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Infectious Salmon Anemia 
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Infectious Salmon Anemia (ISA) is an infectious disease of Atlantic salmon (Salmo 

salar) and is caused by an orthomyxovirus, ISA virus (ISAV). In addition, an ISA 

outbreak in Coho salmon (O. kisutch) was reported in 2001 in Chile. Other salmonids 

such as sea trout (Salmo trutta trutta), rainbow trout (Oncorhynchus mykiss) and 

Atlantic charr (Salvelinus alpinus) as well as Atlantic herring (Clupea harengus) do 

not develop disease but can transmit the virus. Based on the EU Council Directive 

on aquaculture 2006/88/EC rainbow trout, Atlantic salmon (Salmo salar) and river 

trout (Salmo trutta) are considered to be susceptible species. ISA does not 

represent a threat to humans.  

Infected salmon stocks have been detected in Canada, Norway, Chile, the USA, the 

Faeroe and Shetland Islands, Scotland, and Ireland. Germany was declared ISA free 

by the EU Commission in 2009. 

ISA is caused by an enveloped virus, which has morphological, biochemical and 

genetic characteristics of orthomyxoviruses. Based on TRBA 462 “Classification of 

viruses into risk groups” it is classified into risk group 1, according to animal disease 

regulations it must however be handled under safety level t3. The disease is listed 

as a notifiable, non-exotic disease in Annex IV of the Council Directive on 

aquaculture 2006/88/EC. 

A natural reservoir of ISAV is not known. The virus is spread between fish holdings 

by boats used for transport due to subclinical infections of “Smolt” salmon, or by 

slaughterhouses or fish holdings when fish are transported or when organ material 

of infected animals and untreated wastewater are released directly into the sea. 

Clinically, the systemic virus disease is characterized by anemia, ascites, swollen 

and enlarged dark liver and spleen, as well as by petechial hemorrhages. Typical 
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histopathological findings are degenerative and necrotic changes of liver cells as 

well as tubular necroses and hemorrhages of the kidney. The disease occurs in fish 

kept in salt water or exposed to salt water and can cause high mortalities. Reports 

on the occurrence of ISA in fresh water salmon increase, however, the virus 

spreads only slowly and is less virulent than in salt water. 

According to EU Implementing Decision 2015/1554, diagnostics to obtain or 

maintain the disease free status or to exclude or confirm the presence of ISA are 

based on RT-qPCR, followed by sequencing of the HE gene for detection of HPR 

deletion and must be confirmed by a second method. Only outbreaks with 

detection of HPR deleted ISAV are notifiable. 

For further information see: Offical Collection of Methods of FLI 

As differential diagnosis, all diseases of susceptible species associated with anemia 

and increased mortality must be considered. Other criteria for differential 

diagnostics can be found in the “Diagnostic Manual for Aquatic Animal Diseases” 

of the OIE. 

ISA is a notifiable animal disease whose diagnostics and control are governed by 

the regulation on fish diseases (Fisch SeuchV) in its valid version as well as by EU 

implementing decision 2015/1554 laying down rules for the application of 

Directive 2006/88/EC as regards requirements for surveillance and diagnostic 

methods. The spread of ISA can be limited by rules for transport of fish and by 

regular controls of fish holdings and slaughterhouses. Simultaneously, control 

measures must be implemented for infected or suspected holdings and their 

neighboring holdings. This also includes measures on slaughterhouse hygiene, 

disinfection of wastewater from fish holdings, slaughterhouses and fish processing 

industry. 
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