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Do we think that influenza pademics are 
something we should worry about?



What do we know about the origin and emergence of 
pandemic influenza?





Influenza pandemics
in last 100 years

•Spanish flu  1918-1819 – entirely of avian origin  20-40 
million deaths  (H1N1)

•“Asian flu” 1957, avian and swine origin  (H2N2)•“Asian flu” 1957, avian and swine origin  (H2N2)

•“Hong Kong” 1968 – human and  avian  (H3N2)

• “H1N1 pdm 2009” – swine, human and avian (H1N1)

Always contained a novel “animal” component



Emergence of pandemic influenza
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Animal Health implications 

Highly Pathogenic Avian Influenza, Italy 2000





H5N1- where are we?

• H5N1 is still endemic in at least 5 
countries 

• The virus is able to infect 
approximately 50 avian species 
and 10 mammalian species, and 10 mammalian species, 
including human beings 

• It causes a 50% fatality rate in 
infected individuals, but has not 
acquired human-to-human 
transmissibility

• Human beings are 
immunologically naive to the 
virus

• H5N1 is causing food security 
issues in developing countries 



H5N1 is the first HPAI virus

• Which has persisted for over 13 years
• For which extensive vaccination has been 

applied
• Has spread to three continents• Has spread to three continents
• Has infected an unpredictable number of 

animal species, including humans
• Is evolving into lineages and sublineages
• Has been mentioned by most                  

political leaders of the world



Legacy of H5N1

• Investments in capacity building
• Increase of number of veterinary/human 

laboratories performing influenza surveillance
• Establishment of reliable contacts worldwide to • Establishment of reliable contacts worldwide to 

provide information on local aspects
• Expansion of areas of research 
• Availability of an unprecedented number of 

isolates containing valuable genetic information
• And above all has provided an opportunity  



http://www.un-influenza.org/node/2341



H1N1 - Real pandemic?
• Pandemic – from the Greek

-pan: all
-demos: people



Gosh! From pigs…



2 genes of Eurasian 
lineage



First cases in San Luis Potosi, Mexico:  24 February 2009

Courtesy, N.Cox, CDC

April 29
First Diagnostic
Kits Shipped to

State Labs

May 3
First Diagnostic
Kits Shipped to
WHO Network

May 23
Vaccine Strain

Shipped to
Manufacturers

First cases in San Luis Potosi, Mexico:  24 February 2009

April 15
First case
Identified
A/California/4/2009



Lessons learnt from H1N1pdm 2009

• The emergence (when and where and what subtype) of 
pandemic influenza cannot be predicted with current 
tools

• World-wide spread occurs within a few weeks of the 
index case index case 

• The pathogenicity in the “new (human) host” including 
age or ethnic susceptibility was unknown

• Vaccine was available after the epidemic peak
• Pdm virus spills back into animals with unknown 

consequences



Two points of view: AH/PH

Animal health
• Fear of drop in 

consumption of 
pork/poultry meat

Public health

•Understand epidemiology 
of infection in swine and pork/poultry meat

• Fear of trade 
restrictions

• Economic losses 
for the industry

of infection in swine and 
other animal populations

•Understand reassortment 
dynamics with animal 
influenzaviruses 

•Evaluate PH aspects of 
H1N1pdm in animal 
populations



Pandemic H1N1 2009 events by country and affected species 
reported up to 31 January 2010

(Source: EMPRES-i FAO; http://empres-i.fao.org/empres-i/home)



(Source: EMPRES-i FAO; http://empres-i.fao.org/empres-i/home)



The emergence 
(when and where
and what subtype) 
of pandemic 

Predicting the 3 W’s

of pandemic 
influenza cannot be 
predicted with 
current tools





Forecast of meat consumption 1983-2020



High risk species for generation of 
pandemic influenza





Photo credit: Fabio Frisca (FAO Vietnam)









Source FAO Website: 
http://www.fao.org/docrep/011/ai482e/ai482e08.htm#36



Challenges for the future

Is it appropriate 
to put to put 
influenzaviruses 
in “boxes”?





PB2,PA:
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~ 1998

~ 1968 ~ 1998

HA, NP, NS:
~ 1918

~ 1979
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Triple reassortant
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~ 1979

PB2
PB1
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A/California/4/2009Genes originating from viruses of three 
animal species and two hemispheres

6 genes 2 genes

Slide credit Ron Fouchier, EMC 





solar



Mars Weather Report
October 06 - 12, 2008:

“Throughout the week, clouds and dust 
were seen extending across Argyre and 
Hellas, while water-ice clouds continued 
to dominate the skies over all the large 
volcanoes”



Sharing of information



First appearance of H5N1 in Africa

• IZSVe was the first laboratory to isolate the 
H5N1 African strain

• Genetic characteristics of the first African 
isolates would shed light on H5N1 epidemiology isolates would shed light on H5N1 epidemiology 
and pathogenicity

• We declined offer to deposit sequence in 
password protected database (only 15 labs had 
access) and deposited the full sequence in 
GenBank 







Ilaria Capua, a 39-year-old Italian veterinarian working on avian influenza in a 
government lab, last month received a sample of the virus in the mail from Nigerian 
health authorities. The virus had just attacked birds in Nigeria, the first confirmed 
case of the disease in Africa. The sample was something of a prize, a chance to study 
a specimen and explore how it spread from its stronghold in Asia.

Within days of isolating the virus, Dr. Capua says, she got an offer from a senior 
scientist at the WHO in Geneva, whom she declined to name, to enter her finding in 
the closed system. She could submit the virus's genetic information, or sequence, to 
the database. In exchange, she would be given the password to the WHO's massive 
stash of data. A spokesman for the WHO confirmed that the offer was made.

Instead, Dr. Capua posted the gene sequence in a public database accessible on the 
Internet. She also sent a letter on Feb. 16 to around 50 of her colleagues urging them 
to do the same with their bird-flu samples.

"If I had agreed" to the WHO's request, she said in an interview, "it would have been 
another secret sequence."

MONDAY, MARCH 13, 2006

Scientist Rebels Against WHO Over Bird Flu
Scientists around the world, racing to discover how avian influenza is spreading and whether it is evolving 
toward a pandemic strain, face a dilemma: Should they share their interim findings widely, show them only to 
a select set of peers, or keep them to themselves until they can publish papers, often critical to their careers?

Now, a lone Italian researcher has cast a harsh spotlight on the WHO's system, suggesting that it places 
academic pride over public health - and snubbing it by posting prized bird-flu data in plain view.
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EDITORIAL

Secret Avian Flu Archive
Published: March 15, 2006
At a time when health authorities are racing to head off a possible avian flu 
pandemic, it is distressing to learn that the World Health Organization is 
operating a secret database that holds the virus's genetic information. A lone 
Italian scientist has challenged the system by refusing to send her own data 
to the password-protected archive. Instead, she released the information 
publicly and urged her colleagues to do the same. She is surely right. The 
limited-access archive should be opened or bypassed immediately to 
encourage research on this looming health menace.
The campaign by Ilaria Capua, an Italian veterinarian who works on avian 
influenza, was spotlighted in recent articles in the journal Science and The 
Wall Street Journal. The hidden data could be of immense value in 
determining how the virus is evolving and in developing effective vaccines 
or drugs. The possibility of breakthroughs can increase only if many more 
scientists can analyze the data.
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RESOLUTION No. XXVI

Sharing of avian influenza viral material and information 
in support of global avian influenza prevention and control

1. OIE Members reporting outbreaks of avian influenza should agree to share
animal avian influenza viral material and information about avian
influenza viruses through OFFLU with the international scientific
community.

2. OIE Reference Laboratories must actively encourage sharing of material2. OIE Reference Laboratories must actively encourage sharing of material
and data with the international scientific community, and as a minimum
deposit genetic data within 3 months of receiving an isolate into a
public database designated by the OFFLU Steering Committee, which will
manage scientific relations with the WHO.

3. To enhance cooperation and transparency, the actions taken by countries
must be recognised in subsequent publications and other benefits arising
from the use of biological material or data that they have submitted to OIE
Reference Laboratories.



http://apps.who.int/gb/ebwha/pdf_files/A62/A62_5Add1-en.pdf





One Health, One Flu –Why ?

• Need to improve our prediction capacity on 
pandemic potential and viral characteristics 

• Established influenza surveillance capacity 
worldwideworldwide

• Increased awareness of the role of the animal 
reservoir in the generation of pandemic strains

• Sharing and transparency issues are being 
addressed 



“One Flu” can improve prediction skills

• Understand how genes of influenzaviruses 
migrate across species and continents, as one 
evolving gene pool

• Joint surveillance and research efforts between 
the human and the veterinary components of the 
equation
the human and the veterinary components of the 
equation

• Identify viral determinants for virulence and 
transmissibility in animals and humans

• Improve human and animal health as a 
collaborative effort



Capitalise on investments 
and networks established for 
H5N1

Perform harmonised and 

Develop and mantain  a 
permanent influenza gene pool 
observatory

Improved human and 
animal health

•Preparedness
Perform harmonised and 
targeted surveillance in 
humans and animals

•Transdisciplinary 
collaboration

•Control and 
mitigation strategies

•Early warning 
systems



http://www.oie.int/downld/FINAL_CONCEPT_NOTE_Hanoi.pdf



Carpe diem 


