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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?
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eSpanish flu 1918-1819 — entirely of avian origin 20-40
million deaths (H1N1)

«“Asian flu” 1957, avian and swine origin (H2}
*“Hong Kong” 1968 — human and avian (H3N2)
e “HIN1 pdm 2009” — swine, human and avian (H1N1)

Always contained a novel “animal” component
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Emergence of pandemic influenza
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Highly Pathogenic Avian Influenza, Italy 2000
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DEATH THREAT

SPECIAL REPORT: Inside the global
race to avert a pandemic

Gli esperti europei di influenza riuniti a Malta. il nostro Paese deve aumentare le scorte di antivirali, pronto il piano di emergenza

«ll virus dei polli colpira il

Crovari: epidemia inevitabile. Le previsioni: 150 mila vittime. Un commissario in ogni As!




H5N1 is still endemic in at least 5
countries

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

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

Human beings are
iImmunologically naive to the
virus

H5N1 is causing food security
ISsues in developing countries

B=u
all FAOSTAT

Undernourished Population
2001-2003




H5N1 iIs the first HPAI virus

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

Has spread to three continents

Has infected an unpredictable number of
animal species, including humans

Is evolving into lineages and subllnea es

Has been mentioned by most [y &8 Bf i 2
political leaders of the world 14




Legacy of H5N1

* |nvestments In capacity building

* Increase of number of veterinary/human
aboratories performing influenza survelllance

e Establishment of reliable contacts worldwide to
provide information on local aspects

e Expansion of areas of research

 Avallabllity of an unprecedented number of
Isolates containing valuable genetic information

 And above all has provided an opportunity
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H1N1 - Real pandemic?

e Pandemic — from the Greek

-pan: all
Pandemic (H1N1) 2009 Status as of 15 August 2010
- d e I ' l OS " p e O p I e Countries, territories and areas with lab confirmed cases and number of deaths as reported to WHO
L]

.
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. 101 and more -
Chinese Taipei has reported forty-seven deaths associated with pandemic (H1N1) 2008.

| Country/territory/area with confirmed cases
The boundaries and names shown and the designations sed on this map do notimply the expression of any opinion whatsoever Data Source: World Health Organization {@i}y World Health
on the part of the World Health Organization conceming the legal status of any country, territory, city or area or of its authorities, Map Production: Public Health Information L\t 4 Organization
or concerning the delimitation of its rontiers or boundaries. Dotted lines on maps represent approximate border lines for which and Geographic Information Systems (GIS)

World Health Organization ©WHO 2010. Allrights reserved

there may not yet be full agreement

Map produced: 19 August 2010, 11:.30 GMT



Gosh! From pigs...




Evolution of swine influenza vituses in North Ametica

— Classical Swine — North American Lincage
Avian — North American Lincage

— ) 5N

e—Eurasian Swine Lincage

~-1997-1998
2rH3N2 HINE
(swine/humar) (avian)

~-1998

cHINI 3rH3NZ

~2000+ 2009 HINL
(swinc/avian/human)

HINL
(swinefavi

HIN2
(swinc/avian/human)

2 genes of Eurasian
lineage
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Gene Segments, Hosts,
and Years of Introduction
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First cases in San Luis Potosi, Mexico: 24 ebruary 2009
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April 15
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Triple
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2009 A(H1N1)

April 29
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May 3
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May 23
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Manufacturers




Lessons learnt from H1IN1pdm 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

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

e Fear of drop In
consumption of
pork/poultry meat

e Fear of trade
restrictions

e Economic losses
for the industry

Public health

sUnderstand epidemiology
of infection in swine and
other animal populations

eUnderstand reassortment
dynamics with animal
Influenzaviruses

*Evaluate PH aspects of
H1N1pdm in animal
populations




Pandemic H1IN1 2009 events by country and affected species
reported up to 31 January 2010
(Source: EMPRES-i FAO; http://empres-i.fac.org/empres-i/home)

Country Cats Cheetah Dogs Ferrets Swine Turkeys | Grand Total
Argentina 2 2
Alstralia 3
Canada 2 1
Chile 2
_hina 1 7]
Denmark 4
Finland
France 1 1
Germany
lceland
Indonesia
Ireland
ltaly 1
Japan
fMexico 1
Norsay 34
Fep. of korea 18
Fep. of Serhia 1
Fussian Fed. 1
Singapore 1
Thailand 1
L) b
H
0

[ I o W O I SV I

— | G| B | | | e | | e | o | | D | €| L

— | Lo
o) | LD

O | et | ot | o | e

I
k3
=]

S A g 1 1 3
Grand Total 11 1 2 3 104 8 129




Affected species
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Swiine
Turkey
Cat
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Ferret
Cheeatah

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




Predicting the 3 W’s

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

.....................
eeeeeeeeeeeeeeeeeeeeeee



Population size estimates (1950-1990) and projection (1990-2025),
by regions show a drastic increase in Asia and Africa.
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Forecast of meat consumption 1983-2020
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High risk species for generation of
pandemic influenza




THE PIG AS A "MIXING VESSEL







Flopure 27, Prices of selected meat products




FIGURE 1

Per capita consumption of major food items in developing countries, 1961-2005

Index (1961 = 100)
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FIGURE 5

World production of main categories of meat, 1961-2007

Index (1961 = 100)
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Figure 43. Major pouliry exporters
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Source FAO Website:
http://www.fao.org/docrep/011/ai482e/ai482e08.htm#36



Challenges for the future

IS It appropriate
to put
Influenzaviruses
In “boxes”?







~ 1998
PB2,PA: b

~ 1968 ~ 1998
- —

Triple reassortant

Classical swine

HA, NP, NS: > 131y

NA, MA: Eurasian swine

\V

Genes originating from viruses of three
animal species and two hemispheres

2 genes

6 genes| —)

Slide credit Ron Fouchier, EMC

A/California/4/2009
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Mars Weather Report
October 06 - 12, 2008:

an interactive limelfine

“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

Z S\/e volcanoes”
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ring of information
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First appearance of HSN1 in Africa

e |ZSVe was the first [aboratory to isolate the
H5N1 African strain

* Genetic characteristics of the first African
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

eeeeeeeeeeeeeeeeeeeeeeee
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AVIAN INFLUENZA

As H5N1 Keeps Spreading,
A Call to Release More Data

PARIS—An impassioned call by a promiment
Italian influenza scientist has renewed the
debate about how to balance global health
against scientists” needs to publish and coun-
tries” demands for secrecy, On 16 February,

MHaria Mamna afthe Tetttnte Poaanealilationas

Virolo:

Y Malarch 7006 | 51

Area Sanita Animale:

2 immunologiz

tricky from the start. WHO, FAQ, and OIE
encourage countnes to send virus samples to
spectalized reference labs that can confirm the
outbreak and study the virus further. Some
have been reluctant to do so because they

wwirru ahoot mtallactnal orromorto Forchte mre nesi

Showing her cards. llaria Capua says she will
submit H5N1 sequences from her lab to public
databases immediately,

doweens of individual governments, Brown says.

Capua counters that just sofating and
sequencimg a virus that comes m the mail does
not give researchers the right to sit on the
data—especially not at a government lahb.
“Most of us are pard to protect human and ani-
mal health,” she says, “1f publishing one more
paper becomes more important, we have our
prionties messed up” Governments can often
be persuaded to release the sequences, adds
Capua, who repeated her call at an OIE meet-
ing m Paris on Monday and also plans to
submit it to ProMED, an e-mail list about
emergmyg infections diseases.

WHO agrees that in an deal world, scien-
tists would share therr data widely and volun-
tarily, says Wenging Zhang of the agency’s
(Global Influenza Programme. But because
that’s not happeming, the agency created aspe-
cial secured section at the Influenza Sequence
Database at Los Alamos Mational Laboratory
in New Mexico in 2004, Currently, some
|5 labs have passwords to access these data,
says Zhang, mcluding WHO s eight reference
labs. The system s invaluable for WHO, she
adds, as it helps the agency track the virus and
adjust risk assessments if necessary.

Viralamat ¥ Goan af the Tlnoverarbe of



THE WALL STREET JOURNAL

MONDAY, MARCH 13, 2006

Scientist Rebels Against WHO Over Bird Flu

Scientists around the world, racing to discover how avian infauengpreading and whether it is evolving
toward a pandemic strain, face a dilemma: Should they sharéntieeim findings widely, show them only to
a select set of peers, or keep them to themselves untitahgyublish papers, often critical to their careers?

Now, a lone Italian researcher has cast a harsh spotlight onHB¥sWYystem, suggesting that it places
academic pride over public health - and snubbing it by posting prizedibildta in plain view.

llaria Capua, a 39-year-old Italian veterinarian working oarainfluenza in a
government lab, last month received a sample of the virleeimail from Nigerian
health authorities. The virus had just attacked birds in Nigeedijrst confirmed
case of the disease in Africa. The sample was somethingriziea a chance to study
a specimen and explore how it spread from its stronghold in Asia.

o u  to do the same with their bird-flu samples.
laria Capua

another secret sequence.”

Within days of isolating the virus, Dr. Capua says, she goffanfeom a senior
scientist at the WHO in Geneva, whom she declined to nameteoter finding in
the closed system. She could submit the virus's genetic irtformer sequence, to
the database. In exchange, she would be given the password tbi@ie Wassive
stash of data. A spokesman for the WHO confirmed that the offemade.

Instead, Dr. Capua posted the gene sequence in a public databasiblecorshe
Internet. She also sent a letter on Feb. 16 to around 50 of her ueaaging them

Ehe New ork Times

EDITORIAL

Secret Avian Flu Archive
Published: March 15, 2006
At a time when health authorities are racing todhefi a possible avian flu
pandemic, it is distressing to learn that the Wétlth Organization is
operating a secret database that holds the vigesistic information. A lone
Italian scientist has challenged the system bysiafuto send her own data
to the password-protected archive. Instead, ske@set the information
publicly and urged her colleagues to do the sarhe.iSsurely right. The
limited-access archive should be opened or bypasseediately to
encourage research on this looming health menace.
The campaign by llaria Capua, an Italian veteramatvho works on avian
influenza, was spotlighted in recent articles ia jihurnal Science and The
Wall Street Journal. The hidden data could be @fiénse value in
determining how the virus is evolving and in deyéhy effective vaccines
or drugs. The possibility of breakthroughs canéase only if many more
scientists can analyze the data.

"If | had agreed" to the WHO's request, she said in arvieter it would have been

of Data

By David Brown
Washington Post Staff Writer
Thursday. May 25, 2006; A20

washingtonpost.com
Bird Flu Fears Ignite Debate on Scientists' Sharing

The issue gained public attention in February when Ilaria Capua. a 40-year-old virologist at the Tri-Weneto
Region Experimental Animal Health Care Institute in Italy, sequenced the first HSIN1 sample from Africa.
isolated from a chicken farm in northern Nigeria. Someone at WHO invited her to contribute it to the Los
Alamos data. but she declined and instead filed it in GenBank.

nature

CORRESPONDENCE

nature

Action stations

The time for sitting on flu data is over.

an acute issue, which research administrators and political
leaders should step forward and address.

Indonesia has become the hot spot of avian flu, with the virus
spreading quickly in animal populations, and human cases occur-
ring more often there than elsewhere. Yot from 51 reported human
cases 50 far — 39 of them fatal — the genetic sequence of only one
flu virus strain has been deposited in GenBank, the publicly accessi-
ble database for such information.

And last week in China_researchers helatedh nublished details of

C oncern about the accessibility of data on flu strains remains

Shared data are key to
beating threat from flu

SIR— We fully support Ilaria Capua in her
call for avian-influenza researchers to release
data to the public, rather than store them in
restricted databases, as reported in your
Editorial “Dreams of flu data”{ Nature 440,
255-256; 2006). Keeping sequences secret,
whatever the motivation, slows down
scientific progress and hinders efforts to
protect public health. The influenza genome
sequencing project (www.niaid.nih.gov/

EDITORIALS MNATURE|Vo | 441) 29 June 2006

the appearance of human-to-human transmission. In the Sumatra

event, the transmission did not spread beyond the family.
et scientists outside the WHO networks have no access to these
data. The problem last year spurred the US National Institutes of
. Health (NIH) to create a consortium to
H5N1 sequences sequence and make public thousands
should be promptly of flu strains from humans and birds.
depositedin a publicly Veryquickly, thismoreopen approach
attesiibla-databace® led to the usetul discovery that viruses
swap genes with each other more

frequently than had been previously thought.

Some political leaders are drawing the appropriate conclusions.
Dennis Kucinich (Democrat, Ohio) and Wayne Gilchrest (Republi-
can Marvdand) are circulatine a letter in the Honse of Renresentatives

dmid/genomes/mscs/influenza.htm) has,
in the past year, sequenced more than 1,000
complete genomes of human influenza and

o WO DU ()
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Sharing of avian influenza viral material and information
In support of global avian influenza prevention and control

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.

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.

. 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.
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SIXTY-SECOND WORLD HEALTH ASSEMBLY AB2/5 Add.1
Provisional agenda item 12.1 18 May 2009

Pandemic influenza preparedness: sharing of
influenza viruses and access to vaccines
and other benefits

Outcome of the resumed Intergovernmental Meeting

Report by the Director-General

Lh

.2 Genetic sequence data

5.2.1 Genetic sequence data, and analyses arising from that data, relating to HSN1 and other influenza
viruses with human pandemic potential should be shared in a rapid, timely and systematic manner with
the originating laboratory and among [WHO Network] laboratories. (Consensus)

5.2.2 Recogmziag that greater transparency and access concerning mfluenza vius genetic sequence

data 1s important to public health and there 15 a movement towards the use of putlic-domain or public-
access datahases such as Genbank and GISATD respectively: and (Consensig)

http://apps.who.int/gb/ebwha/pdf_files/A62/A62_5Adén.pdf



- Avian flu: global sharing of virus samples - Windows Internet Explorer

G::r hd |g, hittp: S, Fao, orgfnewsroomfEN/news2006 /1000374 /index, html
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~
A Food and Agriculture Organization of the United Nations 7
B0 FAO N h g to build a world without hunger
Yo e HH sroo“' e Custom Search || Search
emeroom TN T i e
Avian flu: global sharing of virus |
samples &2 Jchn Riddle i
Information Officer; FAD
Another joint FAQ/OIE initiative john.riddl=@fao.org
. (+39) 06 570 53259
s (+39) 348 257 2521
Newsroom 1 August 2006, Rome - OFFLU, the OIE/F&0 joint network of
=3F expertize on avian influenza, will systematically male avian 2
woEi influenza virus sequences accessible to the entire scientific Related links
i community. With this gesture QFFLU reiterates its call to the imal ik i = |
2007 world's scientists, internaticnal organisations and countries for F""Olﬁ”'mﬁ.‘ Production an
- a global sharing of virus strains and sequences. Health Divisien
= 2005 World Organization for Animal
= 2008 Since ite launch in April 2005, OFFLU has been mainly worlking Health
= 2003 on promoting the key objectives "to exchange scientific data
= 2002 and biclogical materials (inc:!uding \-'i_rus st_rains) wi_thin the Sl thE hbile
- . network, and to share such information with the wider
-l Focus on the issues scientific community”, Under this new impetus, strains will be | send
TIFAD in the field sent to the U.S. National Institutes of Health for seguencing
) Audio and:deposited in full tran=parency on the free-acces=s
= video databaze, GenBanl.
' Webcasting 0n 14 March 2006, the Scientific Committee of OFFLU, made
= Photography up of the world's leading veterinarian experts on avian
= Media contacts influenza, revised its terms of reference to put new emphasis
= Tools for journalists on the need for further collection, characterization and
swchange of avian influenza viruses, and for the expansion of
the genomic database for-animal influenza viruses.
Critical to surveillance and control efforts
Sharing virus strains, samples and sequences is a critical part
of the global worle on the surveillance and control of the highly
cathoaenic HSNI virus, and suboorts the oreparation of ]




One Health, One Flu —-Why ?

Need to Improve our prediction capacity on
pandemic potential and viral characteristics

Established influenza survelllance capacity
worldwide

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 survelllance and research efforts between
the human and the veterinary components of the
equation

|dentify viral determinants for virulence and
transmissibility in animals and humans

Improve human and animal health as a
collaborative effort




Develop and mantain a
permanent influenza gene pool

observatory

Capitalise on investments
and networks established for
H5N1

Perform harmonised and
targeted surveillance in
humans and animals

Improved human and
animal health

*Preparedness

*Transdisciplinary
collaboration

«Control and
mitigation strategies

*Early warning
systems

Istitute Zooprofilattice
Sparimantale della Venezie




The FAO-OIE-WHO
Collahoration

Sharing responsibilities

and coardinating global activities

to address health risks at the
animal-human-ecosystems interfaces

A Tripartite Concept Note

® oe @

April 2010
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http://www.oie.int/downld/FINAL_CONCEPT_NOTE_Hanoi.pdf
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