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Influenza

Michelle Wille et al., 

Wild Birds
Aquatic birds 

(Reservoir)
H1-H16 

Bat
(Reservoir)
H17-H18 
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OIE guideline, 2014

Institutional Map 

One Health Approach

Human Health ?
Animal Health ? 
Wildlife Health? 

Human-Animal-Ecosystems interfaces (HAEI)

Good model:
One Health Approach
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Update situation 
HPAI-H5N1 outbreaks

Recent H5N1 case (April 2019,  Nepal)
As of 2019: H5N1 
(861 human cases, 455 death, 17 countries) 
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HPAI H5N1, South-East Asia 
Myanmar

2009 ?
0/1

Thailand
2008

(17/25) 

Cambodia
2012-14
(37/56) 

Indonesia
2015

(167/199) 

Lao
2009 ?

2/2 

Vietnam 
2014 

(64/127) Philippines
(0)

Update situation 
HPAI-H5N2, H5N6, H5N8 outbreaks

2015: H5N2 outbreaks in commercial poultry in US
2017: H5N6 in China, Vietnam, Myanmar 
2016-2017: H5N8 in wild birds: Europe & US
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Influenza 
subtypes

Animal 
infection 

Human 
infection 

NOTE

H5N8
(HPAI)

China (2010, 2014)
Japan (2014)
Korea (2014-15)
Taiwan (2015)
US (2014) (wild-birds, 
backyard)
US (2015) (turkey farm)
Europe (2014-2018)
Europe (Bulgaria Jan 2019)

No human 
cases

Reassortant 
GS/GD/96
Clade 2.3.4.4
Novel H5N8 
reassortant (H5N6) 
in the Netherland

Pacific flyway in the 
US (Wild-birds-
carriers)

H5N2
(HPAI)

Taiwan (2014-15)
US, Canada (2014) 
West)
US (2015; 25 US states)
Egypt (March 2019)
Taiwan (Feb 2019)

Human cases 
(Japan)
No human 
cases (US)
Low risk 

Clade 2.3.4.4

Pacific northwest
Mississippi fly way
(Wild-birds-carriers)

Influenza 
subtypes

Animal infection Human infection NOTE

H5N6
(HPAI)

Lao 
Vietnam, 
Cambodia (recent 
Feb 2019) 

Myanmar
Philippines
China, HK
Korea, Japan
Chinese Taipei 
(Recent Mar 2019)

Severe ILI
China
Recent human 
case (Mar 19)
17 cases (11) 
since 2014

2014-2018
Clade 2.3.4.4 

Significance

HPAI-H5N2:  Animal production & Low risk 
HPAI-H5N8: Animal production
HPAI-H5N6: Animal production & Public health SEA
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HPAI H5, Worldwide
Subtype of the viruses

H5N8

2014-2019

H5N8

H5N8H5N8

H5N8
H5N2

H5N8
H5N6
H7N9

H5N8
H5N2

USA

H5N6

H7N9

H7N9
H9N2

H5N8

H5N1

H5N1

H5N1

H5N1

H5N2

H9N2

HPAI H5, Worldwide
clade of the viruses

2.3.4

2.2

2.2

1

2.1

2.3.4

2.2

2.2

2.2
2.2

7
2003-2008

2009-2012

2.3.2.1

2.3.2.1

2.3.2.1

2.3.2.1

2.3.2.1
2.3.2.1

2.1.3.1-3
2.3.2.1

2014-2018

USA

2.3.4.4

2.3.4.42.3.4.4

2.3.4.4
2.3.4.4

2.3.4.4

2.3.4.4

2.3.4.4
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Update situation 
LPAI outbreaks

HPAI

LPAI H7N9

H9N2

Significance

Subtype ?:  Animal production 
Animal production & Public health

Influenza 
subtypes

Animal infection Human infection NOTE

H7N9 China
Myanmar
(No virulence in 
poultry)

NOTE: 
Of 1558, 
3 HPAI (H),
16 (C),
6 (E)

China
Severe ILI 
(Recent case Feb 
2019)
Canada
Malaysia

Cases with poultry 
exposure, environment 

HA: Duck Eastern China
NA: Duck China 
Internal: H9N2 eastern Asia

Since 2013-Mar 19 
(1568 infect/615 fatal)

Update situation 
H7N9
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Influenza 
subtypes

Animal infection Human infection NOTE

H9N2 Worldwide
(enzootic in 
middle east, 
Africa, Asia 
(China) 
(virulence in 
ducks (IDN)

HK (1st case) 
(Since 1999)
(recent 
Feb 2019: China, 
Mar 2019 Oman)

Non fatal, mild ILI
(30 Human 
cases) 

Sporadic cases with 
poultry exposure, 

H9N2: able to reassort
with other subtypes

Update situation 
H9N2

HPAI H5: HPAI-H5 in the US, Europe, SEA

No human cases (H5N8)

limit cases (H5N2, H5N6) 

Risk to SEA (H5N6)

LPAI Risk to SEA (H7N9, H9N2)

Genetic monitoring Recent concern 2.3.4.4

Prevention & control: HPAI monitoring (Wild bird)

LPAI monitoring (Backyard, LBM) 

Animal trades, Movement

Migratory bird flyway

Summary & Lessen learn

Update situation (HPAI) 
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1St report of HPAI-H5N1 outbreak, 2004

Thailand isolates
((((2004200420042004)))) 

HK 2001200120012001    

CHINA & HK1996199619961996----7777

HK 2000200020002000

Virology. 2004, 328:169-176

HPAI-H5N1, Thailand
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HPAI-H5N1 outbreak in tigers

EID. 2006, 12 (4): 638 

H5N1 infection in dog & cat, Thailand

EID. 2006, 12 (4): 638 
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Multi-years avian influenza surveillance
in THAILAND

� Free-grazing duck system

� Livebird market system 

� Wildbird

Influenza surveillance in Free Grazing Ducks 
in Thailand

Multi-year avian influenza surveillance

10 years surveillance 
> 10,000 samples tested
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Free Grazing Ducks & Wild Birds

Google images

Why surveillance FGD?

FGD

Open bill stork

Influenza A subtypes 

H4N6, H3N8
H4N6, H4N9, H3N8, HxN7
H4N6, H6N1, H11N6, H11N9
H1N3, H1N9, H3N6, H4N6, H11N2
H3N8, H7N4, H9N7
H11N3, H7N4 
H7N4
H5N1

Surveillance program
Free Grazing ducks
(2004-2019)

2015-18
2014
2013
2012
2011
2010
2009
2004-2008

Influenza surveillance in Free Grazing Ducks

Multi-year avian influenza surveillance
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Influenza surveillance in Live Bird Markets
in Thailand  

Multi-year avian influenza surveillance

10 years surveillance 
� 10,000 samples tested
� Cross sectional survey
� Longitudinal survey

Backyard & Free Grazing ducks & Live Bird Markets 

Why surveillance LBM?

10 years surveillance 
� 10,000 samples tested
� Cross sectional survey
� Longitudinal survey

Google images
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Influenza A subtypes 

H4N6 (ducks)
H4N6, H3N8 (ducks) 
H4N6, H4N9, H7N4, H10N3 (ducks)
H5N1

Surveillance program
LBMs
(2004-2019)

2016-18
2014-15
2008-12
2008
Wild-birds: H12N1 (water cock, ducks)

Influenza surveillance in Live Bird Markets 

Multi-year avian influenza surveillance

Influenza surveillance in Live Bird Markets
in Myanmar  

Multi-year avian influenza surveillance

1 year surveillance 
� 455 samples tested
� Longitudinal survey in 16 

vendors



16

Influenza A subtypes 

H5N1 (layers)

Surveillance program
LBMs
(2018-2019)

2016-18

Multi-year avian influenza surveillance

Influenza surveillance in Live Bird Markets
in Myanmar  

Influenza A positive:   12/455 (2.63%)
Subtyping: H5N1
Clade: 2.3.2.1c

Influenza surveillance in Wild Birds in Thailand

Multi-year avian influenza surveillance

2010-2012 surveillance 
> 2,000 samples tested

2017-2019 surveillance 
Department of Natural resource
� 776 pooled samples 
� 24 provinces 
� > 25 wild bird species  
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Influenza surveillance in Wild Birds

Multi-year avian influenza surveillance

2010-2012 surveillance 
> 2,000 samples tested

Influenza surveillance in Wild Birds

Water cock 
(นกอีลุ้ม) Lesser whistling ducks

(นกเป็ดแดง)

Google images

Low Pathogenic Avian Influenza 
Subtype H12 N1 

(n=4)
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Influenza surveillance in Wild Birds

Multi-year avian influenza surveillance

2017-2019 surveillance 
Department of Natural resource
� 776 pooled samples tested
� 24 provinces 
� > 25 wild bird species  

Positive: 21/776 (2.7%)
Virus isolation: 1/55 (1.8%)
Subtyping: In-process

Influenza A subtypes Surveillance program
LBMs
(2004-2018)

Wild-birds: H12N1 (water cock, ducks)

Influenza surveillance in wild birds

Multi-year avian influenza surveillance
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Influenza subtypes: Predominant subtypes 
H7N4, H4N6, H3N8
H4N6, H3N8 (LBMs)

Species at risk: Free grazing ducks
Ducks (LBMs)
Watercock (Wild-birds)
Whistling duck (wild birds) 

Genetic monitoring:  LPAI
Eurasian lineage

Multi-year avian influenza surveillance

Summary & Lessen learn

On-going & future activities

� Virus 
�Surveillance and Monitoring influenza 

viruses in animal in Thailand  
� Influenza subtype/clade identification in animals 

� Host
�Reservoirs, high risk species 

�Animal experiment systems 

� Environment & Educations & Public awareness

�Risk assessment of influenza in animals   

poultry meats, products and environments
� Human-animal interface
� Policies   
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Surveillance and Monitoring 
influenza in animals

Unique setting (Backyard) (SEA regions)  

Surveillance and Monitoring 
influenza in animals

Unique setting (Backyard) (SEA regions)  



21

Surveillance and Monitoring 
influenza in animals

Free grazing ducks

Unique setting (Free grazing duck) (SEA regions)  

Unique setting (Live bird markets)

Surveillance and Monitoring 
influenza in animals
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Public awareness
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www.facebook.com/cueidas

Book & Posters

www.eidas.vet.chula.ac.th

Public education

Take Home Message

One Health & Zoonoses EIDs in wild birds  
Surveillance & information sharing

Excellence model: H5N1

?
H5N6
H5Nx
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Thank you
Q & A   


