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Abstract 
 
The data in the tables are valid only if the methodologies in CLSI VET011 are followed. CLSI VET011 contains 
information about disk and dilution susceptibility test procedures for aerobic and facultatively anaerobic 
bacteria. Clinicians need information from the microbiology laboratory for treating and/or confirming 
treatment decisions for their patients with bacterial infections and depend heavily on this information for 
treating their seriously ill patients. The clinical importance of antimicrobial susceptibility test results 
demands that these tests be performed under optimal conditions and that laboratories have the capability to 
interpret results based on the most current breakpoints and interpretive categories for antimicrobial agents 
used in veterinary medicine. 
 
The tables presented in CLSI VET01S represent the most current information for drug selection, 
interpretation, and QC using the procedures standardized in CLSI VET01.1 Users should replace previously 
published tables with these new tables. Changes in the tables since the previous edition appear in black 
boldface type. 
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The Clinical and Laboratory Standards Institute consensus process, which is the mechanism for moving a 
document through two or more levels of review by the health care community, is an ongoing process. Users 
should expect revised editions of any given document. Because rapid changes in technology may affect the 
procedures, methods, and protocols in a standard or guideline, users should replace outdated editions with 
the current editions of CLSI documents. Current editions are listed in the CLSI catalog and posted on our 
website at www.clsi.org.  
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Instructions for Use of Tables 
 

These instructions apply to: 
 
 Table 1: suggested groupings of antimicrobial agents that could be considered for 

routine testing and reporting by microbiology laboratories. Placement of antimicrobial 
agents in Table 1 is either based on approval by relevant regulatory organizations or on 
use consistent with good clinical practice. 

 
 Tables 2A through 2M: tables for each organism group that contain: 

 Recommended testing conditions 
 Routine QC recommendations (also see Chapter 8 in CLSI VET011) 
 General comments for testing the organism group and specific comments for  

testing agent-organism combinations 
 Suggested agents that could be considered for routine testing and reporting by 

veterinary microbiology laboratories, as specified in Table 1 (test/report groups  
A, B, C, D, E) 

 Zone diameter and minimal inhibitory concentration (MIC) breakpoints 
 
 Tables 3 through 5: tables for acceptable QC organisms, sources, and acceptable  

result ranges 
 
 Table 6: table of solvents and diluents for preparing stock solutions of antimicrobial 

agents  
 
 Tables 7A through 7H: tables describing tests to detect resistance types  

in specific organisms or organism groups (also see Chapter 7 in CLSI VET011) 
 
I.  Selecting Antimicrobial Agents for Testing and Reporting 
 
A. Appropriate Agents for Routine Testing 
 

Selecting the most appropriate antimicrobial agents to test and report is a decision 
best made by each laboratory in consultation with veterinarians, infectious diseases 
practitioners, clinical microbiologists, clinical pharmacologists, and antimicrobial 
stewardship teams, if available. The recommendations for each organism group 
include antimicrobial agents that show acceptable in vitro test performance. 
Considerations in the assignment of antimicrobial agents to specific test/report 
groups include clinical efficacy, prevalence of resistance, minimizing emergence of 
resistance, cost, regulatory agency–approved clinical indications for use, and current 
consensus recommendations for first-choice and alternative agents. Tests of selected 
agents may be useful for infection control and/or monitoring purposes. 

 
B. Equivalent Agents 
 

Antimicrobial agents listed together in a single box are agents for which interpretive 
categories (susceptible, susceptible-dose dependent, intermediate, or resistant) 
and clinical efficacy are similar. Within each box, an “or” is used between agents, 
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as needed, to indicate agents for which cross-resistance and cross-susceptibility are 
nearly complete. Results from one agent connected by an “or” can be used to 
predict results for the other agent. For an example, see human breakpoints for 
azithromycin or clarithromycin, or erythromycin against staphylococci in Table 2C-2. 
The results obtained from testing ampicillin could be reported along with a comment 
that the isolate is also susceptible to amoxicillin. For drugs connected with an “or,” 
combined major and very major errors are fewer than 3%, and minor errors are 
fewer than 10%, based on a large population of bacteria tested (see CLSI VET025 and 
CLSI M237 for description of error types). When no “or” connects agents within a 
box, testing of one agent cannot be used to predict results for another, owing either 
to discrepancies or insufficient data. 

 
C. Test/Report Groups 
 

The antimicrobial agents listed in groups A, B, C, D, and E in Table 1 include 
recommendations for appropriate reporting. Some or all antimicrobial agents listed 
in groups A, B, C, and D in Table 1 have been approved by the applicable regulatory 
agencies or authorities for treatment of diseases in the indicated host animal. Group 
A and B designations are also stated in the Table 2 series, which lists the breakpoints 
and interpretive categories for species-specific breakpoints in each organism group. 
To avoid misinterpretation, routine reports to veterinarians should include 
antimicrobial agents appropriate for therapeutic use. 

 
 Group A includes antimicrobial agents with veterinary-specific breakpoints and 

interpretive categories that are considered appropriate for inclusion in a routine, 
primary testing panel for food and companion animals, as well as for routine 
reporting of results for the specified organism groups. The recommended 
hierarchy for reporting is to first report group A agents over those using human 
breakpoints, because these compounds have demonstrated an acceptable level of 
correlation between in vitro susceptibility test results and clinical outcome. 

 
 Group B includes antimicrobial agents with veterinary-specific breakpoints and 

interpretive categories that are considered appropriate for testing and selective 
reporting. Antimicrobial agents listed in group B are considered secondary 
choices by the CLSI Subcommittee on Veterinary Antimicrobial Susceptibility 
Testing to be considered for use only when resistance is detected for agents in 
group A or when there are no other reasonable alternatives. Testing may be 
conducted routinely as part of an antimicrobial resistance (AMR) surveillance 
program; however, reporting should be done cautiously and with guidance from 
an antimicrobial stewardship program,8 if available. 

 
 Group C includes antimicrobial agents that use human breakpoints and 

interpretive categories and are next in the hierarchy to report. These agents may 
perform adequately, but outcome for many veterinary applications has not been 
demonstrated. The veterinary laboratory may use its discretion to decide 
whether to selectively report the results from testing these agents. 

 
 Group D includes antimicrobial agents that are regulatory agency–approved for 

use in the specific animal species. Although QC data are available for these 
agents, they do not have veterinary- or human-specific CLSI-approved 

 

 

breakpoints and interpretive categories. The MIC values of group D agents may 
be selectively reported to aid in epidemiology, surveillance, and/or research 
purposes with the understanding that they may not predict clinical success or the 
likelihood of therapeutic failure.  

 
 Group E includes agents that are not approved but may be used for the listed 

animal in an extralabel manner per regulations specific to each country (eg, 
regulations promulgated from the Animal Medicinal Drug Use Clarification Act of 
19949 in the United States). These supplemental agents may be selectively tested 
and selectively reported if the bacterial isolate is resistant to groups A, B, and C 
agents. Group E agents may also be included in testing for monitoring AMR 
patterns or for surveillance programs (eg, vancomycin, carbapenems) with 
guidance from an antimicrobial stewardship program.8 

 
See CLSI VET011 Subchapter 2.3 for additional information on routine reporting. 

 
D. Selective Reporting 
 

Each laboratory should decide which antimicrobial agents in Table 1 to report 
routinely (group A) and which might be reported only selectively. Results for 
antimicrobial agents tested but not reported routinely should be available on 
request, or they may be reported for selected specimen types. 

 
Agents in groups A, B, C, and E may be reported routinely or selectively, as outlined 
in CLSI VET011 Subchapters 2.3 and 2.4. However, some group A, B, C, and E agents 
are not approved by regulatory agencies or authorities in some countries, and others 
may be illegal or prohibited in some countries. For example, US regulations prohibit 
extralabel use of fluoroquinolones and glycopeptides, as well as some extralabel 
uses of cephalosporins in food animals.9 The laboratory client is responsible for 
ensuring that compounds are used appropriately for host categories for each animal 
(eg, lactating cows, calves) in accordance with the approved indication. 
 
Agents in group D may be selectively reported, but special consideration should be 
taken for laboratory client education. No interpretive criteria are available, and it is 
recommended to provide only an MIC when results are reported. The MIC may be 
helpful in determining the presence of mutational resistance for research or 
surveillance purposes, especially if an epidemiological cutoff value (ECV) is 
available, but it may not be predictive of clinical success or failure. 

 

The veterinarian assumes all responsibility for efficacy, safety, and residue 
avoidance when antimicrobial agents are used in an extralabel manner. 

 
A microorganism could exhibit resistance to antimicrobial agents to which it is 
expected to be susceptible. See Appendix A for unusual resistance phenotypes. When 
unexpected resistance is confirmed, it should be reported (eg, resistance to a 
secondary agent but susceptibility to a primary agent, such as a P. aeruginosa isolate 
resistant to amikacin but susceptible to tobramycin; as such, both drugs should be 
reported). In addition, each laboratory should develop a protocol to cover isolates 
that are confirmed as resistant to all antimicrobial agents on its routine test panel. 
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Appendix B. (Continued) 
 
B4. Enterococcus spp. 

Antimicrobial Agent 
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Enterococcus faecalis Ra  Ra Ra R Ra R 
Enterococcus faecium Ra  Ra Ra R Ra R 
Enterococcus gallinarum/Enterococcus 
casseliflavus 

Ra R Ra Ra R Ra R 

Abbreviation: R, resistant. 
 

Footnote 
 
a. Warning: For Enterococcus spp., aminoglycosides (except for high-level resistance testing), 

cephalosporins, clindamycin, and trimethoprim-sulfamethoxazole may appear active in vitro but 
are not effective clinically and should not be reported as susceptible. 

 
NOTE: These gram-positive bacteria are also intrinsically resistant to aztreonam, nalidixic acid, and 
polymyxins (including colistin). 
 
B5. Other Gram-Positive Bacteria of Importance in Veterinary Medicine 

Antimicrobial Agent 
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Bacillus cereusa R   
Erysipelothrix rhusiopathiae   R 
Lactobacillus spp. (some species)   R 
Listeria monocytogenes  R  

Abbreviation: R, resistant. 
 

Footnote 
 
a. B. cereus may be resistant to other β-lactam agents due to chromosomally encoded β-lactamases. 
 
NOTE: These gram-positive bacteria are also intrinsically resistant to aztreonam, nalidixic acid, and 
polymyxins (including colistin). 
  

 

 

Appendix B. (Continued) 
 
B6. Other Gram-Negative Bacteria of Importance in Veterinary Medicine 

Antimicrobial Agent 
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Arcobacter butzleri, 
Arcobacter cryaerophilus, 
Arcobacter skirrowii 

R a     

Neisseria spp.  a   R  
Campylobacter fetus  a R R R R 
Campylobacter jejuni subsp. 
jejuni, Campylobacter coli 

R a R R  R 
 

Abbreviation: R, resistant. 
 

Footnote 
 
a. Resistance to fluoroquinolones is frequently mediated by a mutation in the gyrA gene, and 

resistance to macrolides is due to ribosomal mutation. Campylobacter jejuni subsp. doylei is 
susceptible to cephalothin. 

 
B7. Anaerobic Gram-Positive Bacilli 

Antimicrobial Agent 
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Clostridium and Clostridioides spp.  R 
Clostridium innocuum R R 

Abbreviation: R, resistant. 
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