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Monitoring

AMR
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Do we need MIC values in surveillance 
programs for Public Health?

THE ROLE OF THE MIC VALUE: 
Not just a number!
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▪ Microbiological data based in MIC values 

▪ PK/PD analysis using MIC values as PD

▪ Clinical outcome correlation with MIC values

MIC

Clinical categories and ECOFFs
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Setting MIC clinical breakpoints and ECOFFs

MIC and ECOFF Subcommittee discussion 
EUCAST document version 1 Nov. 2017

MIC distribution data

• Methodology. different processes using a variety of methods

• Source. Databases fed by a wide variety of sources

• Breakpoint committees
• Individual researchers, human (mainly) and veterinary medicine
• Surveillance AMR programs programmes in humans and animals
• EUCAST development projects
• Food safety projects (EFSA)
• Environmental studies
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MIC and ECOFF Subcommittee discussion 
EUCAST, document version 1 Nov. 2017

ECOFF: the highest MIC for organisms devoid of
phenotypically detectable acquired resistance
mechanisms.

It defines the upper end of the wild-type MIC distribution for a given
microbial species and antimicrobial agent.

It allows comparing rates of acquired resistance when clinical
breakpoints differ (e.g. between organisations, between humans and
animals), change over time or have not been set
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ECOFF

S R
Clinical breakpoints

S≤0.25   R>0.5
(I=0.5)

https://mic.eucast.org/Eucast2/
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Intrinsic R

Acquired R

EUCAST, ECOFFs and intrinsic resistance

ECOFF
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www.eucast.org

ECOFF

EUCAST, ECOFFs and intrinsic resistance
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http://www.eucast.org
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http://www.eucast.org

MIC distributions and ECOFFs
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http://www.eucast.org

Distribución de CMIs y ECOFFs
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▪ More information can be obtained with MICs than when only
use clinical breakpoints

▪ Breakpoints can be modified by different committees over time
(resistance rates can be reinterpreted when MICs are available)

▪ MICs explain differences between different breakpoints

▪ Clinical breakpoints might be ineffective to detect resistance
mechanisms and MICs are useful for this purpose

▪ MICs can simplify complex resistance mechanisms 

▪ MICs are relevant when using molecular methods for surveillance

Do we need MIC values in surveillance 
programs for Public Health?

THE ROLE OF THE MIC VALUE: Not just a number!
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https://mic.eucast.org/Eucast2/

ECOFF

S R EUCAST 

Low level R mechanism
(qnr, qyrA single mutants)

High level R mechanism
(qyrA, parC double mutants)
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Cephalosporin breakpoints and Enterobacteriaceae

▪ Impact of CLSI & EUCAST breakpoints in ESBL-E. coli blood isolates

MIC (mg/L) MIC (mg/L)S-EUCAST

14.7%

S-CLSI

35.1%

S-EUCAST

S-CLSI

0%

CTX-M-9

CTX-M-1 group

SHV group

Rodriguez-Baño et al. CMI 2012; 18:894-900
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Clinical breakpoints and detection of resistance
▪ Most carbapenemase producing Enterobacteriaceae are considered 

resistant (R) to carbapenems but can be also susceptible (S) or 
intermediate (I) 

Clinical response to carbapenems

Susceptible
(S)

Susceptible, 
increased exposure

(I)

Resistant
(R)

Carbapenemase 
producing

Enterobacteriaceae

(CPE)
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Clinical breakpoints and screening cut-off values for 
carbapenemase-producing Enterobacteriaceae

Guidelines for detection of resistance mechanisms and 

specific resistances of clinical  

and/or epidemiological importance 
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mcr-1-(+) isolates

Clinical breakpoints
S≤ 2 R> 2
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Eurosurveillance; 28 April 2016

mcr-1 gene can be also present in
colistin-susceptible E. coli isolates
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▪ Detection of emerging R mechanisms that slightly modify MICs

Clinical breakpoints and detection of resistance

Chromosomal 
resistance

Plasmid mcr-
resistance

Clinical breakpoints
S≤ 2 R> 2
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Kirkcaldy el al. Antimicrob Agents Chemother 2015; 59: 998-
1003 CLSI M100-S27
www.eucast.org

* NWT: 2 mg/L
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Chisholm et al. AAC.  2010; 54: 3812–6
Demczuk et al. JCM. 2016; 54: 1304-13
Kirkcaldy el al. AAC 2015; 59: 998-1003
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…the MIC… reflects more than gene presence / absence; …
multiple and complex interplays between different systems
including cellular permeability, influx/efflux, target availability
and binding as well as enzymatic expression levels and
activities. 

… the primary AST comparator for WGS-based prediction should
be the ECOFF, wherever possible, in order to assess WGS-
-inferred  ‘antibiograms’ (based on gene positivity) against
phenotypically-defined categories of wild-type or non-wild-type. 
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