Werging Infectious Diseases:

oeé\RIature strike back? ..

l \\ %‘

b Malik Peiris —
Gjnt\re\c)f Influenza Research y

Kh}l%g's},ew Research Pglé \
: \ \ - ar 46 \\
he Schowl, of.Public health ¥

- Jdo | 1\ P - \‘\

mfgj ©OITFIONE ReL

g 3
o A ‘
.~ ‘

- - 1
. . \y 2
L -~ ~ ..

- ;

o -

...



WORLD HEALTH

THE MAGAZINE OF THE WORLD HEALTH ORGANIZATION - MAY 198(

“One can think of the middle of the “Human destiny is bound to
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factor in society” nature will strike back.”
- McFarlane Burnet, 1962 Rene Dubos, 1959




In the struggle between humans and
disease, the bacteria are fighting
harder than ever. Can we still win?
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One Health

As/ 2ttt 62N GABS STTSOI
working locally, nationally and globally to
attain optimal health for people, animals and
0KS SYOANRYYSYlodE
— American Veterinary Association 2008
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Sri Lanka
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Japanese Encephalitis - Sri Lanka: 1985-7
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Sri Lanka
Risk-assess different agro-

-e,‘\l. e @cCOlogical areas to identify where
“~ % pig production poses minimal JE
risk -

Peiris et al Trans Roy Soc Trop Med Hyg
1993; 87: 541-8

Maintain food production
Minimise health risk

Emergence of a obscure
nephropathy in areas
covered by the irrigation
scheme




Epidemic Curve of Influenza A (H5N1)
Cases in HKSAR, May - Dec 1997
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Active survelllance
Avian flu H5N1-Post 1997

e 2000 Reassortment in ducks
« 2001 Live poultry markets

» 2002 Farm outbreaks

« 2002 Wild birds
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Avian flu task force:
Convener Dr PY Leung
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Live poultry markets maintain, amplify AND
DISSEMINATE avian influenza viruses

Cultural resistance to close all live poultry markets
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Sims & Peiris Current Top Microbiol Infect 2012

Kung et al Avian Dis 2003; Lau et al EID 2007; Leung et al - 2012
Kung et al Emerg Infect Dis 2007



Live poultry markets maintain, amplify AND
DISSEMINATE avian influenza viruses
RBE S | |
hihss2 A Cultural resistance to close all live poultry markets
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Sims & Peiris Current Top Microbiol Infect 2012

Kung et al Avian Dis 2003; Lau et al EID 2007; Leung et al - 2012
Kung et al Emerg Infect Dis 2007



Isolation rate, %

Evidence based interventions in live poultry markets
|solation rates of HONZ2 viruses in chicken

1999-2011; monthly surveillance; 5-8 FEHD poutlry markets; 53,541 samples
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Live poultry markets:
A “dead-end” for the poultry, not for the virus.
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2004 — to date

Areas reporting confirmed occurence of H5SN1* avian influenza in poultry and wild birds since 2003

Status as of 28 April 2006
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As of Aug 2012, 608 human cases, 359 deaths

essons

AActive surveillance, evidence-based intervention
and applying a “One health” approach protected
Hong Kong.

Hong Kong: a “sentinel post” for the region.
What if - - - - -? 16
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Qinghai Lake outbreak:

April 2005

“There is a danger
that it may spread to
the south Asian
subcontinent .... And
Europe”

Chen et al Nature July
2005

Areas reporting confirme

Qinghai Lake:April 2005
Bar headed geese, Brown headed gull
Great black headed gull, Great cormorant

MSNP avian influemwld birds since 2003 Status as of 28 April 2006
alifae s S

q;ﬁepyblic
Slovakia W o
~" Hungary-___

i ﬁ,,ﬂi/Z: Ukraine ~ #
i Rorru.ﬁ*;;;

: !

Islamic Republic Afghani
of Iran

*Countries H5 confirmed
Iraq N
Lao People's Democratic Republic 5
Romania Ttn L A
Serbia and Montenegro \
g:iad:n | r ) _ {” I Area reporting occurence in poultry
Thailand . § } Area reporting occurence only in wild birds L

_ ! h a5~ 600 1,200 2,400 Kilometers
Viet Nam = S i f No longer HPAI infected zone as declared by OIE [

Organization on the part of the World Health Crganization conceming the legal status of any country, territory, city or area or of its authorities, and naﬂuﬂﬂl gnv_ernmems )
g or conceming the delimitation of its frontiers or boundaries. Dotted lines on maps represent approximate border lines for which Map Production: Public Health Mapping and GIS
@ WHO 2008. All rights reserved  there may not yet be full agreement. Communicable Diseases (CDS) World Health Organization

{( %Y, World Health The boundaries and names shown and the designations used on this map do not imply the expression of any opinion whatsosver ~ Data Source: World Organisation for Animal Health (OIE)
@-x §
eyl



nNPetrdo trade
flu in Hong Kong
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Ceremonial religious bird release A brings “merit”

“fangsheng”
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Epi-curve of human H7N9 cases by
province: (as of April 22, 2013)

How long will the live poultry markets stay closed?
« Cultural preference

Food security
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Live poultry
shut down

China-WHO Joint Mission on Human Infection with Avian Influenza A(H7N9) virus:
April 2013
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http://www.who.int/influenza/human_animal_interface/influenza_h7n9/ChinaH7N9JointMissionReport2013u.pdf
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H5 positive isolates (%)
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Surveillance of H5N1 viruses in “HEALTHY”

poultry in live poultry markets in China
(2000-2004)
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Transmissibility of A(H7N9) In ferrets

Ferret Groups  Virus*  Signs Shedding of virus Seroconversiond
. . #animals (fiters)
# animals onsett duration (days)
Inoculated SH2 6/6  6/6 11,1,1,1,1  7,7.7,7,7,7 6/6 (320-640)
CA07 6/6 6/6 1LI.ILI,I.T  5,6.6,6.6.,6 6/6 (>1280)
Direct contacts SH2 3/3 3/3 2.3.3 5.6,7 3/3 (320-640)
CA07 373 3/3 1.1.2 6.6.6 3/3 (>1280)
Anrborne H7N9 SH2 3/3 1/3 nd.nd.3 na.na.6 2/3 (320, 40, <10)
exposed pdmHINICAQ7 | 3/3 3/3 234 6,67 3/3|(>1280)

* SH2: A/Shangha1/2/2013(H7N9), CA07: A/Californ1a/07/2009 (HIN1). ¥dpy, dpe. 1

HALI fiter of post-exposure sera at 14 dpi or 14 dpe for each animal, starting dilution at
1:10. nd, not detectable; na, not applicable.
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Zhu et al Science 2013, on line
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Viral load in throat swabs after commencement of antiviral
therapy

Days after antiviral therapy
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In a few weeks, the 2009 H1IN1 pandemic spread around the
world affecting all countries
* Reports up to July 2009

— April 2009

— May 2009

First detected — June 2009

April 2009 — July 6 2009

Cumulative cases
« 1-10
® 11-50
@® 51500

. 500-5000

‘ >5000

WHO, 2009. Pandemic (H1N1) 2009, situation update,
available at: http://www.who.int/csr/don/2009_07_06/en/index.html (accessed 6 July 2009)



http://www.who.int/csr/don/2009_07_06/en/index.html

Conclusions

* Proactive survelillance
A short term pain / long term gain
A stay "ahead-of-the-curve”

Human health

 Risk-assessment Food safety

Food security
. Economics
— Animal health
—Human health

 Evidence-based interventions
“One Health” pays!!



The superior physician

« The superior physician helps before the early budding of the
diseasep LI Z ©

« The inferior physician begins to help when the disease has
already developed; he helps when the destruction has already
set in. And since his help comes when the disease has already
developed, it is said of him that he is ignorant.
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Wong Dae Noi Ging Sou Men g
(2697-2597 BCE)

The Yellow Emperor's Classic of
Internal Medicine

Slide courtesy of Gabriel Leung %
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