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Antibiotic treatment failures 

in salmon Aquaculture 



Industry complaint 

oDifficulty treating Piscirickettsiosis

• ~50% of treatments failing

• Following antibiotic labels and 

veterinary guidelines 

• Repeated treatments

oFinancial implications  



Reasons for treatment failure

oResistance

• Sensitivity analyses suggest not resistance (Henriquez et al 

2016)

o Improper diagnosis 

o Inadequate drug concentration in target tissues 

o Inadequate duration of treatment



Expected antibiotic concentration 

(metaphylactic treatment)



Observed antibiotic concentration

o Large variation; 

extreme values 

o High proportion 

below MIC90 for 

florfenicol

o Sub-therapeutic 

levels of 

antibiotics in 

tissues

~78% below the ECOFF

without outlier ~35% below ECOFF 

N=1814 N=828

42% below MIC90 10% below MIC90

Price et al 2017



oDose too low

• Insufficient amount in feed 

• Biomass miscalculation 

• Feed mixing

• Fish not eating

• Too sick

• Feeding strategy

Inadequate antibiotic concentrations in fish



Predicted probability of treatment failure given 

specific pre-treatment mortality 

oWithin farm, pens with 

high mortality had higher 

probability of treatment 

failure than pens with low 

mortality

• Fish go off feed when sick

• Chronic disease bacteria 

“hide”

Price et al 2016



Antibiotics in large vs small fish  

Florfenicol 

o Within pen 

larger fish more 

likely to be above 

the MIC90 

• Suggests feed 

consumption rate 

not the same for 

different size fish 

o Not observed for 

OTC
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Pharmacokinetics

o Metabolism varies with 

temperature 
• Florfenicol  at 11 C ~12 hrs

• Oxytetracycline at 8 C ~50 hrs

o Lower concentrations at 

higher temps

o Temperature effect not 

considered 

o Dose rate not considered 

Inadequate antibiotic concentrations



Antibiotic Labels

o Temperature effect not 

considered

o Acute diseases
• Extracellular pathogens

• Fast replicating pathogens  

o 10 days 

• Designed for small populations; 

used on large populations 

• 1 million + fish 

• Fish survive beyond treatment 



Avoiding subtherapeutic treatments  

oConsider population level pharmacodynamics

• Re-evaluate dose and duration 

• Individuals vs. population

• Temperature and dosing rate 

• Target tissues 

• Administration of feed and fish behavior

• Frequency of feedings 

• Stage of disease 

http://www.marvesa.com/site/products/feed_fish_oils.html
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