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The surveillance programme for viral haemorrhagic septicaemia (VHS) 
and infectious haematopoietic necrosis (IHN) in Norway 2014 
 
 
Anne-Gerd Gjevre, Irene Ørpetveit, Saraya Tavornpanich, Trude M Lyngstad 
 
 
The surveillance programme was evaluated in 2010 and as a result, amended from 2011 
to 2014 towards a risk-based approach. Viral haemorrhagic septicaemia virus and 
infectious haematopoietic necrosis virus was not detected at any of the sites tested in 
the 2014 surveillance.  
 
Introduction 
Viral haemorrhagic septicaemia (VHS) and infectious haematopoietic necrosis (IHN) are two important 
diseases in salmonid fish caused by rhabdovirus infections (1).  
 
VHS has most frequently been recorded in farmed rainbow trout, but may also cause losses in other 
wild and farmed fish species, both marine and freshwater (2, 3). Norway obtained disease free status 
for VHS and IHN in 1994 (4). VHS was diagnosed in farmed rainbow trout in Norway in 2007 and disease 
free status was temporarily suspended (5, 6). Measures to eliminate the disease and prevent its spread 
were immediately taken by the Norwegian Food Safety Authority (NFSA). In 2011 Norway regained its 
VHS free status.  
 
Outbreaks of IHN have resulted in significant economic losses in farmed rainbow trout and salmon in 
North America and Europe, and the disease has also had an impact on wild populations of Pacific 
salmon. IHN has never been diagnosed in Norway. 
 
The Norwegian Veterinary Institute (NVI) coordinates the surveillance programme and publishes the 
overall results in monthly and annual reports available on the NVI website (www.vetinst.no). In 2014 all 
fish samples were analysed at the NVI. 
 
 
Aim 
The aim of the programme is to document the absence of VHS virus (VHSV) and IHN virus (IHNV) in fish 
farms in order to maintain Norway’s VHS and IHN free status. 
 
 
Materials and methods 
The strategy for the surveillance programme for VHS and IHN is risk-based, i.e. targeting fish with 
disease signs, and with a primary focus on sites with rainbow trout (7).  
 
In 2014 the surveillance programme included investigation of relevant samples from active sites with 
rainbow trout and salmon. The samples were submitted by the fish health services in conjunction with 
disease investigation, or the NFSA in connection with inspections targeting moribund or newly dead 
fish. An active site was defined as having stocked fish for at least three months of the year. In 2014, 64 
marine sites with rainbow trout and 699 marine sites with sites with Atlantic salmon were registered as 
active. These numbers are based on monthly reports on production statistics to the Norwegian 
Authorities, biomass data obtained as described in Kristoffersen et al 2009 (8). Active freshwater sites 
are not included in these numbers (data not available).  
 
Samples on RNAlaterTM submitted to the NVI were processed and analysed for VHSV and IHNV by real-
time RT-PCR with VHSV primers and probe from Jonstrup et al. 2013 and IHNV primers and probe from 
Liu et al. 2008 (9, 10).  
 
 
Results  
In total, 1490 fish samples from 64 % (41/64) of the active sites with rainbow trout and 22 % (156/699) 
of the active sites with Atlantic salmon were tested for VHSV and IHNV in 2014. All samples were 
negative (Figure 1, 2).  
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Of the fish samples included in the surveillance programme, 368 were from the rainbow trout sites and 
1122 were from the Atlantic salmon sites (Figure 1, 2). The mean number of samples per site was 7.  
 

 
 
Figure 1. Map of active marine sites with rainbow trout in 2014. Active freshwater sites are not shown (data not 
available). Green symbols indicate sites included in the 2014 surveillance programme.  
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Figure 2. Map of active marine sites with Atlantic salmon in 2014. Active freshwater sites are not shown (data not 
available). Green symbols indicate sites included in the 2014 surveillance programme. 
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Discussion and conclusion 
In the risk based surveillance programme, no VHSV- or IHNV-positive salmonids were detected during 
2014.  
 
The strategy for risk based surveillance has been optimized during the past three years, and a 
preliminary evaluation model indicates high probability of freedom from VHS by this strategy (11).  
 
References 
1. Anonymous. Diseases of Fish. In: Manual of diagnostic tests for aquatic animals 2010. Part 2, Paris: 
Office International des Epizooties; 2010. 

2. Elsayed E, Faisal M, Thomas M, Whelan G, Batts W, Winton J. Isolation of viral haemorrhagic 
septicaemia virus from muskellunge, Esox masquinongy (Mitchill), in Lake St. Clair, Michigan, USA 
reveals a new sublineage of the North American genotype. J Fish Dis 2006; 29: 611-19. 

3. Lumsden JS, Morrison B, Yason C, Russell S, Young K, Yazdanpanah A, Huber P, Al-Hussinee L, Stone 
D, Way K. Mortality event in freshwater drum Aplodinotus grunniens from Lake Ontari, Canada, 
associated with viral haemorrhagic septicaemia virus, Type IV. Dis Aquat Org. 2007; 76: 99-111. 

4. EFTA Surveillance Authority Decision No. 71/94/COL of June 1994. 

5. Dale OB, Ørpetveit I, Lyngstad TM, Kahns S, Skall HF, Olesen NJ, Dannevig BH. Outbreak of viral 
haemorrhagic septicaemia (VHS) in seawater-farmed rainbow trout in Norway caused by VHS virus 
genotype III. Dis Aquat Org 2009; 85: 93-103. 

6. EFTA Surveillance Authority Decision No. 302/08/COL of May 2008. 

7. Lyngstad TM, Tavornpanich S, Viljugrein H, Hellberg H, Brun E. Evaluation of the surveillance and 
control programme for viral haemorrhagic septicaemia (VHS) and infectious haematopoietic necrosis 
(IHN). Norwegian Veterinary Institute Report series · 15 – 2010 

8. Kristoffersen AB, Viljugrein H, Kongtorp RT, Brun E, Jansen PA (2009) Risk factors for pancreas 
disease (PD) outbreaks in farmed Atlantic salmon and rainbow trout in Norway during 2003-2007. Prev 
Vet Med 90: 127-136. 

9. Jonstrup, S P, Kahns, S, Skall, H F, Boutrup, T S & Olesen, N J (2013) Development and validation of 
a novel Taqman-based real-time RT-PCR assay suitable for demonstrating freedom from viral 
heamorragic sepcaemia virus Journal of Fish Diseases, 36, 9-23.  

10. Liu Z, Teng Y, Liu H, Jiang Y, Xie X, Li H, Lv J, Gao L, He J, Shi X, Tian F, Yang J, Xie C. 
Simultaneous detection of three fish rhabdoviruses using multiplex real-time quantitative RT-PCR 
assay. J Virol Methods 2008; 149: 103-109. 
 
11. Lyngstad, T.M., Viljugrein, H., Bang Jensen, Hellberg, H. Cameron, A., Tavornpanich, S. 
Documenting freedom from viral haemorrhagic septicaemia (VHS) in sea cage farmed salmonids based 
on routine inspections by the fish health services. Poster and short oral presentation. 2nd International 
Conference on Animal Health Surveillance, Havana, Cuba, 7-9 May 2013. 

 



Norwegian Veterinary Institute

Annual Report · 2014

N
or

w
eg

ia
n 

Ve
te

ri
na

ry
 In

st
it

ut
e 

20
14

The Norwegian Veterinary Institute (NVI) is a nation

www.vetinst.no

www.mattilsynet.no


