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Influenza in humans
• Symptoms of influenza infection:
- fever
- cough 
- headache
- muscle aches 
- sneezing
- runny nose
- nausea
Complications: pneumonia, secondary
bacterial infections





Influenza A virus

Source: RJ Cox et al. (2004) Scand J Immunol

 

59:1-15



Distribution of Hemagglutinins in Nature







Cycle of Influenza A viruses

Source: Excerpt from ‘Field Manual of Wildlife Diseases’

 

(http://www.pandemicflu.gov)



Flu viruses: not just for the birds…..
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Direct Infection of Humans with
Avian Influenza Viruses

Year Country Subtype Cases Deaths 
1959 US H7N7 1 0 

1978-79 US H7N7 ? 0 
1996 England H7N7 1 0 
1997 Hong Kong H5N1 18 6 
1999 China H9N2 5 0 

1999, 2003 Hong Kong H9N2 3 0 
2002-03 US H7N2 2 0 

2003 Hong Kong H5N1 5 2 
2003 Netherlands H7N7 89 1 
2004 Canada H7N3 2 0 
2004 Egypt H10N7 2 0 

2003-2007 12 countries H5N1 366 232 
 

Sources: Perdue & Swayne (2005) Avian Dis 49:317 and EID Weekly Updates (2004) 2(18), 2



How do people get infected ?
Human cases so far only in areas where there
are outbreaks in poultry



What is a pandemic ?

An epidemic, spread over a wide 
geographic area, that affects a large 
proportion of the population

(from the Greek words
Pan -

 
all

Demos -
 

people)













Methods to control infection in birds
·

 
Increased surveillance

·
 

Increased biosecurity
 

and minimizing exposure of 
poultry to wild birds
·

 
Keep poultry & waterfowl separate in live bird 

markets
·

 
Close live poultry markets; encourage people to 

buy ready prepared poultry 
·

 
’Rest days’

 
at live bird markets

·
 

Culling of poultry
·

 
Vaccination of poultry

·
 

Import and trade restrictions



Methods to control infection in humans

·
 

Antiviral drugs

·
 

Vaccination

·
 

Travel restrictions

·
 

Quarantine

·
 

Limit large public gatherings, closure of schools



Antiviral drugs for influenzaAntiviral drugs for influenza

Palese

 

Nature Medicine 10:S82-S87, 2004



Making influenza vaccines
Organization of egg supply

Production of seed 
virus

Vaccine on the market

Selection of vaccine strains

6 + months

6 + months

Testing



How do vaccines against flu work ?

•
 

Vaccination results in the production of 
antibodies to the HA and NA of the 
virus

•
 

Antibodies bind to the virus and prevent it 
from attaching to and infecting cells



Vaccines against influenza

Inactivated Live

• killed virus
•

 
grown in eggs

•
 

injected (flu shot)

•
 

live, weakened virus
•

 
grown in eggs

•
 

given intranasally
•

 
for healthy individuals,

aged 5-49 years

















Electron Micrographs of Influenza Virus



Sources & Recommended ReadingSources & Recommended Reading

�� www.who.int
� ‘Avian Influenza: Assessing the pandemic threat’

 (WHO, January 2005)
� www.fao.org
� www.oie.int
� www.cdc.gov
� www.pandemicflu.gov
� ‘The Great Influenza’

 
by John Barry



Reports on avian influenza
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