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“Those who do not remember thepast are
condemned to repeat it.”
George Santayana (1863-1952)

. 1918 HIN1 Pandemic ‘€@
e 1957 H2NZ2 Pandemic
e 1968 H3N2 Pandemic

-false alarm

e 1977 HIN1 re-entry

>

>
e 1976 Swine flu USA
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e 1997 H5N1 Outbreak



MWR April 24, 2009

Swine Influenza A (HIN1)

Infection in Two Children —
Southern California, March-April
2009

On April 21, this report was posted as an MMWR Early Release

On April 17, 2009, CDC determined that two cases of febrile
respiratory illness occurring in children who resided in adjacent
counties in southern California were caused by infection with

a swine influenza A (H1N1) virus. The viruses from the two



Other Zoonotic Influenza Infections

e Swnine W

— ~ 60 zoonotic HIN1 swine influenza cases reported
since 1958

— (lassical swine lineage viruses
— HRurasian swine lineage viruses
— “triple reassortant” North American viruses

 Syineinfluenzalacked human-to-human
transmissibility

e Sealsand poultry
« H7/N7 and H7Nx in Europe and North America
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.the assumption that antibodies to
human influenza viruses of the H1
and H3 subtypes are cross-reactive
towards contemporary avian H1
and H3 viruses of Eurasian lineage

IS incorrect.

Capuall, et al.2009.PLoS Pathog 5(6):e1000482.
June 2009 | Molume 5| Issue 6 | 1000482




2009 H1IN1 0

Seasonal HIN1 24 0

ﬁi?\lSJ-Seasonal 20 15 0

H2N2 45 43 41 0
Classical SWH1IN1 1 25 20 46
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Vaccine Preparedness
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Pandemic Risk
Score

Limited human-to-human transmission

Frequent human infections

Sporadic human infections

Swine infections/transmission

Human-like receptor

Infect mammals

Aquatic bird
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Transmission and Host Adaptation

Sporadic Inter-species

Transmission Human

infections

Farmed

Farmed mammals
terrestrial

birds Sustained Intra-species
Wild aquatic Transmission
birds In New Host



O Human Host Population

O Virus Properties (organismal)
= Human infections <:> = Immune status

= Severity of human infections = Age structure

= Horizontal transmission in other = Social, cultural,
mammals economic
» Hierarchy (swine,Carnivores, marine) o Animal Host Population

* Natural or experimental
= Sporadic infection in mammals
= Terrestrial poultry
Exclusively aquatic bird viruses

O Virus Properties (cell/molecular) _
= HAcleavability Q Environment
= Human-like receptor binding properties » Animal-human
interface

«  \Weather
= [Ecosystem

= Immune status
= Population structure
« Management



Acknowledgements

C

DC

Limei Chen
Todd Davis
Pierre Rivailler
James Stevens
Yumi Matsuoka
Eddie O’'Neill
WenPin Tzeng
Jaber Hossain
LauraZambuto
Amanda Balish
Cathy Smith
John Barnes
Becky Garten

Sasha Lipatov
Michael Shaw

Joe Bresee
Jacgueline Katz
Alexander Klimov
Ann Moen

Tim Uyeki

Dan Jernigan

Joe Miller

Nancy Cox

SRP Core, ARB, IACUC
MVVB, VSDB, IPB,
Influenza Division

Beyond CDC

. WHO GIP Surveillance Network
. David Swayne; USDA, ARS, Southeast Poultry

Research Laboratory, Athens, GA, USA

. James Paulson, TSRI

. Richard Compans, Emory U.
. Yuelong Shu, China CDC

. Tung Nguyen, NCVD, Vietnam
. llaria Capua, Padova, Italy

. Gavin Smith, Singapore

. Malik Peiris, HK SAR

. Wilina Lim, HK SAR

. Ervin Fodor, U Cambridge

. Richard Webby, S Jude CRH
. Daniel Perez, UMD

. Kanta Subbarao, NIH

. Armen Donabedian, BARDA
. Michael Perdue, BARDA



	Application of Viral Genetic and Phenotypic Data to Risk Assessment for Pandemic Preparedness
	Slide Number 2
	“Those who do not remember the past are condemned to repeat it.”�		George Santayana (1863-1952)
	Slide Number 4
	Other Zoonotic Influenza Infections
	Predictions
	Intrasubtype Cross-Protection
	Gaps in Surveillance
	Vaccine Preparedness
	2009 H1N1 Pandemic Vaccine
	Coupling Vaccine Development to Pandemic Risk
	 Transmission and Host Adaptation
	Assess pandemic potential of viruses
	Acknowledgements

