This little piggy coughed all the way home
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The threat of pandemic influenza from swine-origin virus presents a complex
epidemiological challenge that requires comprehensive understanding of both viral
movement within pig populations and the pathways through which these viruses transmit to
humans. This presentation examines the intricate network structures that facilitate
influenza A virus (IAV) transmission between swine and human populations.

The North American swine industry operates through two distinct but interconnected
ecosystems that create different transmission risk profiles. The exhibition swine ecosystem,
centered around agricultural fairs and show pigs, involves small seasonal herds with high
levels of human-pig contact, particularly among children and fair participants. These
animals are frequently mixed at fairs throughout their lives, creating opportunities for viral
reassortment and amplification. In contrast, the commercial swine ecosystem consists of
large year-round operations with professional management, limited human contact, and
cohorts of pigs that remain stable until harvest.

Network analysis reveals that while these ecosystems appear separate, they are connected
through proximity and shared human resources. The presentation demonstrates seasonal
patterns of transmission risk, with show pig networks showing increased connectivity during
fair season from May through September. During this period, widespread mixing of animals
from multiple small breeding operations creates ideal conditions for viral evolution and
cross-species transmission.

Historical evidence indicates that all current pig influenza A viruses originated from human
populations, while pigs subsequently serve as a source of IAV for humans with potentially
less genetic diversity than human-to-pig transmission. This bidirectional flow creates
opportunities for viral reassortment and the emergence of novel strains with pandemic
potential.

There are critical knowledge gaps that limit effective pandemic preparedness: insufficient
understanding of commercial network interconnections, incomplete mapping of show pig
networks, and limited comprehension of how these two ecosystems interface. The
multidimensional nature of these connections—involving animals, people, fomites, trucks,
and wildlife—presents measurement and modeling challenges that extend beyond
traditional single-host pathogen surveillance systems.

Proposed intervention strategies focus on vaccination and testing protocols for both pig
populations and fair attendees, though implementation requires better understanding of
viral strain diversity and circulation patterns. Effective pandemic prevention requires
interdisciplinary collaboration, acknowledging that "the pig guys are not going to solve this
alone."

This work underscores the urgent need for comprehensive network mapping, enhanced
surveillance systems, and coordinated intervention strategies to minimize the risk of swine-
origin influenza pandemics in human populations.



