From wild birds to human:
the H5N1 experience

Lesson 1

* Poultry can act as intermediate host for direct
transmission of avian influenza viruses to
humans where they can cause respiratory
disease




The H5NL1 incident in Hong Kong:
1997

Outbreaks of avian flu in
chicken farms in Hong
Kong in March / April 1997

May 1997: Child with flu
like illness died of
complications

Influenza A isolated
Virus was subtype H5N1
18 cases; 6 deaths




Lesson 2

 Live bird markets are high risk areas for
generation of novel influenza strains

Depopulation of farms and markets




Epidemic Curve of Influenza A (H5N1)
Cases in HKSAR, May - Dec 1997
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* Live poultry markets maintain and
amplify avian influenza viruses

Virus prevalence in different settings

Senne et al. 1992

Bulaga et al Avian Dis 2003; 47: 1169-76
Kung et al. Avian Dis. 2003; 47: (S3) 1037-41
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Bali 2005

« Community survey
— 9 districts; Backyard flocks, small farms
— 1202 swabs: H5N1=0
« 3 live poultry markets
— 2 of 3 markets had H5N1
— 133 swabs: H5N1=9 (7%)

Santhia et al 2009

Lesson 4

* Intervention strategies (and evaluation)
based on scientific data can be successful




Impact of “rest day” in retail markets on HON2

isolation rates in chicken

Before After Before After Before  After
July August Septber

Kung N et al. Avian Dis. 2003; 47: (Suppl 3) 1037-




HONZ2 isolation rates in live poultry markets in Horg Kong:
1999-2006: Impact of interventions

Impact of rest days, removal of quail and turnover on HIN2 virus
isolation rates ’

Poisson generalized linear model adjusted for tamipee, humidity,
number of poultry sold, market factors, market desgs

Baseline 1XRD IXRD 2xRD
-Quail -Quail

Adjusted relative risk: Virus isolation
Baseline 1IXRD  IRD-Quail 2xRD

Chicken 1 0.73 0.61 0.56
Minor poultry 1 0.42* 0.40* 0.37*
* = p<0.05

lLau et al EID 2007: 13: 1340-7



* HPAI can spread on global scale

The horse bolts




* HPAI can infect, cause disease, and be
spread in wild birds

Avian influenza H5N1 2007-8
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Lesson 7/

* HPAI can infect a surprising number of
mammalian hosts

Multiple mammalian hosts
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Lesson 8

* receptors ain’t that simple

The receptor dogma
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H5N1 replication in humans
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Lesson 9

* reassortment of avian HA with human
strains not enough for pandemic
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Reassortment studies

Maines PNAS 2006, Jackson J Virol 2009

Lesson 10

* our scientific basis for pandemic risk is
primarily observational
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