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The EUCAST Steering Committee (SC) has decided to 
change the definitions of susceptibility testing 
categories but to retain the abbreviations S, I and R. 

This decision was taken in June, 2018, following three general 
consultations (2015, 2017 and 2018). The results of the 
consultations are available on the EUCAST website (see 
Consultations)

New definitions are valid from 2019-01-01 (EUCAST breakpoint 
table v.9.0)



The 2002 – 2018 definitions of S, I and R
”The old definition”.

Since 2002, EUCAST has used the following definitions to categorise the 
microorganisms as treatable or not treatable with the agent in question. 

Breakpoints in breakpoint tables are clinical, i.e. are meant to predict the clinical
outcome in the infected patient.

S = Susceptible
I = Intermediate

R = Resistant
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SIR – the old definitions

Resistant

Intermediate
Uncertain effect.

Buffer zone for technical variation.
For a high dose.

Where concentrated for pharmacokinetic reasons.

Susceptible



The new definitions reflect the need for correct exposure and for 
laboratories to take responsibility for technical difficulties and 

solve them prior to finalising AST reports.

The dosing strategies relevant to EUCAST breakpoints are 
available in the breakpoint table, “Dosing” tab.

These are the new definitions:
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The new definitions of S, I and R



Susceptible, standard dosing regimen ( S )
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S - Susceptible, standard dosing regimen: A microorganism is 
categorised as Susceptible, standard dosing regimen*, when 
there is a high likelihood of therapeutic success using a standard 
dosing regimen of the agent. 

* Exposure is a function of how the mode of administration, dose, dosing interval, infusion time, as well as 
distribution, metabolism and excretion of the antimicrobial agent will influence the infecting organism at the 
site of infection.



Susceptible, increased exposure ( I )
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I – Susceptible, increased exposure: A microorganism is 
categorised as Susceptible, Increased exposure* when there is a 
high likelihood of therapeutic success because exposure to the 
agent is increased by adjusting the dosing regimen or by its 
concentration at the site of infection. 

* Exposure is a function of how the mode of administration, dose, dosing interval, infusion time, as well as 
distribution, metabolism and excretion of the antimicrobial agent will influence the infecting organism at the 
site of infection.



Resistant ( R )
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R - Resistant: A microorganism is categorised as Resistant when 
there is a high likelihood of therapeutic failure even when there 
is increased exposure*.

* Exposure is a function of how the mode of administration, dose, dosing interval, infusion time, as well as 
distribution, metabolism and excretion of the antimicrobial agent will influence the infecting organism at the 
site of infection.
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SIR - new definitions 2019
Susceptible

Normal 
exposure
Normal 

exposure
Increased
exposure
Increased
exposure

Resistant
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EUCAST decision 2018

• To change the definition of S, I and R.
• To retain the abbreviations S, I and R.
• To emphasise the relationship between the exposure of the 

microorganism at the site of infections and the breakpoint
and to task National AST Committees (NAC) with informing
colleagues about the relationship between dosing practices
and breakpoints. 

• To task laboratories with taking the responsibility for and deal 
with ”technical variation and errors”.
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Summary of new terminology

• An organism can still be reported ”Susceptible (S)” and ”Resistant (R)” but can no 
longer be reported using the word ”intermediate” to an agent. It should instead be 
reported using the words ”Susceptible, increased exposure” but still with the 
abbreviation ”I”.

• EUCAST suggests that during 2019 to include a comment in laboratory reports: 
Susceptible, increased exposure (abbreviated “I”) category: high likelihood of therapeutic 
success because exposure to the agent can be increased at the site of infection by 
adjusting the dosing regimen, mode of administration or because the concentration is 
naturally high at the site of infection (see http://www.eucast.org/clinical_breakpoints/). 
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WHAT SHOULD BE DONE IN A ROUTINE MICROBIOLOGY 
LABORATORY FOR AST OF ANAEROBES IN 2019? 

Question (Y.Glupczynski)-Answers (D. Pierard)



I

WHY TO TEST AND REPORT ANTIBIOGRAMS FOR 
ANAEROBES ? 

Lack of appropriate coverage of anaerobes is associated with bad clinical
evolution (at least in some settings)

Failure of empirical therapy -> higher morbidity and higher hospitalisation costs.

Antibiotic resistance of anerobes increases over time (resistance profile not easily
predictible (for some species/groups); scarce timely surveillance studies.

Usefulness of establishing epidemiology of AB susceptibility of anaerobes for 
probabilistic treatment of other patients in the future

Important in case of failure of treatment (documentation of antimicrobial
resistance vs. inappropriate drainage of collections !!)

08-02-17
Titel van de presentatie
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SHOULD ALL ANAEROBES BE TESTED ? 

Is it really needed to perform AST on species/organism
combinations with very predictible susceptibility ?

BUT:

• It demands a good knowledge of susceptibility/resistance
patterns by microbiologist and/or infectiologist. (which is 
most often time not the case for both categories)

• Risk of not recognizing/detecting resistances or risk to
select for resistance. 

• e.g. Systematic treatment of mixed abdominal infections with
carbapenems in the USA without any laboratory testing for
anaerobes

08-02-17
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CLINICAL INFECTIOUS DISEASES® 2018;67(2):221–8
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• Bactericidal vs most Gram-neg. anaerobic strains (Bacteroides spp.: 0-<2 % resistant)

• Inactive versus microaerophilic streptococci, Propionibacterium/Cutibacterium and
Actinomyces spp.

Nearly always active: 

Metronidazole

Carbapenems

β-lactam/ β-lactamase inhibitors

• Some increase of resistance  over time (B. fragilis group, especially species other than B. 
fragilis)

• Overproduction of chromosomal cephalosporinase (CepA) + porin impermeability
• B. fragilis group (other than B. fragilis) > B. fragilis: 10-15% (I+R) Amoxy-clav

15-20% (I+R) Pip/tazo

(validity of Etest questionnable)

Resistant to most Bacteroides spp. beta-lactamases (cephalosporinases). Excellent activity
against all anaerobes, but increasing incidence of Group II B. fragilis (identification by
MALDI) 

• B. fragilis group: 0-7% resistance (but minority of cfiA + strains (group II B. fragilis;)

• cfiA+ -> not necessarily Carba-R (silent gene); Carbapenem-R linked to other resistance
mechs (cephalosporinases + Porin impermeability)

SHOULD ALL ANAEROBES BE TESTED ? 

08-02-17
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Increasing resistance over time (bimodal distribution)

• Bacteroides fragilis (B. fragilis group > B. fragilis): 30-40%
• Prevotella spp.: 30%

CAVE: inducible resistance, incubation at least 48 hours (even if strain well grown!)

Variable activity : 

Clindamycin

Fluoroquinolones

'Third-generation' (i.e. moxifloxacin) show good in-vitro activity; limited 
published data

• B. fragilis group moxifloxacin 29% with CLSI breakpoints

NB: no specific EUCAST breakpoints for Moxifloxacin (=“IE”) document for 
anaerobes (lowering PK/PD breakpoint of down to  MIC of 0.25 mg/L since 
2017)

Tigecycline

• Active against nearly all anaerobes including strains of B. fragilis that are 
resistant to b-lactams, clindamycin and quinolones. MIC values are 
somewhat higher for clostridia

• Note: warning about lack of clinical activity in intra-abdominal infections.

SHOULD ALL ANAEROBES BE TESTED ? 

08-02-17
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Penicillin

08-02-17
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Effective (>95% susceptibility) against Peptostreptococcus spp., most Clostridium spp. and 
nonsporulating anaerobic bacilli

Inactive versus some or most penicillinase-producing anaerobes (>95% Bacteroides spp. and
70-75% Prevotella spp. are beta-lactamase positive; Fusobacterium spp.; 5-10% (low numbers) 
Clostridium spp. 5% (low numbers)

Variable activity but often predictable : 
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WHAT AST METHOD IS RECOMMENDED FOR ANAEROBES?

Method Pro Contra

Agar dilution Validated method Labour intensive Reference 
standard

Broth 
microdilution

Commercial assays 
available, multiple
antibiotics,
inexpensive

Only suitable
for the Bacteroides
fragilis group

Limited number of 
studies

Gradient strips Easy and flexible Expensive Concerns about 
performance and
warnings on 
specific agents

Disc diffusion Inexpensive, easy, 
flexible

No validated 
method, studied 
mainly
fast-growing 
anaerobic species

EUCAST 
development 
project disbanded

08-02-17
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Adapted from E. Nagy et al. / Clinical Microbiology and Infection 
2018
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• good agreement between the inhibition zone diameters and the 
MICs for meropenem, metronidazole, moxifloxacin and tigecyclin

• amoxicillin/clav & pip/tazo: overlap of the zone diameter 
determination

• the 10 mg clindamycin disc clearly separated the resistant and 
the susceptible population

08-02-17
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B. FRAGILIS GROUP / CLINDAMYCIN
CAVE INDUCTIBLE RESISTANCE (ALWAYS 48 H INCUB)
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B. FRAGILIS GROUP / MOXIFLOXACIN
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B. FRAGILIS GROUP / MEROPENEM

08-02-17
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WHICH ANTIBIOTICS SHOULD BE TESTED ? 

UZ Brussel (=NAC):

• Gram positive:

• Penicillin
• Clindamycin
• Metronidazole (not for Cutibacterium)

• Gram negative:

• Penicillin always reported as R
• Amoxi/clav
• Clindamycin
• Metronidazole
• Meropenem

08-02-17
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In specific settings (diabetic foot, osteo-
articular, PJI)
- Moxifloxacin
- Tigecycline
- (Minocycline)



DANK U


