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Ichtioxan 

Withdrawal period depends on the water temperature  
and fish species: 

       - carp: 35 days (water temp. 12 - 20°C)  
                         30 days (water temp. abowe 20°C); 
       - rainbow trout: 60 days (water temp. belowe 7°C) 

                     50 days (water temp. 8 - 12°C) 
                     40 days (water temp. 13 - 20°C) 
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If there is no veterinary medicinal product 
intended for use in an animal in a given indication 

Is a veterinary medicinal product authorized in the country, and intended for 
another animal species or for the same species, but for a different indication? 

      ↓                                                                                 ↓ 

       YES                                                                             NO 

     ↓                                                                                      

  Apply                                                                                

Has a veterinary medicinal product for the same or a different animal species, 
for the same or other indications, been authorized in another Member State?   

       ↓                                                                                 ↓ 

                                                  YES                                                                     NO 

                                                   ↓ 

                                               Apply                                                                 
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 Prudent use of antimicrobials 
in veterinary medicine  

 

The extensive use of antimicrobials has accelerated the emergence 
and spread of resistant microorganisms.  

This situation has been worsened by the lack of investment in 
developing new effective antibiotics.  

 
 

COMMISSION NOTICE  
Guidelines for the prudent use of antimicrobials in veterinary 

medicine  
(2015/C 299/04) 

  SCOPE AND PURPOSE : Relates to the prudent use of antimicrobials in 
animals, and, in particular, how prudent usage can contribute to 

containing the development of AMR 
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Interpretation criteria 
for antimicrobials used 
in treatment of pathogenic 
bacteria for fish 
are not available 
 CLSI - Clinical and Laboratory Standards Institute;  

 EUCAST - European Committee on Antimicrobial 

Suscepitbility Testing  
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Aeromonas salmonicida subsp. salmonicida 

 
 Concentration S I R 

OT 30µg ≥28 22 - 27 21≤ 
OA 2µg ≥30 25 - 29 24≤ 
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The aim of our research 
is to start  

establishing interpretation criteria 
for antimicrobials used for treatment 

of bacterial infections 
in farmed fish 



Methods 
Bacterial species used:  
 Aeromonas hydrophila  

     n = 100 isolates 

 Aeromonas sobria  
     n = 39 isolates 

 Pseudomonas fluorescens  
     n = 63 isolates 

 Shewanella putrefaciens  
     n = 59 isolates 



Methods 

 

Disk-diffusion method 
 

Minimal inhibitory 
concentrations (MICs)  

 
User-defined POLARGEN 

Sensititre plates  
(Thermo Fischer Scientific) 

 

CLSI: VET03-A „Methods for 
Antimicrobial Disk Susceptibility 
Testing of Bacteria Isolated from 

Aquatic Animals; Approved 
Guideline” (2006) 

Quinolones 
Phenicols 

Sulfonamides 
Trimethoprim 
Tetracyclines 



Aeromonas hydrophila 
Results 



Aeromonas hydrophila 
Interpretation criteria 

Clinical breakpoint 

S I R 
≥28 22 - 27 21≤ 

FFC 

Results 



Aeromonas hydrophila 
Interpretation criteria 

Clinical breakpoint 

S I R 
≥29 23 - 28 24≤ 

OT 
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Aeromonas hydrophila 
Interpretation criteria 

S I R 
FFC ≥28 22 - 27 21≤ 

OT ≥29 25 - 28 24≤ 

ENR ≥28 
 

25 - 27 24≤ 

UB ≥28 
 

24 - 27 23≤ 

S ≥28 25 - 27 24≤ 

SXT ≥29 
 

23 - 28 22≤ 

Results 



Aeromonas sobria 
Results 



Shewanella putrefaciens 

Results 



Pseudomonas fluorescens 
Results 



Conclusion 
 Our study indicate that antimicrobials resistance 

in ichthyopathology is present  

 Testing of collection of bacterial strains is a first 

step towards the development of interpretation 

criteria for antimicrobials used in combating 

bacterial infections in farmed fish 
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THANK YOU  
for your 

ATTENCION 


