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Background 

The emergence of the H1N1 2009 pandemic influenza emphasized the importance of 

swine in the epidemiology of influenza viruses. However, in most developing countries with 

a high pig population like Vietnam, there is no surveillance of swine influenza performed on 

a regular basis. Surveillance strategies suitable to the socio-economic context of these 

countries are needed.  

Objectives 

The objective of this study was to develop and evaluate surveillance protocols for the 

detection of swine influenza taking into account the specific organization of the pig value 

chain in Vietnam. 

Methods 

One-year surveillance protocols were started in May 2013 in Hung Yen and Hanoi, two 

provinces of the Red River Delta in the North. Sampling was performed monthly in an 

industrial slaughterhouse in Hanoi, three local slaughterhouses, a live pig market, and eight 

sentinel farms in Hung Yen province (Images 1&2). Blood samples were collected and the 

sera analyzed by ELISA; nasal swabs samples were taken, then inoculated on MDCK for 

virus isolation, and the isolated viruses were sequenced. The data analysis was performed 

with R3.0.2, and the phylogenetic trees were constructed using Bioedit and Mega 5.  

Results 

A total of 78 viruses were isolated in the industrial slaughterhouse from May 2013 to June 

2014 (Table2), while no virus was isolated within the other protocols. To date, the samples 

from May to October 2013 were analyzed (Table 3). From August to October 2013, nine 

H3N2 and eight H1N1 viruses were isolated and sequenced, while there was no virus 

isolated in the previous months. High seroprevalences in the industrial slaughterhouse 

were observed from May to July, while seroprevalences in the local slaughterhouses varied 

and did not show specific trends. In the live pig market, the seroprevalence was low to null 

(Figure 1). Finally, in five sentinel farms, a seroconversion was observed at different ages 

and months (Figure 2). 

Table 1: General description of the surveillance protocols 

Table 2. Number of viruses isolated in the collective slaughterhouse by subtype per month 

Conclusion 

The preliminary results showed a high circulation of swine influenza in the region in the 

familial and industrial sectors, and a potential seasonal trend suggested by the number of 

virus isolation per month. Virus isolation was not possible in the familial sector although 

serology showed evidence of influenza circulation. Further analyses of the results will 

support the design of targeted surveillance protocols to optimize the cost-effectiveness of 

swine influenza surveillance. 
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Locations Age of pigs 
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Number of samples 

per month 

Industrial 
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companies 
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farms 
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familial 

farms 

Blood Swabs 

Industrial 

slaughterhouse  

(n=1) 
 

4-6 months +++ ++ - 70 150 

Local 

slaughterhouses 

(n=3) 

4-6 months + +++ ++ up to 75 up to 75 

 Live pig market 

(n=1) 
2 months - + +++ 50 60 

Sentinel farms  

(n=8) 

From 1 to 6 

months 
- ++ +++ 50 50 

Syndromic 

surveillance 

(n=39 participants) 

All - ++ +++ na na 
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Table 3. Lineages of the viruses isolated in August and September identified  

 through phylogenetic analyses 

 Viruses HA NA PB2 PB1 NS PA NP M 

H1N1 
A(H1N1)pdm09 

HA and NA related to human viruses from 2010 

H3N2 

Triple reassortant 

A/swine/Korea 

/PL01/2012  

Triple reassortant 

American lineages 
A(H1N1)pdm09 

Figure 2. Serological results for individual farms showing seroconversion over time 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Seroprevalences in different locations, May to October 2013  
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Image 1. Industrial slaughterhouse, Hanoi         Image 2. Sampling at a local farm  

 


