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In the breakpoint tables, there are some species or species groups and antimicrobial agents 

lacking numerical breakpoints to allow categorical interpretation to S, I or R or a dash to allow the 

reporting of “resistant” without testing. Encountering this situation will happen both by a request for 

an antimicrobial agent not in the breakpoint table (with a common microorganism), or by isolating a 

more unusual microorganism that is not found in the breakpoint tables. 

Advice on treatment in these situations is a specialist task, and there is no fixed procedure that can 

be applied for all circumstances. This guidance document will provide the key elements that need 

to be considered, and tables for aerobic and anaerobic bacteria containing available cut-offs for 

comparison. A decision on encouraging or discouraging therapy with a specific 

antimicrobial must be made by evaluating all key elements combined. 

 

Initial assessment 

When a microorganism is found in a clinical sample and identified to species level, a decision of 

clinical relevance is taken, based on the pathogenicity of the species, the location, its relative 

abundance, if it occurred in a single or several samples and whether it occurs in monoculture or in 

co-culture with other pathogenic bacteria. Not all cultured microorganisms are clinically relevant. 

While it is tempting to think that a species which has only recently been possible to identify is 

important or relevant, this may not be the case. 

Once the clinical relevance has been established and a decision to perform antimicrobial 

susceptibility testing (AST) is taken, the EUCAST breakpoint table is consulted for relevant agents 

and testing conditions.  

When numerical breakpoints are not in the table 

• There is a “dash” instead of numerical values: the microorganism can be reported resistant (R) 
without further testing.   

• There is an “IE” instead of numerical values: use this guidance document to further assess the 
situation.  

When the agent is not in the table 

• Breakpoints for new agents will be set as the agents go through the marketing approval 
application to the EMA and these are released if the agent is granted approval. When in doubt, 
contact EUCAST for advice about new agents. 

• Breakpoints for some older agents may be determined when a convincing need is established 
(as was the case when colistin, nitroxoline and temocillin obtained breakpoints). Other older 
agents, replaced by more modern agents with clear advantages (improved activity, improved 
pharmacokinetics, or reduced toxicity), may never again have breakpoints. This is the case 
e.g. for the aminoglycoside kanamycin, the quinolone sparfloxacin, the macrolide josamycin 
and several cephalosporins.  
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When the species is not in the table 

Breakpoints for rare species or species groups are lacking and may never be determined. This will 

depend on the perceived clinical need and on the frequency of identification and significance in 

clinical samples. In these cases, the testing conditions will not be established and will have to be 

judged from a review of available literature.  

A literature search should be undertaken to determine (a) which antimicrobials to include in the 

testing based on available susceptibility data/MIC-distributions and clinical data, and (b) growth 

characteristics. Looking at closely related species (i.e. same genus) may provide valuable and 

more robust information if literature on the species in question is scarce.  

 

The MIC is the basis for any assessment 
In the absence of a breakpoint, an assessment can only be made when a reliable MIC value can 

be obtained. Determine the MIC using reference methods or validated surrogate methods.  

• Broth microdilution is the reference method for aerobic bacteria using MH or MH-F broth 
depending on species.  

• Agar dilution is the reference method for anaerobic bacteria using FAA-HB medium. 

• Gradient tests must be used in accordance with the manufacturer’s recommendation. The test 
can only be relied on when validated for the species and agent (check package insert or 
contact the manufacturer), either by the manufacturer or by the user, and with simultaneous 
quality control. A gradient test developed and validated for one species cannot automatically 
be trusted with another species.  

• Disk diffusion cannot be used since the value of an inhibition zone will depend on a 
predetermined correlation between inhibition zone and MIC values.  
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Key elements for evaluation 

The following key elements must be evaluated in parallel. None of them should be used alone, and the final recommendation must be based on a 
combined assessment. 

A. Clinical outcome data 

A literature search should be undertaken to 

assess available clinical data for treatment of 

the bacteria in question with different agents. 

If no reliable data can be obtained from 

published literature, selection of an agent is 

prone to errors, and a suggestion is only 

possible by a discussion between experts in 

microbiology and infectious disease.  

 

B.   MIC distributions 

Search for MIC distributions on 

mic.eucast.org, in the literature, and/or in 

local/regional/national MIC databases (see 

“Addendum: How to assess an MIC 

distribution”). 

Compare the determined MIC to the 

available MIC distributions.  

If the MIC is above a confirmed/tentative 

wild-type distribution or greater than the 

MICs of comparable MIC distributions, 

clinical use of the agent should be 

discouraged as the isolate harbours 

resistance mechanisms. 

An MIC within a confirmed/tentative wild 

type cannot automatically be considered 

suitable for therapy. Further assessment 

(see A and C) is needed. 

C.   Compare to tables 

Compare the MIC to the values in the 

appropriate table in this document. Note that 

the given values are the most common 

among the available numerical breakpoints, 

and that a range is presented when 

appropriate. 

An MIC below or equal to the value in the 

table, favours clinical use. 

If the MIC is above the value in the table, 

clinical use should generally be 

discouraged. 

If the agent in question is not in the table, this 

evaluation needs to be made by comparison 

to published data – preferably MIC related to 

clinical outcomes of the actual or closely 

related species (i.e. same genus). 

 
 

  

https://mic.eucast.org/
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Integrated assessment 
No single key element should be used alone. A recommendation needs to be made by weighting 

each element, and by making a combined interpretation. Conflicting signals require caution, and 

discouraging therapy is generally appropriate unless clinical evidence strongly supports use. 

 

Reporting susceptibility when there are no breakpoints 
In general, avoid categorical (S, I and R) reporting when there are no breakpoints. Use alternative 

reporting strategies depending on outcome of testing and analysis. The MIC value can be added 

together with a comment if appropriate. 

• The analysis suggests discouraging the use of the agent 

Add the following comment (in obvious cases, consider reporting “R”): 

“Formal categorising of the susceptibility of the organism is not possible. The MIC value 

suggests that the agent should not be used for therapy”.  

• The analysis suggests cautiously encouraging the use of the agent 

Add the following comment to the report:  

“Formal categorising of the susceptibility of the organism is not possible. A cautious 

interpretation suggests that the agent may be considered for therapy.”  

 

Special situations 

• An MIC could not be determined 

Add the following comment to the report “An MIC could not be determined and 

characterising the susceptibility of the microorganism is impossible”. 

• The MIC is within a wild type, but the MIC and/or (tentative)ECOFF is above 

the value in table 1/2 

Normally use of the antimicrobial agent in question should be discouraged in this situation. 

However, if clinical evidence from published studies strongly suggests that therapeutic 

success is achievable, and the MIC and comparison to the MIC distribution is reliable, 

cautious encouragement can be given. Please pay attention to the range given in the tables 

and consider in which part of the range a closely related species might be situated. 

• The MIC is above the (tentative)ECOFF, but below the value in table 1/2 

The isolate harbours resistance mechanisms, and use should normally be discouraged 

• There is no reliable MIC distribution for comparison 

To allow comparison of the determined MIC to the cut-off values in Table 1/2, the validity of 

the MIC must be assured. To improve confidence there should be documentation to 

support the testing method and condition used and parallel testing of a QC strain should be 

done. Repeated MIC determination can also rule out arbitrary errors.  
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Table 1. Antimicrobial agents relevant for the treatment of aerobic bacteria with guidance for bacteria lacking breakpoints in standard 

EUCAST breakpoint tables. 

The proposed values are based on (i) a compromise between current EUCAST susceptible (S or I) breakpoints for species already in the tables, (ii) wild type 
distributions for microorganisms when available and (iii) PK/PD cut-off values. 
 MIC-values above which therapy with 

the agent should be discouraged 

 

Agents and notes for aerobic bacteria Gram-positive 

organisms 

Gram-negative 

organisms 

Notes 

Benzylpenicillin 0.25 0.5 If a beta-lactamase is detected, report resistant without further testing. 

Ampicillin, Amoxicillin, Ampicillin-sulbactam, 

Amoxicillin-clavulanic acid (IV only) 0.5 8 

Species specific breakpoints are up to 8 mg/L. When the MIC is above 1 mg/L, adequate exposure is 

crucial (usually by intravenous and/or high dosage administration). If a beta-lactamase is detected, the 

value is only valid for amoxicillin-clavulanic acid and ampicillin-sulbactam. 

Piperacillin-tazobactam 
 1 8 

Species specific breakpoints for gram-positive organisms are 0.25 – 1 mg/L, and for gram-negative 

organisms 8 – 16 mg/L 

Cefotaxime 0.5 0.5 Cefotaxime and ceftriaxone – resistance to either excludes the use of both. 

Ceftriaxone 0.5 0.5 Cefotaxime and ceftriaxone – resistance to either excludes the use of both. 

Ceftazidime - 4 This is the Enterobacterales R-breakpoint. 

Imipenem 
2 2 Species specific breakpoints are often 2 mg/L. 

Meropenem 
2 2 

Species specific susceptible breakpoints range from 0.25 – 1 mg/L, the resistant breakpoints up to 4 

require high exposure. 

Ciprofloxacin 
0.25 0.25 Species specific breakpoints are 0.25 – 1 mg/L. 

Levofloxacin 0.5 0.5 Species specific breakpoints are 0.25 – 1 mg/L. 

Moxifloxacin 
0.25 0.25 Species specific breakpoints are 0.125 – 0.5 mg/L 

Clindamycin 0.5 NA Species specific breakpoints are 0.25 – 0.5 mg/L. 

Tetracycline (test tetracycline, report doxycycline, 

minocycline) 
2 2* 

Tetracycline (as a representative for tetracycline, doxycycline, and minocycline) species specific 

breakpoints are 0.5 – 2 mg/L. 

Trimethoprim-sulfamethoxazole 1 1 Species specific breakpoints are 0.5 – 2 mg/L. 

Tigecycline 0.5 NA Species specific breakpoints are 0.125 – 0.5 mg/L. 

Rifampicin 0.125 NA Species specific breakpoints are 0.06 – 0.125 mg/L. 

Linezolid 2 NA Species specific breakpoints are 2 - 4 mg/L 

Vancomycin 2 NA Species specific breakpoints are 2 mg/L. 

Dalbavancin 0.25 NA Species specific breakpoints are 0.125-0.25 mg/L. 

Daptomycin 1 NA Species specific breakpoints are 1 mg/L. 

* For Gram-negative organisms other than Enterobacterales 
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Table 2. Antimicrobial agents relevant for the treatment of anaerobic bacteria with guidance for bacteria lacking breakpoints in standard 

EUCAST breakpoint tables. 

The proposed values are based on (i) a compromise between current EUCAST susceptible (S or I) breakpoints for species already in the tables, (ii) wild type 

distributions for microorganisms when available and (iii) PK/PD cut-off values. 

Agents and notes for anaerobic bacteria MIC-values above which therapy 

with the agent should be 

discouraged 

Notes 

Benzylpenicillin 
0.5 

Breakpoints for anaerobic bacteria in the breakpoint table are 0.06 – 0.5 mg/L. 

If a beta-lactamase is detected, report resistant without further testing. 

Ampicillin, amoxicillin, Ampicillin-sulbactam, 

Amoxicillin-clavulanic acid 0.5 
Breakpoints for anaerobic bacteria in the breakpoint table are ECOFF-based and span from 0.125 – 4 mg/L. When 

the MIC is above 1 mg/L, adequate exposure is crucial (usually by intravenous and/or high dosage administration). 

When a beta-lactamase is detected, the value is only valid for ampicillin-sulbactam and amoxicillin-clavulanic acid. 
Piperacillin-tazobactam 2 Breakpoints for anaerobic bacteria in the breakpoint table are 0.5 – 2 mg/L. 

Meropenem 1 Breakpoints for anaerobic bacteria in the breakpoint table are 0.03 – 1 mg/L. 

Imipenem 1 Breakpoints for anaerobic bacteria in the breakpoint table are 0.03 – 1 mg/L 

Ertapenem 0.25 Breakpoints for anaerobic bacteria in the breakpoint table are 0.06 – 0.5 mg/L 

Clindamycin 0.5 Breakpoints for anaerobic bacteria in the breakpoint table are 0.25 – 0.5 mg/L. 

Metronidazole 4 Breakpoints for anaerobic bacteria in the breakpoint table are 0.5 - 4 mg/L. 

Vancomycin (Gram-positive) 2 Only relevant for a few gram-positive anaerobic bacteria. A breakpoint of 2 mg/L is common for targeted species. 

Rifampicin (Gram-positive) 0.125 Breakpoints for species already in the EUCAST breakpoint tables are 0.06 – 0.125 mg/L. 

Linezolid (mixed infections) 
Pending 

Linezolid has been used in the treatment of mixed infections where anaerobic bacteria were considered causative, 

but rarely for targeted therapy of anaerobic infections. 

Moxifloxacin (mixed infections) 
Pending 

Moxifloxacin has been used in the treatment of mixed infections where anaerobic bacteria were considered 

causative, but rarely for targeted therapy of anaerobic infections. 
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Addendum “How to assess an MIC distribution”. 

1. Start by accessing the EUCAST database (mic.eucast.org) 

2. Click on “Search database 

 
  

https://mic.eucast.org/
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3. Search for the species in the pull-down list. If the species (or a closely related organism) is not in the list, a useful MIC distribution is not 

available. If MIC distributions are available, a table opens listing the agents for which MIC distributions can be viewed. 
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4. Click on the name of the agent (in the example “tetracycline”) to view the MIC distribution. 

 
If there is enough data, an ECOFF or a tentative ECOFF, [(T)ECOFF] has been determined. The wild type is marked in the diagram by a blue colour, 

and the ECOFF or (T)ECOFF can be found either in the table or beneath the diagram. (T)ECOFFs are denoted in parentheses. When only limited 

data is available, there is not enough data to establish an ECOFF or (T)ECOFF. However, often a gaussian MIC distribution is still presented, the 

cautious use of such distribution will follow the description below. Distributions in the database has met the criteria given by EUCAST SOP 10.2. 

If the species under consideration is not on the EUCAST MIC database or there is not enough data for an ECOFF/(T)ECOFF, data from the literature 

(and/or other databases) need to be identified and assessed. Look for tests conducted by the reference method (broth microdilution). This may give 

an impression of the usual MIC range and may show if the MICs are below the cut off values outlined above. Be aware that an MIC distribution should 

ideally consist of at least 30-50 observations to yield reliable data that may help in identifying a comparable population. Also, literature data on 

specific resistance mechanisms may exist and should be taken into account. Be careful if the publications only use non-validated methods such as 

disk tests, gradient tests or semi-automated methods. 

 


