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Some terminology

Epidemic = BAD

Pandemic = REALLY BAD (usually)
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16 HA subtypes (and
variation within
subtype)

9 NA subtypes

Little cross reactivity

Evolves through drift
and shift
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Can we
predict
what’s
next?




Barriers to animal-to-human transfer

* Exposure to infected host
* Population immunity
* Population susceptibility

* Receptor preference




Receptors as host range barrier
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Not quite as simple
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H5N1 viruses

Virus halted in 1997 but.....

Endemic in avian populations in some countries (Asia/Africa)
Sporadic infection in many others

Highly pathogenic in avian (up to 100%) and mammalian hosts
Chances for eradication are slim to none

Poorly transmissible in mammals
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How strong are the barriers?

Barrier Avian H5

Exposure to infected host W
Population immunity W
Population susceptibility ?
Receptor preference A







Swine as influenza virus hosts

e Swine are uniquely susceptible to avian and mammalian
viruses (contain both receptors but evolve to 2-6)

e Viruses sporadically pass between humans and swine
e Reservoir for limited diversity of viruses similarly to humans

e Mlore reassortment in swine
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Triple reassortants can infect humans

| Table 1. Demagraphic and Exposure Characteristics of 11 Patients Infected with Triple-Reassortant Swine Influenza & [H1) Virses.
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Genesis of a pandemic virus
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Reverse zoonoses
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Lots of heterogeneity




2011 human cases of
1998-2011 swine-origin H3INZ influenza in
Swine HIN2 triple reassortant viruses Indiana and Pennsylvania

Pandemic 2009 H1N1 virusas

Reporting States H3N2v
Indiana 2
lowa 3
Maine 2
Pennsylvania 3
West Virginia 2
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How strong are the barriers?

Barrier Swine H3

Exposure to infected host

Population immunity

Population susceptibility

Receptor preference

<« <> A




What are the relative risks?

Barrier Avian H5 Swine H3
Exposure to infected host v <
Population immunity v A
Population susceptibility ? W
Receptor preference ¢ W

Transmissible H5N1 would be a game changer

Is it important to find out???



Scientists Created Bird Flu Superbug that Could Set Off
Next Global Pandemic
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Should we be worried?

Yes, pandemic flu can be catastrophic
But, 1 cant yet tell you how worried to be.
We need to understand more about flu in all hosts

There are many more possibilities than just H3 and H5
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