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Thailand Influenza Surveillance System
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Confirmed case (25 cases and 17 dead)

Suspect case

Poultry outbreak Source: Bureau of Epidemiology, Thailand MoPH 



Thailand Thailand Pandemic Influenza Preparedness 
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National Strategic Plan for Prevention and Control of 
Avian Influenza and Preparedness for Pandemic 

Influenza (2005-2010)

The pandemic influenza preparedness planningp p p p g
was initiated in response to the outbreaks of avian
influenza in 2004. The capacities were extensively tested
in the response to pandemic H1N1 2009.

The National Strategic Plan on Avian and Pandemic 
I fl l t t f d i t th tInfluenza  was later transformed into the current 
National Strategic Plan for Prevention and Control of 
Emerging Infectious Diseases - EIDs(2013-2021)

The national committee has been upgraded to 
dd EID h l d th i i faddress EID as a whole and the new revision  of 

national plan expanded to cover EID accordingly.



History of Thai National Influenza Center (Thai NIC)

Dr.Nadrirat Sangkawibha

The first Director Thai NICThe first Director,Thai NIC

Department of Medical Sciences

พ ญ ชืน่ฤดี ไชยวส
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WHO Global Influenza surveillance and Response System(GISRS)

WHO National Influenza Center Thai NICWHO National Influenza Center, Thai NIC
has been established since 1972  at  NIH, DMSc, Thailand

Regional Influenza Reference Laboratory (RIRL) for SEA RegionRegional Influenza Reference Laboratory (RIRL) for SEA Region
has been designated by WHO since 22 June 2010

Thai, RIRL for SEA Region



Epidemiological (506) 
Surveillance

Virological (Laboratory)
Surveillance

ObjectiveObjective To monitor the epidemiology of 84 Document etiology and burden ofObjectiveObjective To monitor the epidemiology of 84 
nationally notifiable diseases (ICD10code)

Document etiology and burden of 
influenza and other respiratory 
pathogens

OwnershipOwnership BoE Thai MoPH 1 Th i NIH B E US CDC i 2003 2014OwnershipOwnership BoE ,Thai MoPH
since 1973

1.Thai NIH,BoE,US-CDC since 2003 -2014

( NIH sentinel: ILI/SARI)

2. BoE,U-CDC,Thai NIH since 2010-20152. BoE,U CDC,Thai NIH since 2010 2015

(BoE sentinel: SARI/pneumonia dead)

3. Thai NIH and BoE since 2015 –
( NIH and BoE sentinel: ILI/SARI)

Patient typePatient type outpatients and inpatients 
( Influenza admitted pneumonia)

OPD/ILI , SARI 
( Influenza ,admitted pneumonia)

Data type/Data type/
TimelinessTimeliness

Epidemiological /
weekly report

Laboratory, some clinical & Epi
data/daily and weekly

Geographic Geographic Nation wide > 35  hospitals ,geographically 
representative 



DMSc Laboratory network
Regional  medical science center

( 14 RMSc ) Laboratory Facilities( 14 RMSc ) Laboratory Facilities
NIH Isolation,PCR ,Sequencing
RMSc 1 , Trang PCR
RMSc 2 , Udornthani PCR

RMSc 3 , Chonburi PCR

RMSc 4 , Samutsongkram PCR
RMSc 5 , Nakornrachasima PCR
RMSc 6 Khonkhen PCRRMSc 6 , Khonkhen PCR
RMSc 7 , Ubonrachathani PCR
RMSc 8 , Nakornsawan PCR, Sequencing, q g
RMSc 9 , Pitsanulok PCR
RMSc 10, Chaing Mai PCR
RMSc 11, Suratthani PCR
RMSc 12 , Songkhra PCR, Sequencing
RMSc 13 Chaing Rai PCR
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RMSc 13 , Chaing Rai PCR
RMSc 14, Phuket PCR



Laboratory-based  Influenza Surveillance network
partly supported by US-CDC & BOE

Phase I “Development of Influenza Surveillance Networks”
Five years : 15 Sep.2004 -14 Sep.2009 

ILI :  5 sample/week/site

Phase I “Development of Influenza Surveillance Networks”
Five years : 15 Sep.2004 -14 Sep.2009 

ILI :  5 sample/week/sitepp

Phase II “Strengtening Thailand’s Influenza Surveillance Network to Support Influenza 
Control Policy and Improve Pandemic Preparedness ”

Five years : 15 Sep.2009 -14 Sep.2014
ILI  : 10 sample/week/site
SARI : 5 sample/week/site



Current Influenza Virological Surveillance System by 
MoPH , Thailand ( since 2016 ), ( )

Bureau of Epidemiologyp gy
Department of Disease Control ,TUC

Project “ Surveillance of viral etiology for respiratory diseases “

Type of patient OPD/ILI , IPD/SARI

Type of virus Subtype of Influenza/ AI , 26 respiratory pathogens (only SARI)yp yp p y p g ( y )

Number of sites 30  hospitals ,geographically representative 

Reporting Weekly on http://www.boe.moph.go.th , www.thainihnic.org
( Sex,  Age, lab results, site )



Detection & Characterization
Influenza virus 
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Testing Algorithm for Detection Influenza and Avian InfluenzaTesting Algorithm for Detection Influenza and Avian Influenza

Influenza A and B screening byInfluenza A and B screening by
realtimerealtime RTRT--PCRPCRrealtimerealtime RTRT--PCRPCR

Influenza A positive 
Subtying for H1pdm2009, H3 , H5 ,

H7, H9

Sampled specimens are subculture 
on MDCK cell line or Embryonic 

chicken eggschicken eggs



Strains characterization of local isolates by 
HI and  gene sequencing

1. Antigenic characterization
using WHO HI reagents kit

or

2 Genetic characterization by

A/Nakhon Sawan/149/15 Dec
A/Nakhon Sawan/150/15 Dec

A/Nakhon Sawan/151/15 Dec
A/Chiang Mai/136/16 Feb

A/ Prachuapkhirikhan /609/15 Dec
A/Bangkok/2/15 Nov

A/Phetchaburi/179/16 March
A/Nonthaburi/499/15 Oct

A/Nonthaburi/588/15 Nov2. Genetic characterization by 
Gene sequencing & Phylogenetic tree

A/Chanthaburi/363/15 Oct
A/Prachuapkhirikhan/139/15 Nov

A/Songkhla/11/16 Jan
A/Nakhonphanom/21/16 Jan

A/Nonthaburi/606/15 Dec
A/Nonthaburi/515/15 Oct

A/Prachuapkhirikhan/129/15 Nov
A/Prachuapkhirikhan/131/15 Nov

A/Prachuapkhirikhan/143/15 Nov
A/Prachuapkhirikhan/133/15 Nov

A/Bangkok/1/15 Nov
A/Bangkok/124/15 Oct

A/Nonthaburi/522/15 Oct
A/NAN/118/15 Oct
A/NAN/119/15 Oct

A/Greece/188/2015
A/Bartin/15/2015

A/Hong Kong/4801/2014 e 2016 SH Vaccine
A/Hong Kong/146/2013/ g g/ /

A/South Africa/1857/2013
A/South Africa/3941/2013

A/Osaka/32/2013
A/Switzerland/9715293/2013

A/Navarra/508/2015
A/Hunan-Lusong/1532/2013

A/South Africa/4655/2013
A/Oman/39/2013

A/Hong Kong/1036/2013
A/Estonia/91176/2015

A/Israel/Z-1213/2014
A/Estonia/77365/2013

A/Dakar/20/2013
A/Norway/2431/2011
A/Texas/50/2012

A/Finland/190/2011
A/Hawaii/22/2012

A/Norway/1789/2011
A/Victoria/361/2011

and compair with
vaccine strains

A/Victoria/361/2011
A/Madrid/RR8856/2011

A/Mahajanga/3628/2012
A/Maevatanana/974/2013

A/England/259/2011
A/Israel/52/2011

A/Turkey/32/2011
A/Cameroon/12V-5062/2012

A/Belgium/G1147/2011
A/Yopougon/GR1336/2011
A/Milano/265/2011
A/Baden-Wurttemberg/1/2012

A/Stockholm/18/2011
A/Kuwait/4554/2009

A/Rhode Island/01/2010
A/VICTORIA/8/2010

A/Johannesburg/153/2011
A/Alabama/05/2010

A/Perth/10/2010
A/Guangdong-Jinping/1334/2011A/Guangdong Jinping/1334/2011

A/Slovenia/9/2012
A/Netherlands/001/2012

A/BRISBANE/299/2011
A/IOWA/19/2010

A/Alabama/03/2011
A/Perth/16/2009

A/Victoria/210/2009
A/Chungbuk/644/2011

A/Norway/1186/2011
A/Brisbane/10/2007

A/Qatar/AF02/2008
A/Saudi Arabia/24/96

0.01



Represent of local isolates sent to confirm at 
WHO CC in Atlanta and Melbourne (twice/year/WHO CC)

Source: Ian Barr, WHO CC , Melbourne



•Monitoring of drug resistant strains  

Detection of Drug resistant strains
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Detection of Drug resistant strains by genotypic assay

1.Pyrosequencing 2.Multiplex rRT_PCR 

For A/H3 and B For pdm H1/2009



Virological Data Supportg

• Influenza Control Policy and Improve Pandemic Preparedness

• WHO Influenza Vaccine Selection

• National and Global Health Alert system 



Data support the appropriate timing 
of vaccination campaignof vaccination campaign

• Influenza surveillance data from the past 10 years revealed that the high p y g
peak of flu run from June –July and small peak run from cool season 
November-February 

• Vaccination campaign should starts in May each year (before flu season)

Source: National Influenza Center , Thailand MoPH 

acc at o ca pa g s ou d sta ts ay eac yea (be o e u seaso )



Support MoPH for Annual Influenza Vaccine Selection 

Northern hemisphere(2018-2019)
A/Michigan/45/2015 (H1N1)pdm09-like virus; - an ---/ g / / ( )p ;

A/Singapore/INFIMH-16-0019/2016 (H3N2)-like virus; - a 

B/Colorado/06/2017-like virus (B/Victoria/2/87 lineage); and - a 

B/Phuket/3073/2013-like virus (B/Yamagata/16/88 lineage). 

Percentage vaccine matching ofPercentage vaccine matching of    
Thai circulating strains by Sequencing method 

from Jan. –Oct. 2018 

A/Michigan/45/2015 (H1N1) 100

Southern hemisphere(2019)

- an A/Michigan/45/2015 (H1N1)pdm09-like virus;

A/Michigan/45/2015 (H1N1) 100

A/Switzerland/8060/2017(H3N2)

A/Singapore/INFIMH-16-0019/2014

33.73 

66 27 an A/Michigan/45/2015 (H1N1)pdm09 like virus; 

- an A/Switzerland/8060/2017 (H3N2)-like virus; and 

-a B/Colorado/06/2017-like virus (B/Victoria/2/87 lineage)

A/Singapore/INFIMH 16 0019/2014 66.27           
B/Brisbane/60/2008
(Victoria lineage) 

B/Phuket/3073/2013

0
 

100 -a B/Phuket/3073/2013-like virus (B/Yamagata/16/88 lineage)B/Phuket/3073/2013
( Yamagata lineage) 

100



Hemagglutinin Genes  of Thai-Influenza A (H1N1pdm)
A/Bangkok/1/18 March

A/Ayutthaya/41/18 March
A/Nakhonratchasima/44/18 Jan

Vaccine
Reference dataset

Local Isolates
( / ) i /l t ti l

 A/Yasothon/1124/18 June
A/Nonthaburi/896/18 May
Q1073 July
A/Ayutthaya/525/18 March

A/Nakhonpanom/2044/17 Oct
A/Bangkok/95/17 Oct

P0580 April
A/Phetchaburi/592/18 March

 A/Yasothon/749/18 April
A/Yasothon/753/18 April

A/Ayutthaya/452/18 Feb
Q0977 June Cl d B(+/-)=gain/loss potential 

glycosylation site
-2017
-2018

Q0977 June
A/Nonthaburi/19/18 Feb

 A/Nakhonphanom/1331/18 July
A/Bangkok/43/18 June

A/Nonthaburi/12/18 Jan
A/Ayutthaya/880/18 May

A/Prachuabkhirikhan/1136/18 June
 A/Bangkok/22/18 April

 A/Ayutthaya/1046/18 June
A/Chanthaburi/1278/18 July

A/Nakhonphanom/927/18 May
A/Ayutthaya/88/18 May

A/Ph t h b i/ / J

Clade 6B.1

Clade 6B

The vast majority of HA gene sequences
belonged to phylogenetic subclade 6B.1
with additional amino acid substitutions in

0 8

S74R S164T 
T295V 

A/Phetchaburi/69/18 Jan
A/Nakhon Ratchasima /405/18 Feb

A/Surat Thani/80/18 May
 A/Surat Thani/797/18 April

A/Bangkok/2668/17 Dec
A/Sakon Nakhon/500/17 Oct

 A/Nonthaburi/1159/18 June
A/Ayutthaya/26/18 Feb

A/Paris/2415/2015
A/Ayutthaya/60/18 March

A/Michigan/45/2015 Vaccine
A/Israel/Q-504/2015

Clade 6

with additional amino acid substitutions in
the HA of S74R, S164T, and I295V

A/South Africa/2865/2013
A/Austria/718569/2013

A/Norway/2417/2013
A/South Africa/3626/2013

A/Bolivia/559/2013

Clade 6B.2

A/Dominican Republic/7293/2013
A/Belgium/G1041/2013

A/South Africa/2464/2013
A/Hong Kong/1743/2013

Clade 6c

A/Florida/36/2011
A/Hong Kong/5659/2012

A/Bangladesh/2021/2012g
A/Pennsylvania/14/2011

A/PERTH/533/2011
A/St.Petersburg/27/2011

A/Mendoza/2672/2011
A/Valparaiso/17275/2011

Clade 6A

A/Capetown/60/2011
A/Ontario/RV0003/2011

A/Stockholm/27/2011
A/Wisconsin/26/2011

A/Norway/2379/2011
A/Grenoble/1772/2011

A/St Petersburg/100/2011

Clade 7

A/St. Petersburg/100/2011
A/Pennsylvania/02/2011

A/Czech Republic/32/2011
Clade 2

A/Abobo/GR753/2011
A/Ghana/ARI1181/2011

Clade 8

A/Christchurch/16/2010
A/Brisbane/10/2010

Clade 4

A/Astrakhan/1/2011
A/Voronezh/1/2011

A/Stockholm/35/2011
A/Argentina/656/2011
A/Florida/27/2011

A/St kh l /

Clade 5

A/Stockholm/36/2011
 A/Dakar/20/2012   Clade 9

A/New York/3177/2009
A/Santo Domingo/0573N/2009

A/South Carolina/09/2009
Clade 3

Clade 1A/California/07/2009 Old vaccine 

0.005



Hemagglutinin Genes  of Thai-Influenza A (H3N2)
A/Phayao/1512/18 Aug

Vaccine
Reference dataset

y g
A/Nakhon A Thammarat/64/18 Jan
A/Chanthaburi/1363/18 July
A/Nakhon A Thammarat/2620/17 Dec
A/Nakhon Ratchasima /517/18 March

A/Nonthaburi/1299/18 July
Q1444 Sep

A/Nakhonsri Thammarat/35/18 March
A/Ayutthaya/1977/18 Sep

A/Nonthaburi/283/18 Feb
A/Bangkok/53/18 May

A/Bangkok/61/18 July
A/Narathiwat/32/18 April

A/Nakhon A Thammarat/2361/17 Nov
A/Phetchaburi/25/18 Feb

A/Surat Thani/2117/17 Oct
A/Phetchaburi/2630/17 Dec
A/Ayutthaya/59/2018 March

A/Sydney/236/2017
A/Bangkok/59/18 July

A/Chanthaburi/415/2017
A/Chanthaburi/559/17 Oct

A/T / / D
Clade 3C.2a1bReference dataset

Local Isolates
(+/-)=gain/loss potential 

glycosylation site
201

G62E
K135N(+)
G142R

A/Trang/2627/17 Dec
A/Nakhon Ratchasima /285/18 Feb

A/Phetchaburi/430/18 Feb
A/Phetchaburi/43/18 March

A/Surat Thani/64/2018 Jan
A/Surat THani/114/18 Jan

A/BKK/17/18 March
A/Phetchaburi/2632/17 Dec

A/Lopburi/1262/18 July
A/Nonthaburi/706/18 April
A/Ayutthaya/8/2018 Jan
A/Sri Lanka/4/2018
A/Chiang Rai/2089/17 Oct

Q1106 July
A/Sri Lanka/93/2017
A/Sri Lanka/102/2017
A/Sri Lanka/103/2017

A/India/8359/2016
A/Singapore/Infimh-16-0019/2016 Vaccine

A/Idaho/37/2016
A/Kalamata/540/2017

A/Greece/4/2017 Clade 3C.2a1a-2017
-2018 T131K

R142K R261Q 

A/Greece/4/2017 Clade 3C.2a1a
A/Singapore/INFMOH-16-0087/2016

A/Loei/1152/18 June
A/Loei/1157/18 June

A/Loei/1153/18 June
A/Bangkok/44/18 June

A/Surat Thani/729/18 April
Q0972 June
A/Prachuabkhirikhan/497/17 Oct

A/Phayao/272/18 Feb
A/Cambodia/B1116403/2017

A/Chanthaburi/2445/17 Nov
A/Wisconsin/19/2017

A/Switzerland/8060/2017
A/Kanchanaburi/2471/17 Nov
A/Bangkok/35/18 May
A/Nonthaburi/1534/18 Aug
A/Surat Thani/792/18 April

Q0873 April
A/Brisbane/01/2018

A/Lopburi/1702/18 Aug
A/Mahasarakham/1608/18 Aug Clade 3C.2a2

Clade 3C.2

A/Mahasarakham/1608/18 Aug
Q0984 June

A/Chiang Mai/122/18 Jan
Q1241 Aug
A/Kanchanaburi/901/18 May
A/Chiang Mai/2010/18 sep

A/Chiang Mai/2014/18 Sep
A/Ayutthaya/532/18 March
A/Nonthaburi/16/18 Feb
A/Hong Kong/656/2018
A/Ratchaburi/1520/18 Aug

A/Nonthaburi/941/18 May
Q1095 July
A/Phetchaburi/1927/18 Sep
A/Chanthabuti/1579/18 Aug

A/Phetchaburi/1929/18 Sep
A/Sri Lanka/101/2017

A/Brisbane/1098/2017
A/Tasmania/219/2016

Clade 3C.2a3

A/Greece/188/2015
A/Bartin/15/2015

A/Auckland/500/2017
Cl d CA/Victoria/746/2017

A/Brisbane/32/2017
Clade 3C.2a4

A/Hong Kong/4801/2014 e 2016 SH Vaccine
A/Hong Kong/146/2013
A/South Africa/1857/2013

A/South Africa/3941/2013

Clade 3C.3a

A/Navarra/508/2015
A/Switzerland/9715293/2013

A/South Africa/4655/2013
A/Hong Kong/1036/2013

A/Hunan-Lusong/1532/2013
A/Oman/39/2013

A/Estonia/77365/2013
A/Dakar/20/2013

A/Israel/Z-1213/2014
Clade 3C.3bA/Estonia/91176/2015

A/Newcastle/22/2014
A/Osaka/32/2013

A/Norway/2431/2011
A/Norway/1789/2011

A/Hawaii/22/2012
A/Finland/190/2011

Clade 3C.1

A/Finland/190/2011
A/Texas/50/2012

A/Victoria/361/2011
A/Madrid/RR8856/2011

A/England/259/2011
A/Israel/52/2011

A/Turkey/32/2011
A/Mahajanga/3628/2012

A/Maevatanana/974/2013

Clade 3B

A/Cameroon/12V-5062/2012
A/Belgium/G1147/2011
A/Yopougon/GR1336/2011
A/Milano/265/2011
A/Baden-Wurttemberg/1/2012

A/Stockholm/18/2011

Clade 3A

A/Rhode Island/01/2010
A/VICTORIA/8/2010 Clade 4

Clade 7A/Johannesburg/153/2011
A/Kuwait/4554/2009

A/Alabama/05/2010
A/Perth/10/2010

A/Guangdong-Jinping/1334/2011
Clade 5

A/Guangdong Jinping/1334/2011
A/Slovenia/9/2012

A/Netherlands/001/2012
A/BRISBANE/299/2011

A/IOWA/19/2010
Clade 6

Clade 2A/Alabama/03/2011
A/Perth/16/2009
A/Victoria/210/2009

A/Chungbuk/644/2011
A/Norway/1186/2011

Clade 1

A/Brisbane/10/2007
A/Qatar/AF02/2008

A/Saudi Arabia/24/96

0.01



Hemagglutinin Genes  of Thai-Influenza virus type B
Vaccine

B/Chanthaburi/2643/17 Dec
B/Chanthaburi/326/17 Aug
B/Ratchaburi/2619/17 DecVaccine

Reference dataset
Local Isolates

(+/-)=gain/loss potential glycosylation site
-2017

B/Nakhonphanom/35/18 Sep
B/Nakhon B Thammarat/40/18 Jan

B/Kanchanaburi/631/18 Meach
B/Bangkok/92/18 May

 B/Bangkok/26/18 April
B/Chanthaburi/314/18 Feb
B/Bangkok/3/18 Jan
B/Nakhonphanom/74/18 Jan
B/Nakhon Si Thammarat/1547/18 Aug
B/Trang/273/18 Feb

B/Nonthaburi/510/18 March
B/Nakhonnayok/166/17 Sep

B/Nakhonphanom/1669/18 Aug
B/Nakhonphanom/1466/18 Aug

B/Lopburi/1157/17 Aug
B/Chiang Rai/18/18 Feb

B/Surat Thani/2656/17 Dec

The majority of influenza B viruses collected
f O t b 2017 t S t b 2018

-2017
-2018

B/Bangkok/103/17 Dec
B/Ratchaburi/2067/17 Oct

 B/Bangkok/41/18 April
B/Sakon Nakhon/309/17 Aug
B/Chiang Rai/632/18 March
B/Prachuap Khiri Khan/14/18 Feb

B/Nonthaburi/72/18 Sep
B/Bangkok/89/17 Oct

B/Nonthaburi/275/17 Aug
B/Nakhonphanom/1144/17 Aug

B/Chanthaburi/490/17 Sep
B/Nonthaburi/85/18 May
B/Nonthaburi/863/18 May
B/Bangkok/78/18 May

Flu-BKK/25/18 April
B/Nonthaburi/1184/18 June

B/Bangkok/32/18 May
Clade 3

from October 2017 to September 2018
indicated that B/Yamagata lineage viruses
predominated, and all of HA genes belonged
to genetic clade 3

B/Phuket/547/17 Oct
B/Chiang Mai/294/18 Feb
B/Nakhon Phanom/344/18 Feb

B/Chiang Rai/127/18 Jan
BOE/Nakhonphanom/776/18 April

BOE/Surat Thani/904/18 May
B/Nonthaburi/28/17 April

B/Phang Nga/91/18 May
B/Sakon Nakhon/409/17 Sep

B/Chanthaburi/316/17 Aug
B/Nonthaburi/541/17 Oct

B/Nakhon Ratchasrima/1711/17 Sep
B/Phetchaburi/769/18 April

B/PHUKET/3073/2013 | HA

B/Hawaii/05/2011
B/Fujian-Gulou/1553/2011g

Yamagata lineage

B/NIIGATA/30/2012
B/KOBE/293/2012
B/YAMANASHI/4/2012

B/KANAGAWA/38/2011
B/California/15/2011
B/Arizona/01/2012

B/Sakai/36/2011
B/Wisconsin/01/2010

B/Texas/06/2011
B/Ireland/12M1522/2012

B/Athens/97/2012
B/Stockholm/12/2011

B/Catalonia/S4361/2012
B/Sweden/2/2011

B/Pennsylvania/07/2007
B/Florida/04/06 Clade 1B/Brisbane/3/2007

Victoria lineage

B/SAPPORO/72/2011
B/Athens/70/2012

B/New Mexico/08/2011
B/California/12/2011

B/OSAKA-C/1038/2011
B/Taiwan/928/2011
B/Washington/01/2012
B/New Hampshire/02/2012

B/Taiwan/1242/2011
B/Massachusetts/02/2012

Clade 2

B/Ohio/01/2005
B/Taiwan/318/2011

B/Cambodia/1412/2011
B/Vietnam/92/2011

Clade 5

Clade 6B/Bolivia/1526/2010
B/Uruguay/12/2008 Clade 3

B/Malaysia/2506/2004g
B/Hunan-Yuhu/311/2009
B/Fujian/Gulou1272/2008

Clade 4

2B/Victoria/304/2006
B/Nigeria/5451/2011

B/SYDNEY/508/2010
B/Odessa/ 3886/2010

Clade 1B

B/Wisconsin/06/2011
B/Michigan/09/2011

B/England/393/2008
B/Brisbane/60/2008

B/PHILIPPINES/4/2014 
B/Wisconsin/01/2012
B/Ontario/RV0011/2011

B/Wisconsin/02/2011
B/Bangladesh/5004/2011
B/California/02/2012

B/Surat Thani/709/16 June
B/Ch th b i/ / A il

Clade 1A

B/Chanthaburi/115/17 April
B/Ayutthaya/1363/16 Oct
B/Nakhon RatchaBma/1150/17 Aug

B/Ayutthaya/1609/16 Nov
B/Brisbane/13/2016
B/Colorado/06/2017

B/Malaysia/0346/2016
B/Surat Thani/1731/16 Dec

0.01



Data Contributed to Vaccine Policy Decisions

and National Alert System



Influenza isolates are contributed
to WHO influenza vaccine recommendations 2015-2016 and 2018

It is recommended that trivalent vaccines for use in the 2018 influenza season

(southern hemisphere winter) contain the following:

an A/Michigan/45/2015 (H1N1)pdm09- like virus;

an A/Singapore/INFIMH 16 0019/2014 (H3N2) like virus;– an A/Singapore/INFIMH-16-0019/2014 (H3N2)-like virus;

– a B/Phuket/3073/2013-like virus

It is recommended that quadrivalent vaccines containing two influenza B

WHO selected B/Phuket/3073/2013 , Thailand influenza local strain which isolated
f NIH ti l ill t d B E d US CDC ll b ti

viruses contain the above three viruses and a B/Brisbane/60/2008-like virus.

from NIH sentinel surveillance system under BoE and US-CDC collaboration 



Comparing of percentage pdmH1/2009 oseltamivir
resistant strains at regional and national levelresistant strains at regional and national level  

A(H1N1)pdm
2009

2009 2010 2011 2012 2013 2014 2015 2016 2017
2009

WHO CC 1.1% 0.40% 0.1% 0.5% 0.70% 0.45% 0.51% 0.5% 0.3%

Thai NIC 1 2% 1 76% 0 0% 1 15% 0 0% 0 77% 0 0% 0% 0%Thai NIC 1.2% 1.76% 0.0% 1.15% 0.0%  0.77% 0.0% 0% 0%

Surveillance update antiviral resistance in 2018 by WHO CC Melbourne AustraliaSurveillance update antiviral resistance in 2018 by WHO CC, Melbourne , Australia 

source: The Newsletter, Volume 7, Issue 3, December 2018,
WHO CC , Melbourne ,Australia





Research and Development for Support 
the Early Warning System

• To explore more sequence data sets from p q
unsubtypable influenza isolates and from severe 
cases as to support the early detection and rapidcases as to support the early detection and rapid 
response to novel pathogens.
D l t f t it th ti i l• Development of  assay to monitor the antiviral 
resistant genes that cover the current drugs used in 
Thailand



NGS Platform and Methodolgy

• Illuminar Miseq• Illuminar Miseq

• TruSeq based protocol
d NEBN t Ult RNAand NEBNext Ultra RNA

Library Prep kit



Genetic  reassortment among Influenza viruse
PB2-T588I 

PB2

PB1

PA

HA

NP

NA

PB2

PB1
PA

HA

NP

NA

PB2

PB1
PA

HA

NP
NA

T588
I

? ? ? ? ?

A/Thailand/271/2005

NA

MP

NS

MP

NS

A(H1N1)pdm09

NA

MP

NS

A/Pathum thani/190/2014

? ? ? ? ? ? ? ? ? ? ? ? ? ? ? 

- In 2014 ,pdmH1N109 virus was isolated from dead case in Pathum thani province.
- From conventional sequencing on PB2 gene ,shownT588I mutation and whole genome by NGS reveal all 8  gene segments  are 

similar with H1N1pdm09 except on PB2 gene shownT588I mutation. 
- The Chinese researcher team studied the mutation at PB2-T588I  and found that it can enhance  the virulence of  A(H1N1)pdm09 ( )p

by increasing viral replication and exacerbating PB2 inhibition of beta interferon expression using the experiment on reverse-
genetic reassortant influenza virus in animal model .

 Are there any genetic re-assortment between swine influenza and human influenza in Are there any genetic re assortment between swine influenza and human influenza in
Thailand during 2005 to at present ? ? ? ? ?

 The further genomic study is needed to identify the linkage of transmission , the source of
infection, the extent of the spread of virulence genes from Avian/Swine to human.



Challenges
Current issue
 MoPH budget for support influenza lab. surveillance system 
is unstable, this system should be integrated into  National 
routine surveillance program as to obtain financial security

 Harmonization of multiple sources data of  influenza 
surveillance programs in country by authorized focal point 
unit.
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