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Swine Influenza surveillance activities 
in Vietnam  

• DAH(Vietnam)-NIAH(Japan) cooperation in 
2009-2012 

• EPT plus (DAH-FAO/USAID) 

• DAH-CDC Co-ag 



Flowchart of Laboratory Testing  

Sample receipt 
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Isolation 

Screen by real-time PCR 
for Influenza A virus 

Nasal Swab Samples 

Virus isolation on floating MDCK 

HA and NA sub-typing  by PCR 
HA and NA gene sequencing 

Isolated viruses 

Full characterization (genetic/antigenic) at Reference Laboratories  
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Preparation for sampling  

Flocked nylon swab 

Virus transport medium 

(500ul / Eppentube) 

 

EMEM with 

• gentamycin 250ug/ml 

• penicillin 500units/ml 

• streptomycin 500ug/ml 

• fungizon 25ug/ml 

• BSA 0.5% 

• HEPES 10mM 



Collection of Swab Samples  

Swab tip is released to the tube by 

• twisting the swab shaft, or  

• cutting it by scissors 



Processing of Swab Samples for qRT-PCR  

1 reaction  (15ul) 

Reagent 
Volume 
 (ul) 

DW 4.3 

2x RM 7.5 

PPP 0.9 

Enzyme 0.3 

RNA 2.0 

1. sample 

5. RNA extraction by TACO 

4. Add to lysis buffer 3. Pool 5 samples 2. Vortex well 

6. Real-time PCR 

250ul 

50ul 

each 

Invitrogen SS3 

qRT-PCR 



3.1 Centrifuge at 15000g for 7 min, or 

 

 

 

 

3.2 Filter with Spin-X column 

Processing of Swab Samples for Virus Isolation  

1. sample 2. Vortex well 

20ul sample to 200ul  

of MDCK cell suspension  

(106 cells/ml, 5ug/ml 

TPCK Trypsin) 

3 days 

at 37C 

5. CPE on floating MDCK 

Cell control 
Live cells 

aggregate 

CPE+ 
Dead cells shrink 

and disperse 

6. Screen by 

HA test 

 

7. Confirm by 

Real-time 

PCR 

4. Inoculation to MDCK 



Overall Results for Virological/Serological Tests 
Round 1 (Dec-Jan 2013) 

North South 

Farm 

Virology Serology 

Farm 

Virology Serology 

PCR 
positives  

Viruses  
isolated 

Sub-
type 

Pig 
8–12  

wks old 
Sow 

PCR 
positives 

Viruses  
isolate

d 

Sub-
type 

Pig 
8–12  

wks old 

Sow 
 

BN-01 F 0/12 0 3/10 

BN-02 F 0/12 0 8/10 

BN-03 F 0/12 0 5/10 

BN-04 B 12/12 25 H3N2 9/10 4/5 

BN-05 B 11/12 23 H3N2 5/10 5/5 



Sensitivity comparison of qPCR and virus isolation with 
samples from 2 farms (BN-04&05) in Bac Ninh 

Real-time PCR 

Total Positive P/N 
Negative 

 <25 25-30 30-35 35< 

Virus 
isolation 

on 
floating 
MDCK 

Pos 7 12 5 1 1 26 

Neg 0 0 4 3 8 15 

Total 7 12 9 4 9 41 

Total 28 13 41 



Efficiency comparison of PPPs with H3N2 virus isolated 
from a pig farm at Bac Ninh in EPT+ project 

SIV-M                         Inf A 

SIV-M (USDA) Inf A (CDC) 

Efficiency 90.7% 95.9% 

R^2 0.991 0.997 

Slope -3.566 -3.424 

y intercept 45 44 



 A/swine/Pennsylvania/62170-1/2010(H3N2) 
 A/swine/North Carolina/A01202768/2011(H3N2) 
 A/swine/Minnesota/63607-33/2008 (H3) 

 A/turkey/Illinois/2004(H3N2) 
 A/turkey/North Carolina/353568/2005(H3N2) 

 A/swine/Minnesota/578/2007(H3N2) 
 A/swine/Iowa/01700/2007(H3N2) 

 A/swine/Quebec/4001/2005(H3N2) 
 A/swine/Minnesota/1300/2007(H3N2) 

 A/mink/Nova Scotia/1055488/2007(H3N2) 
 A/Ontario/1252/2007(H3N2) 

 A/swine/Iowa/A01049185/2010(H3N2) 
 A/swine/Illinois/A01076768/2010(H3N2) 

 A/swine/Minnesota/A01201424/2010(H3N2) 
 VN13(01/08) A/swine/VN/BacNinh/EPT-BN4-47/2013 

 VN13(01/08) A/swine/VN/BacNinh/EPT-BN5-45/2013 
 A/swine/Minnesota/A01076999/2010(H3N2) 
 A/swine/Ohio/10SW122/2010(H3N2) 

 A/swine/Michigan/A01259000/2012(H3N2) 
 A/Indiana/10/2011(H3N2) 
 A/swine/Illinois/A01241916/2012(H3N2) 

 A/swine/North Carolina/38715/2005(H3N2) 
 A/turkey/Minnesota/764-2/03(H3N2) 

 A/swine/Minnesota/00395/2004(H3N1) 
 A/swine/Korea/JNS06/2004(H3N2) 

 A/swine/North Carolina/2003(H3N2) 
 A/swine/Iowa/H02AS8/2002(H3N2) 

 A/swine/Wisconsin/H02AS8/2002(H3N2) 
 A/Netherlands/5/1998(H3N2) 

 A/New York/599/1996(H3N2) 
 A/Malaysia/11473/1996(H3N2) 
 A/Oslo/21/1997(H3N2) 
 A/New York/537/1998(H3N2) 
 A/Johannesburg/10/1997(H3N2) 

 A/Hong Kong/CUHK12563/1997(H3N2) 
 A/Singapore/1/1996(H3N2) 

 A/Geneva/3958/1996(H3N2) 
 A/Hong Kong/55/1995(H3N2) 

 A/swine/Ontario/00130/97(H3N2) 
 A/Nanchang/933/1995(H3N2) 
 A/Brisbane/8/1996(H3N2) 

 A/Wuhan/359/1995(H3N2) 
 A/Paris/908/97(H3N2) 

 A/New York/569/1997(H3N2) 
 A/Siena/1/1997(H3N2) 

 A/Hong Kong/357/1996(H3N2) 
 A/swine/Shandong/106/2007(H3N2) 

 VN10 A/swine/Binh Duong/03 06/2010(H3N2) 
 VN10 A/swine/Binh Duong/03 08/2010(H3N2) 
 A/swine/Hong Kong/2503/2011(H3N2) 

 A/swine/Guangxi/NS2783/2010(H3N2) 
 A/Queensland/43/2004(H3N2) 

 A/California/07/2004(H3N2) 
 A/Canterbury/200/2004(H3N2) 

 A/Hong Kong/CUHK7047/2005(H3N2) 
 A/New York/359/2005(H3N2) 
 A/New York/918/2005(H3N2) 

 A/New York/55/2004(H3N2) 
 A/Denmark/264/2005(H3N2) 
 A/South Carolina/NHRC0002/2005(H3N2) 

 A/England/321/1977(H3N2) 
 A/Texas/1/1977(H3N2) 
 A/Memphis/2/77(H3N2) 

 A/Swine/Wisconsin/194/80(H3N2) 
 A/swine/Italy/729/1988(H3N2) 

 A/swine/Brabant/1984(H3N2) 
 A/swine/Italy/635/87(H3N2) 

 A/swine/Ukkel/1/1984(H3N2) 
 A/swine/Italy/1380-2/1995(H3N2) 

 A/Hong Kong/1774/99(H3N2) 
 A/swine/Hong Kong/1197/02(H3N2) 

 A/Swine/Netherlands/784/91 
 A/swine/Germany/Vi3161/95(H3N2) 

 A/Swine/Breugel/97 
 A/swine/Italy/1510/98(H3N2) 

 A/Swine/Netherlands/849/93 
 A/swine/Belgium/87/95(H3N2) 
 A/wild boar/Germany/WS169/2006(H3N2) 

 A/swine/Germany/S043/2002(H3N2) 
 A/swine/Spain/39139/2002(H3N2) 

 A/swine/Flanders/1/1998(H3N2) 
 A/swine/Italy/170/2001(H3N2) 
 A/swine/Italy/7680/2001(H3N2) 

 A/swine/Italy/66945/2006(H3N1) 
 A/swine/Italy/65260-11/2006(H3N2) 

 A/swine/Bissendorf/IDT1864/2003(H3N2) 
 A/swine/Spain/42386/2002(H3N2) 

 A/swine/Gent/96/2007(H3N2) 
 A/swine/Spain/54008/2004(H3N2) 
 A/swine/Damme/IDT5673/2006(H3N2) 

 A/swine/Spain/SF32071/2007(H3N2) 
 A/swine/Hungary/13509/2007(H3N2) 

 A/swine/Gent/172/2008(H3N2) 
 A/Victoria/3/1975(H3N2) 
 A/Hong Kong/43/75(H3N2) 
 A/Beijing/39/75(H3N2) 

 A/Rotterdam/5828/1977(H3N2) 
 A/Memphis/108/76(H3N2) 

 A/swine/Hunan/3/2008(H3N2) 
 A/swine/Guangdong/01/1998(H3N2) 

 A/swine/Fujian/F2/2007(H3N2) 
 A/swine/Colorado/1/1977(H3N2) 

 A/swine/Guangdong/107/2002(H3N2) 
 A/swine/Guangdong/211/2006(H3N2) 

 A/Bilthoven/5931/74(H3N2) 
 A/Bilthoven/4273/1975(H3N2) 

 A/Port Chalmers/1/1973(H3N2) 
 A/Hong Kong/49/74(H3N2) 

 A/Guandong/243/72(H3N2) 
 A/Bilthoven/23290/1972(H3N2) 
 A/Memphis/109/72(H3N2) 

 A/England/42/1972(H3N2) 

0.02 

Swine Asia 

Swine America 

Swine Europe 

Human 

Phylogenetic relationship of  

Influenza A virus subtype H3 isolated 

from mammalians 

(Based on HA1 sequences) 
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SIV isolated in North 

Vietnam in EPT  

on 08 Jan 2013 

SIV isolated in 

South Vietnam 
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Serology in breeding farms 
ELISA antibodies to Influenza A virus 

VIRUS + VIRUS + 



Thanks for your attention! 


