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Foreword 

The European Committee on Antimicrobial Susceptibility Testing (EUCAST) is organised 
by the European Society for Clinical Microbiology and Infectious Diseases (ESCMID), the 
European Centre for Disease Prevention and Control (ECDC), and the active national 
antimicrobial breakpoint committees in Europe. EUCAST was established by ESCMID in 
1997, was restructured in 2001-2002 and has been in operation in its current form since 
2002. 

The current remit of EUCAST is to harmonise clinical breakpoints for existing antimicrobial 
agents in Europe, to determine clinical breakpoints for new agents, to set epidemiological 
(microbiological) breakpoints, to revise breakpoints as required, to harmonise methodology 
for antimicrobial susceptibility testing, to develop a website with MIC and zone diameter 
distributions of antimicrobial agents for a wide range of organisms and to liaise with 
European governmental agencies and European networks involved with antimicrobial 
resistance and resistance surveillance.  

Information on EUCAST, EUCAST breakpoints and all documents are freely available on 
the EUCAST website at http://www.EUCAST.org. 

 

Citation of EUCAST documents  

The copyright of all documents and data published on the EUCAST website remains with 
EUCAST. All are freely available for re-use if reference to the EUCAST website is given 
and documents and data are not on-sold. Any secondary publication of the data must be 
referenced with the declaration that "These data have (or this document has) been 
produced in part under ECDC service contracts and made available at no cost by 
EUCAST and can be accessed freely on the EUCAST website www.eucast.org. EUCAST 
recommendations are frequently updated and the latest versions are available at 
www.eucast.org." 
 
EUCAST documents published on the EUCAST website should be cited in the following 
way: European Committee on Antimicrobial Susceptibility Testing.  Name of document, 
EUCAST version number, year. Website address. 
 
This SOP should be cited as: “European Committee on Antimicrobial Susceptibility 
Testing. MIC distributions and epidemiological cut-off value (ECOFF) setting, EUCAST 
SOP 10.0, 2017. http://www.eucast.org. 
 
  

http://www.eucast.org/
http://www.eucast.org/
http://www.eucast.org/
http://www.eucast.org/
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Abbreviations 

EUCAST European Committee on Antimicrobial Susceptibility Testing 

ECOFF Epidemiological cut-off value 

MIC Minimum inhibitory concentration 

ISO International Organization for Standardization 

MHF Mueller-Hinton F (broth or agar) 
MRSA Methicillin-resistant Staphylococcus aureus 

MSSA Methicillin-susceptible Staphylococcus aureus 
ESBL Extended-spectrum beta-lactamase 
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1 Scope 

1.1 This SOP describes how EUCAST manages data on MIC distributions and sets 
epidemiological cut-off values. 
 

1.2 MIC distribution data are generated through many different processes using a 
variety of methods. These data are collected by EUCAST for potential 
aggregation and display on the EUCAST MIC distribution website 
(https://mic.eucast.org/Eucast2/). 
 

1.3 Distribution data that satisfy specific criteria for aggregation are used for the 
setting of epidemiological cut-off values, which are also published on the 
website. 
 

 
 

2 Introduction 

2.1 In 2002, EUCAST introduced the concept of gathering large numbers of MIC 
values to present as aggregated MIC distributions for each combination of 
species and antimicrobial agent. The distributions are for bacteria and fungi 
and for antimicrobial agents that are or have been used in human and 
veterinary medicine. The MIC distributions are from a wide variety of sources 
including breakpoint committees, individual researchers in human and 
veterinary medicine, programmes for the surveillance of antimicrobial 
resistance in humans and animals and EUCAST development projects, or have 
been put together by pharmaceutical companies during programmes for the 
development of new agents. There are currently more than 29000 MIC 
distributions in the EUCAST database, which amounts to several million MIC 
values. 

Only MIC distributions that adhere to a set of basic conditions have been 
accepted for aggregation with other distributions (see introductory notes on the 
EUCAST MIC distribution website (http://mic.eucast.org/Eucast2/), also shown 
in Appendix 3). An aggregated distribution may consist of as many as 90000 
MIC values (e.g. the aggregated distributions of cefuroxime MICs for 
Escherichia coli and of vancomycin MICs for Staphylococcus aureus). The 
distributions are presented as tables and as histograms (see Appendix 4 and 
Figure 1 below). 

Figure 1: Gentamicin MIC distribution for Escherichia coli 

 

https://mic.eucast.org/Eucast2/
http://mic.eucast.org/Eucast2/
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For a given microbial species and antimicrobial agent, the epidemiological cut-
off value (ECOFF) is the highest MIC for organisms devoid of phenotypically 
detectable acquired resistance mechanisms. It defines the upper end of the 
wild-type MIC distribution and is typically written as X mg/L, while the wild type 
is written as ≤ X mg/L and the non-wild type as > X mg/L. The ECOFF provides 
EUCAST with a means to minimise the risk of setting clinical breakpoints which 
split wild-type MIC distributions of organisms. ECOFFs also provide an 
opportunity to compare rates of acquired resistance in situations where clinical 
breakpoints differ (e.g. between organisations, between humans and animals), 
change over time or have not been set. 

There is worldwide keen interest in the EUCAST MIC distribution database 
and ECOFFs. The EUCAST ECOFFs have been recognised by the World 
Health Organization (WHO), the World Organisation for Animal Health (OIE) 
and the Codex Alimentarius Commission as a very important component of 
international surveillance of antimicrobial resistance. 

It is recognised that the rules for including and excluding MIC distributions 
and the methods used to set ECOFFs need to be defined and agreed at an 
international level. 
 

2.2 Inhibition zone diameter distributions and zone diameter ECOFFs are also 
available on the EUCAST ‘Antimicrobial wild-type distributions of 
microorganisms website’ (http://mic.eucast.org/Eucast2/). These are not 
considered in this SOP, although much of what is stated below concerning MIC 
distributions and ECOFFs would apply also to inhibition zone diameters. 
 

 
 

3 Standards for data required for setting ECOFFs 

3.1 Underlying assumptions 
3.1.1 MIC measurement has inherent variability. This becomes evident when an 

isolate is tested repeatedly in one or in several laboratories. Variation in 
replicate testing within a single laboratory is referred to as intra-laboratory 
variation and variation in replicate testing between laboratories is referred to as 
inter-laboratory variation 

3.1.2 Both intra- and inter-laboratory variation result from technical variation, 
including differences between how different individuals perform the same test, 
how results are read, differences in cell density in the inoculum, differences in 
how materials (broth microdilution plates, agar plates, etc.) are made or 
handled, differences between products from different manufacturers, 
differences in temperature stability of incubators, differences in atmospheres in 
incubators, etc. 

3.1.3 Among isolates without phenotypically expressed resistance affecting the agent 
in question, observed variation comprises methodological and biological 
variation in different proportions depending on the species-antimicrobial agent 
combination (Hombach M, et al. J Antimicrob Chemother 2016; 71: 141-51). 

3.1.4 Wild-type MIC distributions follow a log-normal distribution which is generally 3-
5 two-fold dilutions wide. 

3.1.5 Intra- and inter-laboratory methodological variation can to some extent be 
reduced by stringent laboratory practice, but can never be eliminated. 

 
 
 

http://mic.eucast.org/Eucast2/
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3.2 Acceptable MIC distributions (Acceptance criteria) 
MIC distributions submitted for potential use in setting ECOFFs are examined to 
determine whether they include MIC values in the putative wild-type distribution and 
are reviewed against the following criteria for acceptability: 
 
3.2.1 The methods used to determine MICs shall, wherever possible, be the 

International Organization for Standardization (ISO) broth microdilution 

reference methods: 

 Antibacterial agents: Clinical Laboratory Testing and In Vitro Diagnostic Test Systems. 

Susceptibility Testing of Infectious Agents and Evaluation of Performance of 
Antimicrobial Susceptibility Test Devices. Part 1: Reference Method for Testing the In 
Vitro Activity of Antimicrobial Agents Against Rapidly Growing Aerobic Bacteria 
Involved in Infectious Diseases. International Standard 20776-1. Geneva, Switzerland: 
ISO; 2006 

 Antifungal agents (for yeasts): Clinical laboratory testing and in vitro diagnostic test 
systems -- Reference method for testing the in vitro activity of antimicrobial agents 
against yeast fungi involved in infectious diseases. International Standard 16256. 
Geneva, Switzerland: ISO; 2012 
 

 or a method giving equivalent results to the ISO standards. Part 2 of ISO 20776 
describes how equivalence to the reference method is determined. 

 
3.2.2 If the reference method is other than the ISO broth microdilution method, the 

accepted method will be the reference method defined by EUCAST, e.g. agar 
dilution for mecillinam and fosfomycin, MHF broth or agar for fastidious 
organisms, EDef 9.3.1 (Method for the determination of broth dilution minimum 
inhibitory concentrations of antifungal agents for conidia forming moulds, 
January 2017) for conidia-forming moulds. 

 
3.2.3 For some classes of organisms there is currently no international standard or 

EUCAST reference method, e.g. for Mycobacterium species. In such cases 
MIC distributions, with or without ECOFFs, will be published with the testing 
method clearly stated. 

 
3.2.4 MIC values from repeat tests should be excluded. 
 
3.2.5 Datasets based on isolates from outbreaks should not be submitted. 
 
3.2.6 The MIC values must conform to a two-fold dilution series based on 1 mg/L. 

e.g. 0.002, 0.004, 0.008, 0.016, 0.03, 0.06, 0.125, 0.25, 0.5, 1, 2, 4, 8, 16, 32, 
64, 128, 256 and 512 mg/L (values below 0.125 are displayed in the rounded 
version here). 

 
3.2.7 Isolates shall be identified to the level of species or species complex (e.g. 

Enterobacter cloacae complex). 
 
3.2.8 The collection of organisms may be isolates from human sources, animal 

sources, antimicrobial resistance surveillance studies, studies undertaken 
during the development of new agents, data from food safety projects and data 
from environmental studies. Isolates may include selected wild-type and 
resistant organisms from studies of antimicrobial activity. If isolates are divided 
into those with and without a defined resistance mechanism (e.g. MRSA and 
MSSA, ESBL producing and non-producing Enterobacteriaceae, Enterococcus 
spp. with or without van genes) the characteristics of the organisms in each 
MIC distribution should be clearly defined. 
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4 Standards for setting ECOFFs 

4.1 MIC distributions for setting ECOFFs 
ECOFFs will be set only on aggregated MIC distributions, 
 

4.2 MIC distributions valid for aggregation (Criteria for validity of aggregation) 
4.2.1 There must be a single peak in the putative wild-type MIC distribution. 

Distributions with a mode that spans two MIC values (i.e. identical counts at 
adjacent MIC values) in the putative wild type can be aggregated. 

 
4.2.2 The range of antimicrobial concentrations tested should be sufficient to include 

the likely lowest and the likely highest MIC value for the putative wild-type 
distribution. In order to meet this requirement at least two concentrations on 
either side of the mode of the putative wild-type distribution must be included in 
the concentration range. 

 
4.2.3 There must be MIC values for at least 15 isolates in the putative wild-type 

distribution. 
 
Coding for application when assessing MIC distributions is given in Appendix 1 and 
application of codes to an example dataset is shown in Appendix 2. These codes 
indicate the acceptability and any limitations of the MIC distribution. 
Note: these codes are a tool to assist in setting ECOFFs, but will not appear on the 
EUCAST MIC distribution website. 

 

4.3 MIC distribution datasets for setting ECOFFs 
4.3.1 The aggregated MIC distribution must include at least five valid MIC 

distributions, each of which has been generated in a separate laboratory. This 
is essential to ensure that inter-laboratory variation is factored into the definition 
of the reference MIC distribution and for the setting ECOFFs. 

 
4.3.2 The aggregated MIC distribution must contain at least 100 MIC values in the 

putative wild-type distribution. Although individual distributions must contain at 
least 15 values, the requirement for a total of at least 100 values means that 
some distributions must include more than 15 values if only five or six valid 
distributions are available. 

 
4.3.3 The modes of the individual wild-type distributions in the dataset must be equal 

to or within one two-fold dilution of the most common mode observed in the 
collection of valid distributions prior to aggregation. 

 
4.3.4 If a dominant distribution in the dataset contributes more than 50% of the MIC 

values, it may be necessary to acquire additional distributions prior to setting 
the ECOFF. This will be the case if the mode of putative wild-type distribution 
after aggregation is different when the dominant distribution is excluded. 

 

4.4 Other datasets 
4.4.1 A distribution that is from a single dataset will normally not be displayed. 

However, for very uncommon species, the distribution may be displayed, but an 
ECOFF will not be set. 

 
4.4.2 An aggregated distribution comprising two to four individual distributions will be 

displayed on the website as an aggregated distribution if the modes agree to 
within +/- one dilution, but an ECOFF will not be set. 
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4.5 Other considerations 
4.5.1 Adding a substance that reduces MICs for resistant isolates but has little or no 

intrinsic antimicrobial activity (e.g. beta-lactamase inhibitors added to beta-
lactam agents) does not change the established ECOFF of the original agent. 
On the other hand, synergistic combinations in which both components exhibit 
antimicrobial activity independently, such as sulfamethoxazole added to 
trimethoprim, merit their own ECOFFs. 

 
4.5.2 If the putative wild-type distribution after aggregation appears to be more than 

five dilution steps wide, special attention will be given to possible 
methodological problems among individual distributions in the dataset. In the 
experience of the curators the most common reasons for wider distributions are 
difficulties in reading end-points, systematic methodological variation (such as 
disagreement on the use of CO2 incubation) and inaccuracies in species 
identification. Whether an ECOFF is set will be a consensus decision by the 
curators of the database (see section 7). 

 
4.5.3 If the aggregated MIC distribution is not symmetrically distributed on either side 

of the mode, special attention will be given to the possible presence of low-level 
resistance mechanisms in isolates from one or several of the aggregated 
distributions in the dataset. Whether an ECOFF is set will be a consensus 
decision by the curators. 

 
4.5.4 In some instances, phenotypic data other than the MICs of the agent in 

question or genotypic data (on the presence or absence of known resistance 
genes) will be available to support ECOFF setting. For each agent-species 
aggregated distribution the program allows for a comment which is displayed 
next to the MIC distribution on the website.  

 
The collation and storage of such information is beyond the scope of this 
document but will be addressed in the future. 

 

4.6 Tentative ECOFFs 
4.6.1 In special cases there is a need for setting a “tentative ECOFF” while collecting 

data which fulfil the standardised criteria for setting ECOFFs described above. 
Available data may be scarce because the organism is difficult to work with or a 
rare species or no standardised method is available or because new data will 
be slow in coming. This is true for mycobacteria, several rare or difficult-to-
culture bacterial species and several fungi. 

 
4.6.2 ECOFFs which are tentative will be clearly marked as such. 
 
4.6.3 Tentative ECOFFs will be reviewed when there are new data, or otherwise 

every five years. 
 

 
 

5 Method used to set ECOFFs 

5.1 Two complementary approaches to setting ECOFFs will be used: 
5.1.1 A “visual estimation” approach based on inspection of the individual and 

aggregated distributions in the dataset to estimate an ECOFF. The wild-type 
distribution is visually assessed to be a log-normal distribution that in most 
cases will include 99% of the isolates in the putative wild type. 
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5.1.2 A statistical approach applying the ECOFFinder program, which uses an 
iterative statistical curve-fitting method based on the cumulative log-normal 
distribution (Turnidge J, Kahlmeter G, Kronvall G. Clin Microbiol Infect 2006). 
The ECOFF is based on the MIC value that captures 99% of the modelled wild-
type population. The ECOFFinder program is available free of charge on the 
EUCAST website (www.eucast.org). 

 
5.1.3 Additional statistical methods will be investigated when available to EUCAST. 
 

5.2 When the visual and statistical approaches agree, the ECOFF is considered to be set. 
When there is a discrepancy between the visual and the statistical approaches and the 
discrepancy is no more than one two-fold dilution, the ECOFF will be a consensus 
decision by the curators. If the discrepancy is more than one dilution an ECOFF will 
not be set and more MIC distributions will be sought to add to the dataset. 

 

 
 

6 Conditions for revision of ECOFFs 

6.1 As new MIC distributions are added to the database, each will be examined for 
acceptability as described in section 4.2 before adding it to the aggregated distribution 
in the dataset. 

 

6.2 If aggregated distributions already have a published ECOFF, the ECOFF will be re-
evaluated (as described in section 5) only if visual inspection indicates that the new 
distribution(s) may alter the ECOFF. Should a change in the ECOFF be considered 
necessary, an alert will be posted on the EUCAST website (see section 6.3) and a list 
of revised ECOFFs will be provided on the EUCAST website. 

 

6.3 If aggregated distributions previously had insufficient numbers of acceptable 
distributions in the dataset, the ECOFF will be set, as described in section 5, when 
sufficient numbers become available. 
 

6.4 The definitions of a wild-type MIC distribution and the ECOFF are based on phenotypic 
methods. However, the Subcommittee will examine whether the detection of resistance 
genes in putative wild-type isolates requires adjustment of the ECOFF should the 
mechanism is demonstrated to be detectable by other phenotypic methods. For 
example, the ampicillin MIC distribution for H. influenzae may not properly disclose 
relevant PBP3 mutations, whereas the closely related benzylpenicillin will; or the 
ciprofloxacin MIC distribution for Salmonella spp. may not disclose some 
fluoroquinolone resistance mechanisms but the use of the closely related pefloxacin 
will. 
 

 
 

7 Curators of the MIC distribution database 

7.1 The curators of the MIC distribution database will make decisions on the inclusion or 
exclusion of MIC distributions and on setting ECOFFs. 

 

7.2 The curators of the database are appointed by the EUCAST Steering Committee and 
listed on the EUCAST website: http://www.eucast.org/mic_distributions_and_ecoffs. 

 

 

http://www.eucast.org/
http://www.eucast.org/mic_distributions_and_ecoffs
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8 Submission of MIC distributions 

8.1 MIC distributions for any species-antimicrobial agent combination may be submitted for 
inclusion in the database at any time. The data should meet the standards defined in 
section 4.2. 

 

8.2 Excel spreadsheets for submission of data are available on the EUCAST website at 
http://www.eucast.org/mic_distributions_and_ecoffs/. There are two versions of the 

spreadsheet: 

 MIC distributions organised by agent or species 

 Zone diameter distributions organised by agent or species 

Irrespective of which spreadsheet is used, column “U” (Comments) must be used to 
include information (* indicates required information) on: 

 The method* (e.g. ISO broth microdilution, agar dilution on MH, gradient 
diffusion tests on MH, etc.)  

 The source of the isolates (human clinical, veterinary, food, etc.) 

 The name of the study or testing laboratory 

 The year of the study 

 The range of dilutions tested* (e.g. 0.06-128 mg/L) 

 Semicolons (;) and/or commas (,) inside the Excel cells are problematic in data 
handling. Therefore, the symbol “/” should be used as delimiter between items 
in the comment column, e.g. “ISO broth microdilution / respiratory isolates / 
European surveillance study / 2016 / tested range 0.06-128 mg/L”. 

 When possible, MIC distributions included in the spreadsheet should have 
separate lines for: 

1. MICs determined in different laboratories 
2. MICs determined by different methods 
3. MICs determined in different years of an ongoing surveillance 

programme 
4. MICs for isolates with known resistance mechanisms (e.g. MRSA or 

MSSA; extended-spectrum beta-lactamase (ESBL)-producing or non-
producing Enterobacteriaceae 

5. MICs for isolates of different geographical origin 

The completed Excel file should be sent to one of the curators (see EUCAST website 
at http://www.eucast.org/mic_distributions_and_ecoffs/). 
 

 

http://www.eucast.org/mic_distributions_and_ecoffs/
http://www.eucast.org/fileadmin/src/media/PDFs/EUCAST_files/General_documents/Templates/MIC_distribution_template_agent_Aug2013.xls
http://www.eucast.org/fileadmin/src/media/PDFs/EUCAST_files/General_documents/Templates/MIC_distribution_template_organism_Aug2013.xls
http://www.eucast.org/fileadmin/src/media/PDFs/EUCAST_files/General_documents/Templates/Zone_distribution_template_agent_Aug2013.xls
http://www.eucast.org/fileadmin/src/media/PDFs/EUCAST_files/General_documents/Templates/Zone_distribution_template_organism_Aug2013.xls
http://www.eucast.org/mic_distributions_and_ecoffs/
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Appendix 1: Annotations for designation of raw MIC distributions in datasets 
 

ABBREVIATIONS 

AM 
Aberrant mode. The modal MIC deviates from the most common modal 
MIC by more than one dilution when compared with other distributions. 

DU Duplicated distribution. 

FO Too few wild-type observations (<15) to be confident of quality. 

HP Hidden pending further investigation. 

ID Possible problem with species identification. 

NM A modal MIC cannot be identified. 

R Resistant population only. Not used to set the wild type. 

SP 
The species/species complex is not identified so ECOFFs are not 
determined. 

TR Truncated in the putative wild type at the low end. 

TU Truncated in the putative wild type at the high end. 

 

CELL SHADING 

None Aggregate for ECOFF setting 

Theme mid grey Does not qualify for aggregation. 

Standard yellow Modal wild-type MIC for an accepted distribution. 

Standard orange 
Place of truncation at the lower end of the distribution (unless there is 
information to the contrary). 

Standard red 
Place of truncation at the upper end of the distribution (unless there is 
information to the contrary). 

Standard light blue 
Aberrant mode. The modal MIC deviates from the most common modal 
MIC by more than one dilution when compared with other distributions. 

Standard purple Duplicate distribution to be removed. 

Standard light 
green 

Acceptable distribution but not enough distributions (<5 distributions).  
Aggregate if 2-4 distributions and display without an ECOFF. Consider 
displaying a single distribution if the organism-agent combination is 
uncommon. 

Theme light red To remain hidden until further review. 
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MIC distributions and epidemiological cut-off value (ECOFF) setting 

 

Appendix 2: Application of abbreviation codes and cell shading (see appendix 
2) to MIC distributions in an example dataset. 

Organism 
Number of isolates with indicated MIC (mg/L) 

Code 
≤0.002 0.004 0.008 0.016 0.032 0.064 0.125 0.25 0.5 1 2 4 8 16 32 64 128 256 ≥512 

Citrobacter freundii 0 0 0 0 9 2 1 1 2 0 0 0 0 0 0 0 0 0 0 FO 

Citrobacter freundii 0 0 0 4 11 3 0 1 4 4 2 0 0 0 0 0 0 0 0 
 

Citrobacter freundii 0 0 2 32 5 1 0 1 3 4 1 0 0 2 0 0 0 0 0 
 

Citrobacter freundii 0 0 0 0 0 0 0 1 5 12 2 0 0 3 2 0 0 0 0 R 

Citrobacter freundii 0 0 1 13 64 9 4 1 6 8 7 1 0 8 0 0 0 0 0 
 

Citrobacter freundii 0 0 0 10 40 8 0 3 9 5 7 0 0 2 1 1 0 0 0 
 

Citrobacter freundii 0 0 0 15 26 3 1 4 1 6 1 0 0 0 1 0 0 0 0 
 

Citrobacter koseri 0 0 0 2 26 4 0 0 0 0 0 0 0 2 0 0 0 0 0 
 

Citrobacter koseri 0 0 0 4 89 14 1 0 0 0 0 0 0 0 0 0 0 0 0 
 

Citrobacter koseri 0 0 0 2 67 9 1 1 0 0 0 0 0 0 0 0 0 0 0 
 

Citrobacter spp 0 0 0 1 120 184 12 5 7 14 20 9 3 1 4 7 0 0 0 SP 

Enterobacter aerogenes 0 0 0 0 3 9 4 1 0 0 0 0 0 0 0 0 0 0 0 
 

Enterobacter aerogenes 0 0 0 20 41 17 1 1 0 0 0 0 0 16 0 0 0 0 0 
 

Enterobacter aerogenes 0 0 0 0 42 80 1 2 2 1 1 2 2 10 0 0 0 0 0 
 

Enterobacter aerogenes 0 0 0 0 0 152 9 6 1 1 0 1 0 18 0 0 0 0 0 TR 

Enterobacter aerogenes 0 0 0 0 10 16 3 0 1 1 1 0 0 0 0 0 0 0 0 
 

Enterobacter aerogenes 0 0 0 1 33 53 10 1 0 3 0 1 1 5 0 0 0 0 0 
 

Enterobacter aerogenes 0 0 0 0 1 36 5 0 0 0 0 0 0 0 0 0 0 0 0 
 

Enterobacter aerogenes 0 0 0 3 21 9 18 1 0 0 0 0 0 0 0 0 0 0 0 NM 

Enterobacter aerogenes 0 0 1 24 18 2 0 1 0 0 0 0 0 0 0 0 0 0 0 AM 

Enterobacter cloacae 0 0 0 0 2 22 6 2 3 2 5 5 4 4 0 0 0 0 0 
 

Enterobacter cloacae 0 0 0 0 0 22 48 10 6 6 5 14 7 5 6 14 0 0 0 
 

Enterobacter cloacae 0 0 0 0 37 161 37 15 8 9 17 27 30 17 6 42 0 0 0 
 

Enterobacter cloacae 0 0 0 1 56 243 61 20 7 12 7 28 27 15 7 24 0 0 0 
 

Enterobacter cloacae 0 0 0 0 6 57 30 10 3 5 6 7 5 3 0 3 7 0 0 
 

Enterobacter cloacae 0 0 0 4 127 94 23 17 7 4 14 15 7 49 0 0 0 0 0 
 

Enterobacter sakazakii 0 0 0 0 4 32 8 4 0 8 12 0 0 4 4 2 1 0 0 
 

Escherichia coli 0 0 0 1 16 13 0 0 0 0 0 0 0 0 0 0 0 0 0 TU 

Escherichia coli 0 0 0 0 0 104 118 9 4 1 0 0 1 2 2 7 0 0 0 TR 

Escherichia coli 0 0 0 1 31 177 18 2 0 0 0 0 2 1 8 4 3 0 0 
 

Escherichia coli 0 0 0 38 633 363 49 9 4 7 1 0 4 3 4 98 0 0 0 
 

Escherichia coli 0 0 0 0 0 1616 25 17 7 5 7 5 0 99 0 0 0 0 0 TR 

Escherichia coli 0 0 0 1 63 1129 27 3 2 1 0 1 2 1 2 0 16 0 0 
 

Escherichia coli 0 0 0 0 2 111 68 30 2 0 0 0 1 1 8 9 10 0 0 
 

Escherichia coli 0 0 3 23 120 1270 156 23 8 10 3 5 6 360 0 0 0 0 0 
 

Escherichia coli ESBL +ve 0 0 0 0 0 0 1 3 1 3 2 2 3 8 4 13 14 0 0 R 

Escherichia coli ESBL -ve 0 0 0 4 152 253 40 12 0 0 0 0 0 0 0 0 0 0 0 
 

Escherichia coli 0 0 0 0 120 142 28 2 4 1 0 3 1 2 0 0 1 14 2 HP 

Escherichia coli 0 0 0 1 14 351 115 9 6 1 1 0 0 4 4 3 32 0 0 
 

Escherichia coli 0 0 0 0 39 142 28 2 4 1 0 3 1 2 0 0 1 14 2 DU 

Klebsiella pneumoniae 0 0 0 0 0 71 58 15 4 3 3 0 6 4 3 19 0 0 0 TR 

Klebsiella pneumoniae 0 0 0 1 48 72 19 3 1 0 0 0 1 3 2 9 16 0 0 
 

Klebsiella pneumoniae 0 0 17 751 334 55 15 2 1 2 1 1 3 2 43 0 0 0 0 AM 

Klebsiella pneumoniae 0 0 0 0 1 51 81 11 7 0 2 0 5 2 0 1 22 0 0 
 

Klebsiella pneumoniae 0 0 0 0 2 83 14 48 3 4 3 1 1 2 5 8 15 0 0 
 

Klebsiella pneumoniae 0 0 1 19 114 70 22 7 7 10 5 2 2 98 0 0 0 0 0 
 

Klebsiella pneumoniae 0 0 0 0 16 125 12 0 2 2 0 0 0 1 0 0 0 6 2 
 

Klebsiella pneumoniae 0 0 0 2 56 70 21 7 2 2 4 1 1 0 0 3 7 0 0 
 

Klebsiella pneumoniae 0 0 0 1 67 100 17 4 2 2 1 0 0 0 1 3 15 0 0 
 

Klebsiella spp. 0 0 0 11 402 174 59 17 7 5 4 1 1 5 11 95 0 0 0 SP 
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MIC distributions and epidemiological cut-off value (ECOFF) setting 

 

Appendix 3. Current explanation and description of rules for including MIC 
distributions of the EUCAST website for MIC distributions and ECOFFs. 
Available at www.mic.eucast.org.  
 

MIC- and Inhibition zone diameter distributions of microorganisms 
without and with resistance mechanisms 

MIC distributions 

The website gives MIC distributions for individual organisms and antimicrobial agents in tables 
and histograms. The distributions are based on collated data from an increasing total of more than 30 
000 MIC distributions from worldwide sources. Unless otherwise stated, the data are representative of 
results obtained with a variety of MIC methods. Different methods do not give exactly the same 
results but the results rarely vary by more than one doubling dilution step. In this way the aggregated 
MIC distributions encompass the variation between different investigators and between different 
methods. Criteria for accepting MIC distributions are published on the EUCAST website ( 

Inhibition zone diameter distributions 

The website gives inhibition zone diameter distributions for individual organisms and antimicrobial 
agents in tables and histograms. The distributions are based on collated data from an increasing 
number of sources worldwide. The data are representative of results obtained with the EUCAST disk 
diffusion method (launched in 2009 - see www.eucast.org).   

Clinical breakpoints 

Clinical MIC and zone diameter breakpoints are no longer shown in the graphs. This is to avoid there 
being discrepancies when breakpoint tables are updated. 

The epidemiological cut-off value (ECOFF) 

This distinguishes microorganisms without (wild type) and with phenotypically expressed resistance 
mechanisms (non-wild type) to the agent in question. The epidemiological cut-off value (ECOFF) is 
shown in the tables and in the bottom left-hand corner of each histogram. It is expressed as a value 
(MIC or zone diameter) and the value represents the highest MIC concentration (or smallest zone 
diameter) of the Gaussian MIC and zone diameter distributions of isolates devoid of phenotypically 
expressed resistance mechanisms. When an ECOFF is listed as an MIC (or zone diameter), it means 
that wild type organisms exhibit MICs below or equal to that value (and for zone diameter above or 
equal to the ECOFF value). 

Limitations 

Different studies use different MIC ranges, which will affect both lower and the upper part of the MIC 
ranges. Distributions with truncated MIC distributions are not included. Also the collated distributions 
include studies from a wide variety of sources and time periods and some include high proportions of 
resistant organisms, so the distributions cannot be used to represent rates of resistance to any agent 
and cannot be used to compare resistance rates between agents. 

To cite data from the EUCAST program 

We suggest the format "European Committee on Antimicrobial Susceptibility Testing. Data from the 
EUCAST MIC distribution website, last accessed Day Month Year”. http://www.eucast.org". 
For copyright disclosures, see www.eucast.org (bottom half of first page) 

http://www.mic.eucast.org/
http://www.eucast.org/
http://www.eucast.org/
http://www.eucast.org/
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To contribute MIC- or zone diameter distribution data 

Please send data to gunnar.kahlmeter@eucast.org or to Erika.matuschek@eucast.org. It is much 
appreciated if you download and use one of the Excel files for bacteria or fungi, following the 
instructions in the spreadsheet, available at: http://www.eucast.org/mic_distributions_and_ecoffs/ .. 

Frequently asked questions 

What is the purpose of the aggregated MIC distributions and ECOFFs? 
 
- reference material for committees involved in decisions on clinical breakpoints 
- reference material for epidemiological cut-off values for antimicrobial resistance surveillance, 
often used for surveillance in the veterinary field. 
- to compare resistance in different settings (health care, veterinary care, food and feed production 
etc) where there is no commonality between clinical breakpoints  
-  reference MIC ranges of wild type organisms for a wide spectrum of species and antimicrobials 
- international reference for calibration of antimicrobial susceptibility testing methods. 

What is the source of the data? 

The distributions include data from national and international studies such as the BSAC, NORM, 
SENTRY, MYSTIC and GENARS resistance surveillance programmes, as well as MIC distributions 
from published articles, the pharmaceutical industry, veterinary programmes and individual 
laboratories. 

Which MIC determination and disk diffusion methods are represented? 

The MIC distributions represent MIC values determined with methods described by ISO, EUCAST, 
BSAC (UK), CA-SFM (France), CRG (The Netherlands), DIN (Germany), NWGA (Norway), SRGA 
(Sweden) and CLSI (USA).  
MICs from commercial systems such as Vitek2, Phoenix, Microscan, which are often truncated, are 
not included. MIC data from commercially available broth micro dilution panels and gradient tests are 
included provided QC is performed.  

The zone diameter distributions are based on inhibition zones generated by the EUCAST disk 
diffusion method only but from several laboratories and on media and with disks from several 
manufacturers. 

What is the origin of the organisms included in the data? 

The data are from tests on bacteria and fungi collected from man and animals, of any geographic 
origin and over a wide timeframe. 

What does "Data not released for public use" imply? 

Some of the antimicrobials in the pull-down list are followed by the text "data not released for public 
use". The process of harmonizing clinical breakpoints across Europe and of defining the 
epidemiological cut-off values is co-ordinated with the collection of relevant MIC data. As decisions on 
breakpoints are made for each group of antibiotics the data are released for public use. 

Where can I get more information? 

Contact EUCAST – email addresses and information can be obtained through the EUCAST website 
at http://www.eucast.org. 

  

mailto:gunnar.kahlmeter@eucast.org
mailto:Erika.matuschek@eucast.org
http://www.eucast.org/mic_distributions_and_ecoffs/
http://www.eucast.org/
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Appendix 4. MIC distribution table (top) and MIC graph (bottom) from the 

EUCAST website (www.mic.eucast.org/eucast2). 

 

  


