EUROPEAN COMMITTEE
E U CA S T ON AMTIMICROBIAL

SUSCEPTIBILITY TESTING
European Socl fL

ciety of Llinical Microbiology and Infectious Diseases

The intermediate category — what
does it mean?

Gunnar Kahlmeter
EUCAST



A change in the EUCAST definitions of
the intermediate category is under discussion.

- a proposal is undergoing public consultation

EUCAST is exploring how to make the definition of INTERMEDIATE
unambiguous.

The proposal is not to remove the INTERMEDIATE category!



Susceptible and Resistant categories
No change suggested!

Definitions unambiguous




Intermediate - current definition

(1) A micro-organism is defined as intermediate by a level of antimicrobial
agent activity associated with uncertain therapeutic effect.

2 Three definitions rolled into .
:'j one but the report does not
3

teg say which applies!

A micro-organism is categorized as intermediate () by applying the appropriate breakpoints in a
defined phenotypic test system

These breakpoints may be altered with legitimate changes in circumstances




Popular definitions of I:

equals R

equals S (if the patient is not ill, otherwise R)
equals “indeterminate” (uncertainty)

don’t know

don’t care

will not use

D consultants only
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The EUCAST process for setting breakpoints

is related to the PK/PD, dosing and mode of administration

EUCAST breakpoints are related to defined doses:

The standard dose corresponds to the S-breakpoint and, when available, a
high dose to the R-breakpoint.

"High-dose" may relate to a larger amount of the agent with the same
frequency as the normal dose, a higher frequency of dosing or prolonged
infusion, but will improve PK/PD by at least one dilution step.

The doses on which breakpoints are based are shown in EUCAST rationale
documents and in the last tab of the EUCAST breakpoint tables.

The listing has been revised and extended in v6.0, 2016.




The EUCAST process for setting breakpoints

is closely related to the dose/dosage/dosing, mode of
administration and PK/PD

Where EUCAST has an INTERMEDIATE
category there is a defined “standard” and
“high” dose.

Dosages, both standard and high dose, are
shown in the EUCAST breakpoint table.




Dosages

EUCAST Clinical Breakpoint Table v. 6.0, valid from 2016-01-01

EUCAST breakpoints are based on the following dosages (see section 8 in Rationale Documents).

Penicillins Standard dose High dose

Benzylpenicillin 600 mg x4 iv 24gx6iv

IAmpicillin 500mg-1gx34iv 1-2gx4-6iv

IAmpicillin-sulbactam

IAmoxicillin 500 mgx3iv 29x6iv
Oral dosage under discussion Oral dosage under discussion

IAmoxicillin-clavulanic acid 500mgx3iv 2gx6iv
Oral dosage under discussion Oral dosage under discussion

Piperacillin 4gx3iv 4gx4iv

Piperacillin-tazobactam 4gx3iv 4gx4div

Ticarcillin 3gx4div 3gx6iv

[Ticarcillin-clavulanic acid Jgxdiv JgxBiv

Phenoxymethylpenicillin

Oxacillin

Cloxacillin

Dicloxacillin

Flucloxacillin

Mecillinam 200 - 400 mg x 3 oral None

Cephalosporins Standard dose High dose

Cefaclor

Cefadroxil 500 mg x 2 oral 1gx2oral

Cefalexin

Cefazolin

Cefepime 2gx2iv 2gx3iv

Cefixime

Cefotaxime 1gx3iv 2gx3iv

Cefoxitin

Cefpodoxime

Ceftaroline 600 mg x 2 iv over 1 hour None

Ceftazidime 1gx3iv 2gx3iv




PK/PD (Non-species related) breakpoints

EUCAST Clinical Breakpoint Table v. 6.0, valid from 2016-01-01

These are used only when there are no species-specifi p or other ions {a dash or a note) in the species-specific tables.
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The proportion of numerical breakpoints WITH an
intermediate category in EUCAST and CLSI.

Enterobact- Pseudo- Staphylo- S. pneu- H. influenzae
eriaceae monas cocci moniae
EUCAST 56 % 41 % 43 % 64 % 39 %
CLSI 77 % 100 % 77 % 88 % 69 %




The EUCAST Intermediate category

Entero- Pseudo- | Staphylo- S.pneu- Haemo-
bacteriaceae | monas COCCi moniae ph|Ius

No of numerical
breakpoints

WITHOUT intermediate 20 10 23 13 20
WITH intermediate 25 7 17 23 13
Uncertain clinical effect! 0 1 0 3 6
Intermediate for high 25 5 17 20 7
dose

| for buffer 0 1" 0 0 0

'The whole Wild Type population placed in intermediate (see next slide)
"Where a buffer is considered a major reason for an I-category (Amikacin vs. Pseudomonas aeruginosa)




| — uncertain therapeutic effect

EUCAST has used this to place whole wild type
distributions in the Intermediate category rather than
dividing the wild type into S, | and R categories.

Typically, the literature on clinical efficacy is ambiguous and PK/PD cuts
into the wild type. There is general agreement that IF the agent is
considered for therapy, the dose needs to be the highest possible and
that any non-wild type isolate should be categorised “R”.




Uncertain therapeutic effect of standard dose (the
whole wild type in intermediate)

Agents where Wild Type categorised as
intermediate

Enterobacteriaceae -

Pseudomonas spp. Aztreonam

Staphylococcus spp. -

Enterococcus spp. Trimethoprim, TrimSulfa

S. pneumoniae Cefaclor, Ciprofloxacin, Ofloxacin
Haemophilus spp. Cefuroxime axetil, Macrolides (4), Telithromycin
Moraxella catarrhalis Cefuroxime axetil

All others -



Uncertain therapeutic effect of standard dose (the
whole wild type in intermediate)

Agents where Wild Type categorised as
intermediate

Enterobacteriaceae -

Pseudomonas spp. Aztreonam

Staphylococcus spp. -

Enterococcus spp. Trimethoprim, TrimSulfa

S. pneumoniae Cefaclor, Ciprefloxacin-Oftoxacin
Haemophilus spp. CefureximeaxetiMacrolides{4)Telithromyein
Moraxella catarrhalis CefuroximeaxetH

All others -



Ciprofloxacin / Streptococcus pneumoniae Erythromycin / Haemophilus influenzae

International MIC Distribution - Reference Database 2016-03-31 International MIC Distribution - Reference Database 2016-03-31
MIC distributions inciude collsted dats from multiple sources, geographical areas and time periods and can never be used to infer rates of resistance MIC distributions include collated data from muttiple sources, geographical areas and time periods and can never be uzed to infer rates of resistance
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Ciprofloxacin 5 uyg vs. MIC
S. pneumoniae, 100 isolates

(1 data source)
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A zone diameter breakpoint of "S250 mm" is an
arbitrary "off scale" zone diameter breakpoint
corresponding to MIC breakpoint situations where
wild-type isolates are categorised as intermediate
(i.e. no fully susceptible isolates exist).
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No of isolates
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Erythromycin 15 ug vs. MIC
H. influenzae, 150 clinical isolates

(1 data source)

A zone diameter breakpoint of "S=50 mm" is an
arbitrary "off scale" zone diameter breakpoint
corresponding to MIC breakpoint situations where
wild-type isolates are categorised as intermediate
(i.e. no fully susceptible isolates exist).
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| - current definition

(2)

It implies that an infection due to the isolate may be appropriately treated
when a high dose can be used (or in body sites where the agent is physically
concentrated®).

This pertains to most of the current EUCAST intermediate
categories!

It fits PK/PD analyses. When the |-category is used, there is an accepted higher dose
(usually at least twice the regular dose).

The typical I-category (which fits this definition) is one dilution wide (84 % of
breakpoints) but for some betalactam agents it may be wider (16 % of breakpoints).

*For some agents, the breakpoints pertain to UTI only and in these cases there is no
intermediate category.




| — standard and high dose

This pertains to almost all of the current EUCAST
intermediate categories!




| — agent concentrated at site of
infection

Agents used only for UTI
Agents used both for systemic infections and UTI.




The EUCAST Intermediate category

Entero- Pseudo- | Staphylo- S.pneu- Haemo-
bacteriaceae | monas cocci moniae ph|Ius

No of numerical
breakpoints

WITHOUT intermediate 20 10 23 13 20
WITH intermediate 25 7 17 23 13

Uncertain clinical effect!

| for buffer

'The whole Wild Type population placed in intermediate (see next slide)
"Where a buffer is considered a major reason for an I-category (Amikacin vs. Pseudomonas aeruginosa)




Agents where breakpoints pertain to “UTI only”.
Enterobacteriaceae
(sometimes with limitations)

*  Amoxicillinclavulanic acid (UTI breakpoint higher than the systemic breakpoints)
e Cefadroxil
 Cefalexin

 Cefixime . . .

.  Cefpodoxime For all these, the Wild Type is categorised as S
«  Ceftibuten and, with one exception®, there is no

*  Cefuroximeaxetil intermediate category!

*  Pivmecillinam
Fosfomycin, oral
* Nitrofurantoin

*  Trimethoprim*
* (Nitroxoline)

*Only one of these (trimethoprim) has an intermediate category — unclear why!.




Agents, concentrated in urine, used for
systemic infections and UTI .
Enterobacteriaceae

Piperacillin-tazobactam

Cefotaxime, Ceftriaxone, Ceftazidime, Cefepime
Carbapenems

Aztreonam

Fluoroquinolones

Aminoglycosides




| — as a “buffer zone”

To prevent uncontrolled, technical factors from causing
major discrepancies in interpretations.

EUCAST avoid splitting wild type distributions of target
organisms.

Zone diameter breakpoints are set to err on the side of
safety.

EUCAST has not included an I-category as a buffer zone.




S/l-breakpoints splitting wild type MIC or zone
diameter distributions

S.aureus vs. azitromycin
E. coli vs.

Azithromycin / Staphylococcus aureus
EUCAST MIC Distribution - Reference Database 2011-04-05

MIC sistributions inchude collated data from muliple sources, seographical areas and time periods and can never be used to infer rates of resistance
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Proposal in summary

- : it il e affoct
Consequence: 10 breakpoints where the wild type is categorised as
intermediate need to be reviewed and checked to fit with the new
definition.

(2) It implies that an infection due to the isolate may be appropriately
treated in body sites where the agent is physically concentrated or when a
high dosage of drug can be used.

Consequence: None

%WMMWH : . el e

Consequence: the issue of technical uncertainty must be addressedin an
alternative way.



Proposed new definitions

Susceptible (S)

*A microorganism is defined as susceptible by a level of antimicrobial activity
associated with a high likelihood of therapeutic success.

Intermediate (I)

*A microorganism is defined as intermediate by a level of antimicrobial
activity associated with a high likelihood of therapeutic success but only
when a higher dosage of the agent than normal can be used or when the
agent is physiologically concentrated at the site of infection.

Resistant (R)

*A microorganism is defined as resistant by a level of antimicrobial activity
associated with a high likelihood of therapeutic failure.



Erythromycin / Streptococcus pneumoniae
International wild type zone diameter distribution - Reference database 2016-04-05
EUCAST disk diffusion method

Diztributions include collated data from multiple sources, geographical areas and time periods and can never be used to infer rates of resistance
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Tetracycline / Staphylococcus aureus
International wild type zone diameter distribution - Reference database 2016-04-05
EUCAST disk diffusion methed

Distributions include collated data from multiple sources, geographical sress and time periods and can never be used to infer rates of resistance Tet racyc“ ne 30 ug vs' MEC
25 S. aureus, 242 isolates
50 (2 data sources)
45 M
20 f | L
40 1 1 M MIC
: i (mg/L)
o @ 35 ! ! . m216
w15 o 1 1
H E 30 1 i m8
o c : ] o4
g # 25 1 1
5 ] 1 1 o2
'Oy w5 20 ; | ot
B o 1 1
Z 15 [ 1 @Z0.5
] 1
[ 1 m0.25
L 1
: 10 | i ®0.125
1
5 : 1
1 1
1 Hrﬁl_"_‘l_h_‘ﬂl_“_‘l_\ﬁl_l__l_l L 1wl —— 0 1| IIII-I- | :D :DBD . I-- . .
10 15 20 25 an 35 40 45 a0 =] w o o © w o ] < © w [=] o e w0 o] [=]
-— - -— - — o o o o (aY} [} [+2] 2] (2] «@ <

Inhibition zone diameter (mm)
Zone diameter {(mm)

Disk content: 30

Epicemiological cut-off ECOFF): 22 mm (MIC = 1 mgiLy Breakpoints ECOFF
Wildtype 0T organisms: 2 22 mm (MIC =1 mogil) 3520 obhservations {9 data sources)
MIC S=1, R>2 mg/L 1 mg/L

Zone diameter S222, R<19 mm




Fusidic acid / Staphyloceccus aureus

International wild type zone diameter distribution - Reference database 2016-04-05 Fusidic acid 10 pg vs. MIC
EUCAST disk diffusion method S. aureus, 350 isolates (383 correlates)

Distributions include collated data from muttiple sources, geographical areas and time periods and can never be used to infer rates of resistance
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Amikacin / Staphylococcus aureus
International wild type 2one diameter distribution - Reference database 2016-04-05

EUCAST disk diffusion method Amikacin 30 ug vs. MIC
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Ciprofloxacin / Pseudomonas aeruginosa
International wild type zone diameter distribution - Reference database 2016-04-05
EUCAST disk diffusion method

Distributions include collated data from multiple sources, geographical areas and time periods and can never be used to infer rates of resistance ClprOfloxaCI n 5 pg vs' M [c
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Tobramycin / Pseudomonas aeruginosa
International wild type zone diameter distribution - Reference database 2016-04-05
EUCAST disk diffusion method

Distributions include collated data from muttiple sources, geographical areas and time periods and can never be used to infer rates of resistance TObl'amYCI n 1 0 Pg vs M [c
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Piperacillin-tazobactam / Pseudomonas aeruginesa
International wild type zone diameter distribution - Reference database 2016-04-05

EUCAST disk diffusion method Piperacillin-tazobactam 30-6 ug vs. MIC
Distributions include collated data from muttiple sources, geographical areas and time periods and can never be used to infer rates of resistance Pseudomonas aerug'-nosa 249 isolates (356 correlates)
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Cefoxitin / Staphyloceccus aureus
International wild type 2onhe diameter distribution - Reference database 2016-04-05
EUCAST disk diffusion method

Distributions include collated data from muttiple sources, geographical areas and time periods and can never be uzed to infer rates of resistance
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Cefoxitin / Staphylococcus aureus

International wild type zone diameter distribution - Reference database 2016-04-05

EUCAST disk diffusion method

Distributions include collated data from multiple sources geographical areas and time periods and can never be used to infer rates of resistance
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An intermediate category will not solve this problem!

Ceftaroline / Staphylococcus aureus
International wild type zone diameter distribution - Reference database 2016-04-05
EUCAST disk diffusion method

Distributions include collated data from multiple sources, geographical areas and time periods and can never be used to infer rates of resistance
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Cefotaxime 5 yg vs. MIC

Cefotaxime / Escherichia coli

International wild type zone diameter distribution - Reference database 2016-04-05 E. CO", 129 clinical isolates
EUCAST disk diffusion method 35
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Meropenem / Escherichia coli

International wild type zone diameter distribution - Reference databhase 20160405

EUCAST disk diffusion method

Distributions include collated data from multiple sources, geographical areas and time periods and can never be used ta infer rates of resistance
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Tetracycline / Campylobacter jejuni
International wild type 2ene diameter distribution - Reference database 2016-04-05

EUCAST disk diffusion method Tetracycline 30 Pg vs Mlc
Distributions include collated data from multipls sources, geographical areas and time periods and can never be used to infer rates of resistance . = - . - )
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Pefloxacin / Salmonella spp

International wild type zone diameter distribution - Reference database 2016-04-05

EUCAST disk diffusion method

Distributions include collated data from multiple sources, geographical areas and time periods and can never be used to infer rates of resistance

246

20

% microorganisms

|

SRS T T TN T T N T R S T N

e .mﬂﬂ
10 18

20

Digk content: &
Epidemialogical cut-off (ECOFF): 24 mm iMIC -)
Wildtype §NT) organisms: = 24 mm (MIC -)

26

30 35 40 45 0
Zone diameter (mm)

1257 ohservations {15 data sources)



Trying to solve two different problems with one susceptibility category.

A. There is a need to inform clinicians about the fact that some intrinsically less susceptible organisms and some low
level non-susceptible organisms can be overcome by an increase in dose (or concentration at infection site). This will
only be for agents where the dose may be increased without ill effects.

B. When inherent natural variation is translated into dichotomous information (two or three categories), even the
smallest variation will at times cause major shifts.

This is irrespective of test system (MIC, disk diffusion or any other test). When the measured result is close to one of
the breakpoints (S/1 or I/R or S/R - when no intermediate category) small variations may lead to major flips between
categories. When it flips between R/S and S/R a very major (VME) or major error (ME) has occurred according to
current terminology. The wider the INTERMEDIATE category, the less chance of VME/MEs.

This is the argument for retaining intermediate as a buffer zone between S and R.
However, as much as half of EUCAST’s breakpoints (and many of CLSI’s breakpoints) lack an intermediate category.

EUCAST can not see how these two can be united in one common susceptibility category since there is nothing to
inform the recipient of the report as to which meaning is relevant in individual cases. And at times both meanings may
be relevant simultaneously.

Moreover, one is to warn the clinician that he may need to increase the dose, the other is to warn the laboratory that
they may have to check there result (or warn the clinician that it may be erroneous).



Alternative ways forward

No change — leave it as is and let people cope as best they can.

Remove the “increase the dose” and “concentration” from the definition and change the
definition of intermediate to “The intermediate category represents an area of uncertainty
caused by the inherent technical variation in the tests used by clinical laboratories. The
organism may be susceptible or resistant and the test will not guide therapy.

Change the definition as proposed by EUCAST — remove the “buffer zone” from the
definition.

Change the definition as proposed by EUCAST — remove the “buffer zone” from the definition
but also introduce an Area of Technical Uncertainty in the laboratory for relevant

species/agent combinations as a warning and for action in the lab.




Alternativ

Ingen andring

Infér en systematisk I-grupp i alla brytpunkter. Andra definitionen till “The
intermediate category represents an area of uncertainty caused by the inherent
technical variation in the tests used by clinical laboratories. The organism may be
susceptible or resistant and the test will not guide therapy”.

Andra definition som EUCAST foreslagit — avldgsna buffertzonen fran definitionen.

Andra definition som EUCAST foreslagit — avldgsna buffertzonen fran definitionen
och infor en laboratorieteknisk Area of Technical Uncertainty, men endast dar det
ar relevant, som en varning pa laboratoriet som kraver en atgard.




Area of Technical Uncertainty

Is it possible to introduce a technical buffer zone as a warning in the laboratory, not to the clinician?

How wide (in MIC and in mm) should the UNCERTAIN RESULT be?
—  for MIC breakpoints 1 dilution step.

—  for zone diameter breakpoints 3 mm (corresponds to 1 dilution, and also to the +/-variation in the disk diffusion test; see the EUCAST
QC Tables).

— Not all agent/species combinations are in need of an ATU.

What to do with an UNCERTAIN RESULT?

1.Report the result but as “uncertain”
- add a comment; report the result in brackets or parenthesis

2.Repeat uncertain results
- repeat the test — the same test or use another test. What to do with discrepant result (revert to plan 1)
- an MIC-test will “automatically give an unambiguous result!”, “the right result?”

3.“Play it safe” — if not solved by other means, a result in the ATU is downsized to one category lower (S to |, | to R).
4.Do not report antimicrobials with results in the UNCERTAIN AREA - leave blank in report



Area of Technical Uncertainty

How wide (in MIC and in mm) should the UNCERTAIN
RESULT be?

— for MIC breakpoints 1 dilution step.

— for zone diameter breakpoints 3 mm (corresponds to
1 dilution, and also to the +/-variation in the disk
diffusion test; see the EUCAST QC Tables).

— Not all agent/species combinations are in need of an
ATU.



Area of Technical Uncertainty

Hur bred ska ATU vara (MIC / Zon)?
— MIC 1 spadningssteg.
— zon diameter 3 mm (motsvarar 1 spadningssteg och +/-
variationen i lappdiffusion).
Inte alla brytpunkter maste ha en ATU.

| flertalet fall kan detta l6sas genom att medvetet flytta zon-
brytpunkten 1 —3 mm “uppat”.



Area of Technical Uncertainty — Actions?

Report the result but as “uncertain”
- add a comment; report the result in brackets or parenthesis
- requires changes in thousands of LIS systems

Repeat uncertain results

- repeat the test — the same test or use another test. What to do with
discrepant result (revert to plan 1)

- an MIC-test will “automatically give an unambiguous result!”, “the right
result?”

“Play it safe” — if not solved by other means, a result in the ATU is
downsized to one category lower (Sto |, | to R).

Do not report antimicrobials with results in the UNCERTAIN AREA - leave
blank in report



Area of Technical Uncertainty — Actions?

Rapportera resultatet men ange osakerhet
- add a comment; report the result in brackets or parenthesis
- requires changes in thousands of LIS systems

Upprepa testen
- samma test eller en ny test !
- an MIC-test “ger alltid ratt resultat”!?

“Play it safe” — om man inte 16st problemet pa annat satt, nedgradera
resultat i ATU - S till | och | till R.

Rapportera inte ATU-resultat — lamna blankt i resistensbestamningen.




Piperacillin-tazobactam / Pseudomonas aeruginesa
International wild type zone diameter distribution - Reference database 2016-04-05

EUCAST disk diffusion method Piperacillin-tazobactam 30-6 ug vs. MIC
Distributions include collated data from muttiple sources, geographical areas and time periods and can never be used to infer rates of resistance Pseudomonas aerug'-nosa 249 isolates (356 correlates)
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Piperacillin-tazebactam / Pseudomonas aeruginesa
International wild type zone diameter distribution - Reference database 2016-04-05
EUCAST disk diffusion metheod

Distributions include collated data from muttiple sources, geographical areas and time periods and can never be used to infer rates of resistance
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Tack



Around each concentration or zone diameter,
there is variation -

* but the consequences may be small or large depending on agent,
species, resistance rate and clonal outbreaks.

e to minimize consequences (to prevent a jump from a true Rto an S;
or from a true S to and R), an INTERMEDIATE category may be

used.

 The wider the INTERMEDIATE category, the fewer very major and
major errors — an infinite intermediate category will prevent all

VME and ME.



The variation - MIC

In an MIC-test based on two-fold dilutions of the agent, the
variation is often 1 dilution step around the “mean” (not the true)
value.

the more systems involved

— Broth micro dilution

— Agar dilution

— Gradient tests

— Automated MIC-determination machines etc
the more people involved,

the more labs involved etc



Disk diffusion

* |n a disk diffusion test, the variation in zone diameters in a
standard laboratory is well known.

e Daily internal QC with registration of zone diameters not only
checks that today’s results are within spec but also yields
overall MEAN and SD

e Atypical result over time:



Ciprofloxacin / Escherichia coli
International wild type zone diameter distribution - Reference database 2016-03-26
EUCAST disk diffusion method

Distributions include collated data from multiple sources, geographical areas and time periods and can never be uzed to infer rstes of resistance
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Ciprofloxacin / Escherichia coli
International wild type zone diameter distribution - Reference database 2016-03-26
EUCAST disk diffusion method

Distributions include collated data from multiple sources, geographical areas and time periods and can never be uzed to infer rstes of resistance
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The following breakpoints with intermediate category have only one dose

speces g oo

Enterobacteriaceae Ertapenem Intermediate category (0.5/1), only one dose

Enterobacteriaceae Genta-, Tobra- and  Intermediate category (2/4), only one dose
Netilmicin. It could be argued that these represent agents

which concentrate significantly in urine.

Enterobacteriaceae + Intermediate category, only one dose.

Pseudomonas + It could be argued that these represent agents

Acinetobacter + Amikacin which concentrate significantly in urine.

Staphylococci

Enterobacteriaceae Tigecycline Intermediate category (1/2), only one dose

Staphylococci Clindamycin

Enterococci Tigecycline Intermediate category (0.25/0.5),only one dose

Streptococci Macrolides



Breakpoint table comment: High dose

Pseudomonas/Piperacillin 16 WT susceptible, breakpoint higher than PK/PD
Pseudomonas/Cefepime 8 WT susceptible, breakpoint higher than PK/PD
Pseudomonas/Ceftazidime 8 WT susceptible, breakpoint higher than PK/PD
Pseudomonas/Aztreonam 1/16 No S, all WT Intermediate

Pseudomonas/Doripemen 1 WT susceptible, breakpoint higher than PK/PD
Pseudomonas/Imipenem 4 WT susceptible, breakpoint higher than PK/PD

Staphylococcus/ciprofloxacin 1 WT susceptible, breakpoint higher than PK/PD



Ciprofloxacin / Escherichia coli

International MIC Distribution - Reference Database 2016-03-26

WIC distributions include collated dats from multiple sources, geographical areas and time periods and can never be uzed to infer rates of resistance
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No of isolates

Ciprofloxacin 5 pg vs. MIC
E. coli, 369 clinical isolates
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EUCAST breakpoints are set to avoid cutting into wild
type distributions of target microorganisms

Wild type distribution where breakpoints used to divide:

 Haemophilus influenzae vs. erythromycin
» Streptococcus pneumoniae vs ciprofloxacin
 Pseudomonas vs. aztreonam



The EUCAST AST system

Microorganisms are categorized as S, | or R by applying
breakpoints in a defined phenotypic test system.

Disk diffusion correlates (inhibition zone breakpoints) are
determined on large collections of organisms (wild type +
clinical isolates with defined and varied resistance
mechanisms).




The EUCAST AST system

Clinical breakpoints are presented as

S <x mg/L; | >x, <y mg/L; R >y mg/L
(CLSI R>z mg/L)




The EUCAST AST system

Clinical breakpoints are subject to review and
revision when circumstances change.

The change may be in

Indications — clinical
Indications — target species
Resistance mechanisms
Dosing

Routes of administration




EUCAST Intermediate category

Entero- Pseudo- | Staphylo- S.pneu- Haemo-
bacteriaceae | monas cocci moniae ph|Ius
No of numerical
breakpoints

WITHOUT Intermediate 20 10 23 13 20
WITH Intermediate 25! 7!l 17 23! 13!

5 of these (all betalactam agents) were more than 1 dilution wide.
1 of these (betalactam) were more than 1 dilution wide.
2 of these (mupirocin, rifampicin) were more than 1 dilution wide.



CLSI Intermediate category

Entero- Pseudo- | Staphylo- S.pneu- Haemo-
bacteriaceae | monas COCCi moniae ph|Ius

No of numerical
breakpoints

WITHOUT Intermediate 17 0 10 5 14
WITH Intermediate 58! 22! 33! 36!V 31V

5 of these (all betalactam agents) were more than 1 dilution wide.

3 of these (betalactam) were more than 1 dilution wide.

2 of these (vancomycin, erythromycin) were more than 1 dilution wide.

V3 of these (benzylpenicillin, imipenem and trimsulfa) were more than 1 dilution wide
V1 of these (trimsulfa) was more than 1 dilution step wide.



