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� Swine is consider as a potential re-assortment
vessel for the generation of novel influenza virus.

� The surveillance of influenza viruses in the pig
population still remains limited in many parts of
the world.

� Flu viruses are both a concern for the pig
productions and for Human health, while
respiratory diseases in general have a high impact
on pig productions. that can spread in
humans.

Introduction

� Our aim is to develop more knowledge on the
circulation of influenza viruses and other
respiratory diseases in swine and to improve the
current methods for the detection of respiratory
diseases in the pig population in Vietnam

� Set up a cost-effective long term surveillance
program of SI in Vietnam

� To provide information on potential zoonotic risks

Study 
Objectives

- In the research project, we selected total 16 sentinel farms in Van Lam and
Van Giang district in Hung Yen Province to implement the surveillance.

� 1st visit: a group of 10 pigs of 2 weeks to 2 months old of the same litter
will be chosen and will be ear tagged and sampled (blood, nasal swab and
saliva).

� One visit every month until the pigs are 5 or 6 months old: we will visit the
farm and sample 6 pigs of the group chosen at the 1st visit.

� If the farm have poultry, at each visit we will sample some of them (blood,
cloacal and oral swabs).

� A questionnaire about pig and poultry production, trade and health status
will be done at each visit.

� The samples which were taken from pigs, will be analyzed for swine
influenza and some other respiratory diseases including PRRs.

- Slaughter house activities:
+ Collect samples one time per month from : 3 local slaughter houses (2 SH

in Van Giang and 1 SH in Van Lam district, Hung Yen); 1 industrial slaughter
house in Van Phuc, Hanoi.
- Collect samples in the live pig market in Van Lam district one time per
month.
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5/2013

6/2013

…

3/2015

2015

Sample collecting
since May 2013-ongoing

Locations Pig swab 
samples

Pig blood 
samples

Poultry
swab 
samples

Poultry
blood 
samples

Pig saliva 
samples

Van Phuc
SH

3403 2314

3 local SH 683 696

Live pig 
market

703 609

16 
sentinel 
farms

612 604 534 534 88

SUM 5401 4223 534 534 88
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Pig Swabs

Inoculation on MDCK

Read CPE

HA in duplicate

Remaining swabs 
placed at -80C the 

same day

Tuesday night/morning 

(or Monday)

Sampling

Tuesday afternoon

Wednesday morning: change medium

Friday afternoon

Negative for CPE 

and HA duplicates

Discard the cell 
supernatant

Harvest the 
supernatant

Positive for CPE  and/ or HA duplicates

Read CPE

HA in duplicate

2nd passage on MDCK

Positive for CPE  

and/ or HA 

duplicates

Freeze at -80C in 3 aliquots per 
sample (300ul per aliquot)

Negative for CPE 

and HA duplicates

Discard the cell 
supernatant ???

Ice box

Fridge 4C 
as soon as the 

samples reach the 

laboratory

Friday afternoon

Saturday morning: change medium

Remaining passage 1 
positive samples: placed at 
-80C in 2 aliquots (300ul 

per aliquot)

Monday afternoon
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Pig Blood

Sera extraction 
3 aliquots

Put 3 aliquots of sera 
at -20C

If ELISA are performed 
within the next day, 
keep 1 aliquot at 4C

Tuesday night/morning 

(or Monday)

Sampling

Tuesday afternoon

ELISA 
IDEXX Kit

Ice box

Fridge 4C 
as soon as the 

samples reach the 

laboratory

HI tests for subtyping

Positive ELISA and a small number of 

negative ELISA for validation

Rope Oral fluid

-Put the rope in a plastic bag
-squeeze the saliva out of 
the bag into a 15mL tube
-With a syringe add about 
1ml in a VTM tube
-Close and keep the 15ml 
tube

Make 2 more aliquots 
in 2ml tubes with oral 

fluid only

Tuesday night/morning 

(or Monday)

Sampling

Tuesday afternoon

Isolation
Oral fluid with VTM: 
Process as the Pig 

Swabs

In the field

Ice box

Fridge 4C 
as soon as the 

samples reach the 

laboratory

Real time RT-PCR
Oral fluid w/o VTM:
To add AVL buffer and freeze at 
-20C if the PCR can be done in 
the next few days ; if not:
Add VTM to the oral fluid:
To freeze at-80C for later use

ELISA 
Oral fluid w/o 

VTM: -20C
Process same 

as the Pig Sera
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Poultry Swabs

Inoculation on eggs

Tuesday night/morning 

(or Monday)

Sampling

Tuesday afternoon

Ice box

Fridge 4C 
as soon as the 

samples reach the 

laboratory Remaining swabs 
placed at -80C the 

same day

Handling of positive 
samples?

Poultry Blood

HI tests (subtypes?)

Put aliquots of sera at
-20C

Tuesday night/morning 

(or Monday)

Sampling

Tuesday afternoon

Ice box

Fridge 4C 
as soon as the 

samples reach the 

laboratory

ELISA test??

Sera extraction 
1 or 2 aliquots according 

to the volume
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Result of SIV isolation

• All nasal and saliva swab samples from pig in sentinel farms, local SH and live pig 

market were negative.

•4 isolations from poultry swabs were detected (1 NDV and 3 others non-subtype)

•123 SIVs positive swabs have been detected in Van Phuc SH

(CPE on MDCK, HA and RRT-PCR positive)

Number of  SIV isolated each 
month in Van Phuc SH (May 2013-

March 2015)
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related to viruses isolated in 2010 in Southern Vietnam.

related to a Korean triple reassortant influenza A virus

H1N2

reassortants between these H1N2 and influenza virus A(H1N1)pdm09

related pdm09lineage
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� The most effective method is surveillance swine influenza
viruses in the big slaughter house (Van Phuc).

� A seasonality of SIV circulation was observed with a higher
isolation rate in the end of winter and spring season (Jan-
March).

� Most of the H1N1(12/14) viruses were from the influenza virus
A(H1N1)pdm09 lineage.

� 26 H3N2 isolates were novel re-assortants not reported previously
in Vietnam.

� Did not detect any avian influenza virus H5 or H7 types in the pig
population concerned.

Conclusion

� Long term SIV surveillance in slaughter 
house 

� Evaluate the efficiency of rope sampling 
to detect SIV (less invasive)

� Research on inter species transmission 
of SIV between pig and slaughter men: 

◦ follow up of human worker cohort (in 
collaboration with NIHE)

� Role of other animals in the SIV 
circulation
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� Dao Dung Tung, NIVR

� Eugénie Baudon, CIRAD

� Nguyen Viet Khong, NIVR

� Pham Thi Nga, NIVR

� Marisa Peyre, CIRAD

� Malik Peiris, HKU

Thank you for your attention!




