infect humans have 
not yet met any of the criteria to cause a human pandemic. The 
true risk can only become clear if epidemiological investigations 
are combined with experimental research. Some scientists have 
advocated offering seasonal influenza vaccination to persons 
working with pigs to reduce their risk of getting infected [15]. 
However, experience with workers with domestic poultry on this 
point is not encouraging [22]. In one audit attempt in Europe 
uptake of the vaccine was low and those offered immunisation were 
confused as to what they were being protected against. The possible 
efficacy of human influenza vaccines against swine influenza virus 
infection, on the other hand, also remains unknown. 

Following the discovery in Spain it seems likely that more 
human infections will be detected and reported as has happened 
in North America. While such events will mean an improvement in 
surveillance rather than an increased risk, they highlight another 

area where closer human and animal surveillance is needed around 
a poorly understood zoonosis.
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