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Når fisken er borte men 
patogener blir igjen -
Hva vet vi om patogen persistens i RAS?



Biosecurity: multi-factorial
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FHF - prosjektdatabasen
Additional: varying period of Fallowing

Biosecurity measures (BM):

1. Fish out of system
2. BM1 + wash & disinfect tanks
3. BM1 &2+ partial wash and/or disinfection of 

water treatment system 
4. BM1-3, Sanitization of whole system including 

bioreactor

Experiences from industry  
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Facility Last 5 Years At Interview Comment 
1 ILAV-HPR0, PRV, HSMB PRV Working on PRV 
2 ILAV-HPR0, Saprolegnia ILAV-HPR0  
3 IPN IPN Acquired new IPNV strain 

4 IPN None 
Introduced fry with IPNV only 
in one tank in 2021 

5 

PRV, HSMB, ILAV-HPR0, 
Pseudomonas fluorescens, 
Spironucleus salmonicida PRV, HSMB 

Screening of house strain, 
microbiome with Pharmaq 
Analytiq's NGS 

6 ILAV-HPR0 ILAV-HPR0  

7 

Yersinia, ILAV-HPR0, 
Costia, Flavobacterium, 
Tenacibaculum 

Tenacibaculum, 
Flavobacterium, ILAV-
HPR0 

No active disease challenges 
except tail rot found with 
Tenacibaculum and 
Flavobacterium 
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ILAV-HPR0, part of ILA, 
Vibrio spp., Ps. fluorescens, 
A. hydrophila Ps. fluorescens 

Ps. fluorescens typically 1-2 
weeks after moving to smolt 
section (fry) 

 

Pathogens and disease history at the facilities

• Ca. Branchiomonas cysticola

• Yersinia ruckeri

• Pseudomonas spp.

• Saprolegnia

• +++++



Age of biofilter is important - takes time to 
achieve stable and mature biofilters – 
outcompetes invading pathogens?

 

Clear difference between fish
batches?
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• Lack of knowledge about several factors 
• Persistence & establishment  of 

pathogens
• Methods/protocolls to get rid of 

those

• Biosecurity measures:
• «Trial and error» 
• Several rounds



Typical biosecurity measures
• Mechanical wash + with and without disinfection of tanks 

• Pipe wash + water treatment system

• Anaesthesia in bioreactor

• Chemicals with chlorine/PAA

• Dry biofilter occasionally/ drains water in FBBR

• Circulates O3 throughout the water treatment

• Treatment with lye pH > 12 and acid pH < 4

• Liquid ozone
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Test effect of different biosecurity measures in use in the Norwegian Industry

• Fallowing

• Cleaning and water exchange

• Ozonation

 Survey of industry biosecurity

 Experimental trials

 Commercial RAS facilities

Identify practices and test in trial
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• Infectious Salmon Anaemia Virus (ISAV) HPRdel (virulent)

• Ca. Branchiomonas cysticola
• Infectious pancreatic necrosis virus (IPNV)
• Piscine Orthoreovirus (PRV)

Sonal Patel, Norwegian Veterinary Institute

Pathogens for experimental trial
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Figures: Victor Oliveira, Hege Løkslett, NVI

Two Isavirus variants

Connection between ILAV HPR0 in smolt phase to 
ISAV HPRdel/ISA in Grow-out phase

Fish health report – status 2025
Smolt phase Grow-out phase

ILAV HPR0

Fiskehelserapporten, Torfinn Moldal, NVI



Sonal Patel, Norwegian Veterinary Institute 11

IP challenge: 

smolt 50 g1. ISAV

Transport of infected smolt from 
commercial farm  - ~78 g2. Ca. Branchiomonas cysticola + IPNV + PRV

Two trials
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Trial 2:
Shedding period 3 weeks
S1 - 5 hrs
S2 - 2 days
S3 - 4 days
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Phase II: small scale bioreactors

Sonal Patel, Norwegian Veterinary Institute
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Analysis
• qPCR
• IFAT staining

Infected “shedders”/ Nâive 
fish at termination

• qPCR
• Histology
• Immunohistochemistry 

Sampling, processing and analyses

Sonal Patel, Norwegian Veterinary Institute
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ISAV persistence in seawater

Viral RNA copies

Infective ILAV

Weli et al, 2025



Persistence- Substantial pathogen dependent variation
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Ca. B. cysticola

IPNV

IPNV: Näive fish 47/60 Pos

ISAV

PRV

PRV: Näive fish 9/60 Pos

Sonal Patel, Norwegian Veterinary Institute



Summary – lab trials  
Treatments
Fallowing :
Effective: Ca. Branchiomonas and ISAV HPRdel (virus degradation over time?) 

• Pathogen load too low to sustain infection?
• Short persistence following removal of fish

Not effective: IPNV, PRV - näive fish positive at termination- so short-term (4 days) fallowing ineffective

Water exchange/replacement: NO real effect

Ozonation: effective for elimination of ISAV HPRdel & Ca. Branchiomonas, but not completely for IPNV and PRV? 

Sonal Patel, Norwegian Veterinary Institute 17
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Commercial RAS facilities

Sonal Patel, Norwegian Veterinary Institute

5 (6) cases:
• Ca. Branchiomonas cysticola – 2 sites
• PRV – 3 sites
• IPNV – 1 site + historical case
• HPR0 – 1 site



Collaboration for improved
fish health
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Bridging the knowledge gap 
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Osland Settefisk
Salmar Settefisk
Erko Settefisk 
Helgeland Smolt
Grieg Seafood ASA

Lerøy Aurora 
Salangfisk
Mowi ASA 
Hardingsmolt AS 
Ænes Inkubator AS

Thanks to Industrial partners:

Vital role of Lab scale to commercial
scale testing
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Sonal Patel, Norwegian Veterinary Institute
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«Co-funded by the European Union under project 101136346 EUPAHW. Views and opinions expressed are however
those of the author(s) only and do not necessarily reflect those of the European Union or the European Research 

Executive Agency. Neither the European Union nor the granting authority can be held responsible for them.» 



Scientifically ambitious, 
forward-looking and collaborative

– for One Health

22Sonal Patel, Norwegian Veterinary Institute
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