
The European Committee on Antimicrobial Susceptibility Testing (EUCAST) has  redefined the antimicrobial 
susceptibility testing categories S, I and R. Traditionally these are defined as S = susceptible, I = intermediate and R = 
resistant. However, these definitions do not adequately take into account the pharmacokinetic (Pk) and 
pharmacodynamic (Pd) aspects of antimicrobial usage. Dose optimization of antimicrobials is currently considered of 
paramount importance in successful treatment of infectious diseases, and this is achieved through targeting the 
optimal Pk-Pd parameter associated with each antimicrobial agent. In today's age of increasing antimicrobial 
resistance and a limited armamentarium of antimicrobials at our disposal it has become increasingly important to 
optimize the use of antimicrobials. We have to ensure that we responsibly categorize agents for their intended clinical 
use. It is within this context that EUCAST has redefined the clinical breakpoint definitions so as to harmonize 
susceptibility testing with current clinical practice:

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

 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. 

 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.

This change reflects a logical step towards aligning with current clinical practice and concepts around antimicrobial 
dosing and antimicrobial stewardship. It is well known that we are able to treat so-called “resistant” pathogens 
through supra-normal dosing or taking advantage of pharmacokinetic attributes of a specific drug. The classic 
example is that of urinary tract infections and ß-lactams, where high urinary excretion results in therapeutic 
concentrations that often surpass the resistant breakpoint. EUCAST has acknowledged this and through redefining 
the breakpoint definitions, coupled with extensive evaluation of urinary concentrations, is able to provide site- 
specific and dose-specific breakpoints. This sets the tone for future breakpoint revisions where site-specific 
breakpoints will become increasingly relevant. 

Important points for consideration in interpreting antimicrobial susceptibility test results:

1. Any antimicrobial reported as an “I” (susceptible, increased exposure) is now considered susceptible and 
should not be disregarded. This allows for greater choice of agents and eliminates unnecessary discarding of 
potential therapeutic options, especially important when the options are so limited as is often the case with 
multidrug resistant organisms.

2. Choosing between agents reported as “S” or “I” (susceptible, increased exposure) should take into account 
patient-related factors, Pk-Pd factors and the type of infection being treated. It would be erroneous to simply 
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consider the reported “S” agent as superior to the “I” agent. However, for the most part agents reported as “S” 
may be considered more appropriate to avoid potential adverse effects associated with increased exposure 
(dosing).

3. Dosing is always an important consideration and where “S” is reported, standard dosing regimens will usually 
suffice, whereas when “I” (susceptible, increased exposure) is reported the dose may need to be altered, or  
consideration of the Pk-Pd parameters will be required. Consultation may be necessary and we urge you to 
take the opportunity to discuss these cases with a clinical microbiologist (direct contact numbers are provided 
on all our reports).

4. Reports will reflect the dosing considerations and guidance will be provided as to what constitutes high dose 
vs standard dose. For certain bug-drug combinations ONLY high dose (increased exposure) is indicated.

5. Choice of antimicrobial agent should always take into account the principles of antimicrobial stewardship, 
with dose optimization at the site of infection critical to successful outcome.

This is a progressive step in the provision of clinically relevant and practically useful antimicrobial susceptibility testing 
results. It is imperative and essential that we optimize use of antimicrobial agents. These new EUCAST definitions seek 
to address these absolute requirements.

For cefepime and ceftazidime at an MIC = 2 or 4 µg/ml (intermediate), to 
achieve optimal therapeutic pharmacodynamic targets high dose therapy 
is required. This equates to 2g three times daily or 6g as a continuous 
infusion over 24 hours (adjusted for renal function as required). Important 
to administer a loading dose if administered as a continuous infusion.

*The clinical breakpoints provided for these agents ONLY apply to the 
treatment of uncomplicated urinary tract infections.
EUCAST clinical breakpoints for Enterobacterales to the following agents 
are based on high dose therapy, and should be administered as follows 
(adjusted for renal function where necessary):
1. Aminoglycosides: Gentamicin & tobramycin 7mg/kg once daily; 
Amikacin 30mg/kg once daily
Please discuss with a clinical microbiologist for further advice on dose 
optimization. In paediatric patients we would recommend using the upper 
limit of the specified weight-based dosing range for each drug.
The EUCAST clinical breakpoints of Enterobacterales (specifically E. coli, 
Klebsiella spp [except K. aerogenes], P. mirabilis and
Raoultella spp) for intravenous cefuroxime are based on high dose therapy 
as follows: Cefuroxime IV 1.5g three times per day.
For oral cefuroxime the specified Enterobacterales clinical breakpoints 
apply specifically to E. coli, Klebsiella spp (except K. aerogenes), P. 
mirabilis and Raoultella spp.
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