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Abstract

The data in the tables are valid only if the methodologies in CLSI docu! This guideline contains
information about disk and broth dilution susceptibility test procedures for b. i ¢ animals. The clinical
importance of antimicrobial susceptibility test results deman imal conditions and that

laboratories have the capability to interpret results based o
interpretive categories.

The tables presented in VET04 represent the most

procedures standardized in VET03'. Users shou

psychrophilum. Careful extrapolations i ial species and with other similar antimicrobial agents, but
only after consulting CLSI document VE ratories that typically conduct susceptibility testing less

often than once per week should consult this for frequency of QC.
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Isolated From Aquatic A . T04 (ISBN 978-1-68440-075-1 [Print]; ISBN 978-1-68440-076-8

[Electronic]). Clinical g i est Valley Road, Suite 2500, Wayne, Pennsylvania 19087 USA,

ommunity, is an ongoing process. Users should expect revised editions of any
hnology may affect the procedures, methods, and protocols in a standard or

atalog, contact us at: Telephone: +1.610.688.0100; Fax: +1.610.688.0700; E-Mail:
ebsite: www.clsi.org.
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Foreword

It is important for users of CLSI document VET03' and VET04 to recognize that the standard methods
described in CLSI documents are reference methods. These methods may be used for routine antimicrobial
susceptibility testing of bacteria isolated from aquatic animals. The Working Group on Aquatic Animals
envisions adding more aquaculture pathogens and antimicrobial agents to these (clinical) breakpoint and
epidemiological cutoff value (ECV) tables as the data become available. Data needed to deye
clinical breakpoints could include, for example, a clinical effectiveness report that may be
minimal inhibitory concentrations and/or zone diameters for a suspected pathogen obtaing

and the manner in which CLSI evaluates data and determines vete
document VET02.?

for the approved indications. If the regulatory
manufacturers may have to conduct a clinical la
and await review and approval. For these reaso
period of one year may be needed if a breakjpei

¢ regulatory authority,
coested CLSI “tentative”
device manufacturer.

vii



For Use With VETO03 VETO04, 3rd ed.

Instructions for Use of Tables

These instructions apply to:
e Table 1: MIC and zone diameter breakpoints to be used for isolates of A. salmonicida

e Tables 2A through 2D: MIC and zone diameter ECVs to be used for isolates of 4. sal
A. hydrophila, and MIC ECVs to be used for isolates of F. columnare and F. psychr

- Table 4A: 22°C+2°C for 24-28 hours in cation-adjusted Mueller-Hinton
- Table 4B: 22°C+2°C for 4448 hours in CAMHB
- Table 4C: 28°C+2°C for 24-28 hours in CAMHB
- Table 4D: 35°C+2°C with QC ranges included for add
- Table 4E: 18°C+2°C for 92-96 hours in diluted CAM

d A. salmonicida
o0llowing conditions:

ate listed in Appendix A. Selecting the most appropriate
eport is a decision best made by each laboratory in consultation

antimicrobial age
with veterinarians

dilable. The recommendations for each organism group include
ents that show acceptable in vitro test performance. Considerations in the
ntimicrobial agents to specific test/report groups include clinical efficacy,
istance, minimizing emergence of resistance, cost, regulatory agency—approved
ns for use, and current consensus recommendations for first-choice and alternative

prevalence
clinical indi

ing: Each laboratory should decide which antimicrobial agents to routinely test and report.
In many countries, veterinary oversight is a regulatory requirement for the use of antimicrobial
agents in food animals, including fish.

©Clinical and Laboratory Standards Institute. All rights reserved.



VETO04, 3rd ed. For Use With VET03

Although regulatory requirements for drug use are beyond the scope of this document,
veterinarians are responsible for understanding the legal limitations of prescribing drugs
for animals.

When unexpected resistance is confirmed, it should be reported to the veterinarian. For additional
information and guidelines for routine reporting, see VET03,' Subchapter 2.3. Guig j

reporting pathogens with intrinsic resistance to antimicrobial agents (see CLSI doc
Appendix B) are discussed in VET03,' Subchapters 4.9.3 and 5.8.4 and in CLSI dog

Subchapter 2.4.4.
1L Breakpoints and Interpretive Category Definitions
A. Breakpoint — minimal inhibitory concentration (MIC) or zone diameter

an organism as susceptible, intermediate, resistant, or nonsusceptible; N
diameter values generated by a susceptibility test can b s
breakpoints; NOTE 2: See interpretive category (for b
“clinical breakpoint.”

B. Interpretive category (for breakpoints) — category de al characteristics,
pharmacokinetic-pharmacodynamic parameters, and/or ¢ : OTE 1: Minimal
inhibitory concentration (MIC) or zone di es gene sfiSecptibility test can be
interpreted based on established breakp ; : CategO or breakpoints include

susceptible, intermediate, resistant, and susceptib

EXAMPLE:
Breakpoints
Interpretive Category MIC, Zone Diameter, mm
Susceptible <4 >20
Intermediate 8-16 15-19
Resistant >32 <14
>1 <17

zone diameter at or above the susceptible breakpoint are inhibited by the usually
ncentrations of antimicrobial agent when the dosage recommended to treat the

iate (I) — a category defined by a breakpoint that includes isolates with MICs or zone
eters within the intermediate range that approach usually attainable blood and tissue levels
and for which response rates may be lower than for susceptible isolates; NOTE: The
intermediate category implies clinical efficacy in body sites where the drugs are physiologically
concentrated or when a higher-than-normal dosage of a drug can be used. This category also

©Clinical and Laboratory Standards Institute. All rights reserved.



Table 1. (Continued)

Interpretive
Categories and Zone Interpretive Categories
Diameter Breakpoints, | and MIC Breakpoints,

€0LHA UMM 985 104

Antimicrobial Disk nearest whole mm pg/mL
Agent Content | s [ 1 | R s | 1 | R
Tetracyclines
Oxytetracycline 30 pg >28 22-27 <21 <1 2-4 >8 (6) Class representative for t;

IC distributions of 323

C in freshwater commercial conditions and
body weight for 10 consecutive days’
C in freshwater laboratory conditions and

‘Podtasal SIYSLL []y dINIISU] SPADPUDIS L10IDAOGDT PUD [DI1UI] ) g

Quinolones
Oxolinic acid 2ug >30 | 25-29 <24

Established based on:

isual inspection of zone diameter and MIC distributions of 323

A. salmonicida isolates>*

Clinical correlations

- Atlantic salmon held at 10°C in freshwater commercial conditions and
dosed ad libitum 10 mg/kg body weight for 10 days®

- Atlantic salmon held at 14 to 16°C in saltwater commercial conditions
and dosed ad libitum 20 mg/kg body weight for 2 days then 10 mg/kg
body weight for 4 days!?

- Atlantic salmon held at 10°C in freshwater experimental conditions,
experimentally challenged, and dosed ad libitum 10 mg/kg body weight
for 10 days!!

e PK data
- Cod held at 8°C in saltwater laboratory conditions and dosed

intravenously once with 12.5 mg/kg body weight!?
- Rainbow trout held at 16°C in freshwater laboratory conditions and
dosed intravenously once with 10 mg/kg body weight!3

tion; CAMHB, cation-adjusted Mueller-Hinton broth; I, intermediate; MHA, Mueller-Hinton agar; MIC, minimal inhibitory

rol; R, resistant; S, susceptible.

Abbreviations: ATCC®, American Type Culture @
concentration; PK, pharmacokinetic; QC, quali

PAPIE YOLAA

Table 1
MIC and Zone Diameter Breakpoints for

Aeromonas salmonicida
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‘Potasal SIYSLL []y dINISU] SPADPUDIS £10IDA0GDT PUD [DIIUI] ),

Table 2B
MIC and Zone Diameter ECVs for

Aeromonas hydrophila

Table 2B. MIC and Zone Diameter Epidemiological Cutoff Values for Aeromonas hydrop,

Testing Conditions Routine QC Re i and S5C acceptable
QC ranges)

Escherichia coli ATC
Aeromonas salmonicida

Medium:  Broth dilution: CAMHB
Disk diffusion: MHA

Inoculum: Growth method or direct colony suspension, equivalent to a
0.5 McFarland standard

Incubation: 28°C+2°C; ambient air; 2428 hours

General Comments

ns, as described in VETO03.! Before results
le 4C.

(1) These ECVs are applicable only to isolates of Aeromonas hydrophila te
for test strains are interpreted, QC test results should be ensured to
(2) ECVs presented here were established solely based on a statisti ta obtained from the ECOFFinder? and the

used as a measure of the emergence of strains with red
relevance has not yet been identified or approved by

3) inical field trial. These ECVs should be used in the establishment

PAPIE YOLAA
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For Use With VET03

Table 6. Solvents and Diluents for Preparing Stock Solutions of Antimicrobial Agents

" Antimicrobial
t Agent Solvent? Diluent®
< Unless otherwise stated, a minimum amount of the listed The final stock solution should be
E solvents should be used to solubilize the antimicrobial powder. | diluted as stated below.
< Amikacin Water Water
& Amoxicillin Phosphate buffer, pH 6.0, 0.1 mol/L Phosphate buffer, pH 6.0, 0.1 mol/L
.E Amoxicillin-
g clavulanate Phosphate buffer, pH 6.0, 0.1 mol/L Phosphate buffer, p
S Ampicillin Phosphate buffer, pH 8.0, 0.1 mol/L
2 Apramycin 95% ethanol®
Azithromycin 95% ethanol or glacial acetic acid™® oth media
Azlocillin Water 1
Aztreonam Saturated solution sodium bicarbonate W
Carbenicillin Water Wat8
Cefaclor Water Water
Cefadroxil Phosphate buffer, pH 6.0, 0.1 mol/L Water
Cefamandole Water er
Cefazolin Phosphate buffer, pH 6.0, 0.1 mol/L ¢ buffe 0, 0.1 mol/L
Cefdinir Phosphate buffer, pH 6.0, 0.1 mol/L e
Cefditoren Phosphate buffer, pH 6.0, 0.1 mol/L Wate
Cefepime Phosphate buffer, pH 6.0, 0.1 mol/L Phosphat®€ er, pH 6.0, 0.1 mol/L
Cefetamet Phosphate buffer, pH 6.0, 0.1 mol/L Water
Cefixime Phosphate buffer, pH 7.0, 0.1 mol/L Phosphate er, pH 7.0, 0.1 mol/L
Cefmetazole Water Water
Cefonicid Water
Cefoperazone Water
Cefotaxime Water
Cefotetan DMSQb4 3
Cefoxitin Water . Wate
Cefpodoxime 0.10% (11.9 mmol/L) aq sodiu Water
Cefprozil Water Water
Ceftazidime Sodium carbonate? Water
Ceftibuten 1/10 vol DMSQP4 Water
Ceftiofur Water or broth Water or broth
Ceftizoxime Water
Ceftriaxone Water
Cefuroxime Phosphate buffer, pH 6.0, 0.1 mol/L
Cephalexin B.1 mol/L Water
Cephalothin mol/L Water
e T ] Water
Ph@sphate er, pH 6.0 ol/L Water
loramphenicol | 95% ethg Water
Cinoxacin 1/2 volu ater, & add 1 mol/L NaOH dropwise to dissolve | Water
Ciprofloxacin ater - Water
Clarithrg anol or glaeiaPacetic acid®™* Phosphate buffer, pH 6.5, 0.1 mol/L
Clayg ate buffer, pH 6.0, 0.1 mol/L Phosphate buffer, pH 6.0, 0.1 mol/L
acin Water
damycin Water
Colistin® Water
Dalbavancin Ob4 Water
Dang acin volume of water, then add 1 mol/L NaOH dropwise to dissolve | Water
Dif’ /2 volume of water, then add 1 mol/L NaOH dropwise to dissolve | Water
Dirithro Glacial acetic acid®® Water
Doripenem 0.85% physiological saline 0.85% physiological saline
Doxycycline Water Water
50

©Clinical and Laboratory Standards Institute. All rights reserved.
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Related CLSI Reference Materials*

Mo02 Performance Standards for Antimicrobial Disk Susceptibility Tests. 13th ed., 2018. This standard covers
the current recommended methods for disk susceptibility testing and criteria for quality control testing.

M02QG Disk Diffusion Reading Guide. 1st ed., 2018. The Disk Diffusion Reading Guide provides photographic
examples of the proper method for reading disk diffusion susceptibility testing results.

MoO7 Methods for Dilution Antimicrobial Susceptibility Tests for Bacteria That Grow Aerobj
2018. This standard covers reference methods for determining minimal inhibitory concen
bacteria by broth macrodilution, broth microdilution, and agar dilution.

M23 Development of In Vitro Susceptibility Testing Criteria and Quali
This guideline discusses the necessary and recommended data for selectin
control ranges for antimicrobial agents.

M24 Susceptibility Testing of Mycobacteria, Nocardia spp., and Other Aerobic Ac
This standard provides protocols and related quality control parameter imi

of mycobacteria, Nocardia spp., and other aerobic actinomycete

M39 Analysis and Presentation of Cumulative Antimicrobial

M100 Performance Standards for Antimicrobial Susceptibility 30th ed., 202(¢
updated tables for the Clinical and Laborato icrobial su
MO02, M07, and M11.

VETO01 Performance Standards for Antimicr i Tests for Bacteria Isolated
From Animals. 5th ed., 2018. T C pethods for disk diffusion
susceptibility testing and the r ini i inhi centrations of aerobic

VET02 Development of In Vi
Antimicrobial Agents. . Thi dresses the required and recommended data needed

VETO03
guideline covers the current recommended methods for broth
susceptibility testing of aquatic species isolates and criteria for

ding Susceptibility Test Data as a Component of Antimicrobial Stewardship in Veterinary
t ed., 2019. This report provides veterinarians with the information needed to successfully acquire
t antimicrobial susceptibility test results. It promotes common understanding between the
and the veterinary microbiology laboratory by providing example culture and susceptibility
animal species—specific guidance on applying breakpoints to interpret susceptibility test results.

* CLSI documents are continually reviewed and revised through the CLSI consensus process; therefore, readers should refer to the
most current editions.

66 ©Clinical and Laboratory Standards Institute. All rights reserved.
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