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One Health, One Flu

The opportunity
we needed



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



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







January 2006: H5N1 reaches Africa





Investment in knowledge – tailored
interventions and capacity building



Since 2004

• Increase of number of veterinary
laboratories diagnosing avian influenza

• Implementation of international training 
activities

• Networking
• Funding available for surveillance in wild 

and domestic bird populations



As a result of this

• 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 





H1N1 2009 - Why didn’t most
of us see it coming



Influenza subtypes that have become established
in the human population since 1900

•H1N1 (1918-1957)

•H2N2 (1957-1968)

•H3N2 (1968-)

•H1N1* (1977-)

*virus virtually identical to 1957 strain, propably escaped from
laboratory

Only H1-H2-H3  subtypes in 100 years



Antigenic variation of human 
influenza outbreaks
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Plus 252 other 
combinations

Two viruses 
infect the 
same cell

REASSORTMENT OF INFLUENZA A 
VIRUSES

H1N1 H2N1 H1N2 H2N2

H1N1 H2N2



ANALYSIS OF THE GENES OF 
INFLUENZA A VIRUSES

Gene Human 
H2N2 

Singapore/57 

Duck 
H3N8 
1963 

Human 
H3N2 

HongKong/68 
PB2 @@@@@@@ XXXXXXXX @@@@@@@ 
PB1 @@@@@@@ XXXXXXXX XXXXXXXX 
PA @@@@@@@ XXXXXXXX @@@@@@@ 
HA @@@@@@@ XXXXXXXX XXXXXXXX 
NA @@@@@@@ XXXXXXXX  @@@@@@@ 
NP @@@@@@@ XXXXXXXX @@@@@@@ 
M @@@@@@@ XXXXXXXX @@@@@@@ 
NS @@@@@@@ XXXXXXXX @@@@@@@ 

 

 



Influenza pandemics
in 20° century

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

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

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

Always contained a novel “animal” component



Spanish Flu

Asian Flu

Hong Kong Flu

“Novel
component”



Textbook knowledge

• Human pandemics occur by antigenic shift
i.e. when a virus of a novel subtype is
introduced in the population

• The absence of pre-existing immunity to
the novel virus is a pre-requisite to the 
development of a pandemic and allows the 
virus to spread globally

• The novel subtype would (obviously) have
to emerge from the animal reservoir



Default error – dogmatic approach

“Novel subtype”
• Nobody expected that the new pandemic

virus could be of the H1 or H3 subtype as
humans have pre-existing immunity to
these subtypes due to exposure or 
vaccination to seasonal flu’s

• Attention and research efforts worldwide
were pointing at viruses of novel subtypes
(mainly H5 and H7) 



But
• Human pandemics have ONLY been caused to

date by viruses of the H1, H2, H3 subtype
• Have circulated in the human population for

11(Asian)- 41(Hong Kong) years drifting away
from “animal” progenitor

• Antigenic drift requires update of vaccine against
seasonal flu every year, as widespread immunity
generates emergence of antigenic variants
within the same subytpe ( i.e. H1 and H3 
seasonal viruses differ from year to year)



Dogma?



Challenging the dogma
• A new pandemic virus has to be of a “novel

subtype” (ie different to H1 and H3)
• Cross reactivity between the  antibodies in the 

human population against an animal virus of the 
same subtype could have been efficacious in 
protecting humans against a novel animal virus 
shortly after the virus emerged

• After decades of circulation in the human
population it would have been surprising if
immunity would have been cross protective





Is it appropriate to put 
influenzaviruses in “boxes”?





PB2,PA:

PB1:

~ 1998

~ 1968 ~ 1998

HA, NP, NS:
~ 1918

NA, MA:
~ 1979
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Classical swine

Eurasian swine

Triple reassortant

A/California/4/2009

Courtesy, Ron Fouchier, EMC 
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Sharing of information





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 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”

• 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
compontents of the equation

• Improve human and animal health as a 
collaborative effort,  capitalising on 
investments



Capitalise on investments
and networks established for
H5N1

Perform harmonised and 
targeted surveillance in 
humans and animals

Develop and mantain a 
permanent influenza 
gene pool observatory

Improved human and 
animal health

•Preparedness

•Transdisciplinary
collaboration

•Control and 
mitigation strategies

•Early warning
systems
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