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Benzylpenicillin / Streptococcus pyegenes
EUCAST MIC Distribution - Reference Database

MIC distributions include collated data from muttiple sources, geoaraphical areas and time periods and can never be used to infer rates of resistance

Organism with MIC above ECOFF:
S0 - erroneous identification

- erroneous MIC-value

- resistance mechanism
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Benzylpenicillin / Streptococcus pneumoniae
EUCAST MIC Distribution - Reference Database

MIC distributions include collsted data from muttiple sources, geographical areas and time periods and can never be used to infer rates of resistance
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Breakpoints

* The ECOFF

The ECOFF distinguishes between organisms without and with
phenotypically expressed resistance mechanisms for a species and a drug
in a defined test system.

Within a species, it is the highest MIC of organisms lacking phenotypically
expressed resistance.

Organisms without resistance mechanisms are not by default treatable and
organisms with resistance mechanisms are not by default resistant.

In a species deemed susceptible (S) to the agent, it is the lowest possible S-
breakpoint.

« The Clinical breakpoint

MIC-concentrations decided by man to distinguish treatable from non-
treatable organisms.

The clinical breakpoint may render the Wild Type Susceptible (S),
Intermediate (1) or Resistant (R) but must not divide wild type
organisms.
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Establishing ECOFFs

e ECOFFs should only be determined on

— MICs determined with methods calibrated to the
internationally agreed standard method for broth micro

dilution (I1SO)

— large quantities of MICs (n>100, ideally >1000)

— MICs from many places (minimum 3 distributions)

— MICs performed by many investigators (minimum 3,

ideally 10 or more)

S.pneumoniae vs ciprofloxacin
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Ciprofloxacin 0| 0l 0| 0| 6| 4 4 13| 245] 854| 379 9 6/ 1f 1] 1 0| 0] 0
Ciprofloxacin 0| O] 0 0| 3| 0 2| 22| 225 917| 401] 16| 3| 2| 4 1] 0 0 0
Ciprofloxacin [y Of O] 0| O 1] 3| 9| 426 933] 138 11 5 2| 1f O 2| [y 0|
Ciprofloxacin 0] 0l 0] 0| 2| 0| 3| 13| 402| 1193] 222| 19/ 10| O] 6[ O 0| 0] 0
Ciprofloxacin 0| O] 0 0| 0| 0 0| 2| 75 366) 182 30| 4| O 0 2| 0 O] 0
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Ciprofloxacin 0| [ 0 0| 6] 7| 25| 130| 2195| 10500( 4618| 144| 67| 0 0 0| 0 [ 0
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Ciprofloxacin [y O} O] [ O 0| 0] 2| 302 1777 786[ 102 1| 6/ O] O 0| 0] 0)
Ciprofloxacin 0| O] 0 0| 0| 0 2| 103| 335 58] 11 0 1 0 0 0| 0 O] 0
Ciprofloxacin [y Of O] 0| O [ 1] 7| 100] 265 26 5| o 1f O] 0 0| [y 0
Ciprofloxacin [y O} O] [ O 1 1 4 35] 130 51 3l 0 Oof O o0 0| 0] 0)
Ciprofloxacin 0| 0l 0| 0| O] 0| 8| 37| 60 16| 1 Ol o of o] o0 0| 0] 0
|Ciprofloxacin [y Of O] 0| O 3| 20| 228| 280 49 11] 1 1] O of O 0| [y 0|
|Ciprofloxacin [y O} O] 0| Of [ 0] 15| 122 99 28 3l 11 of O] 0 0| 0] 0
Ciprofloxacin 0| 0l 0| 0| O] 0| 1 10| 120 331 78 2| 21 of o o0 0| O] 0
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Tentative rules for aggregating MIC distributions and determine ECOFF

MIC Distributions Action (none, aggregate or aggregate
distributions* | which disagree** |and determine ECOFF)
0

None***

0 None

0 Aggregate 3

1 None

0 Aggregate 4 and determine ECOFF

1 Aggregate 3

>1 None

0 Aggregate 5 and determine ECOFF
Aggregate 4

>1 None

o

Aggregate 6 and determine ECOFF

1 Aggregated 5 and determine ECOFF
>1 Aggregate 4

0 Aggregate 7 and determine ECOFF
1 Aggregate 6 and determine ECOFF
2 Aggregate 5 and determine ECOFF
>2 None

[uny

Ciprefloxacin / Streptococcus pheumoniae
EUCAST MIC Distribution - Reference Database 2011-02-04

MIC 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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The use of ECOFFs

As a tool in the determination of clinical breakpoints
— To avoid dividing wild type MIC distributions of important target organisms

— As a surrogate clinical breakpoint when Pk/Pd data is incomplete and clinical
data pertain only to wild type organisms

For sensitive detection of (screening for) resistance
— oxacillin to detect all penicillin-R in S. pneumoniae
cefoxitin to detect methicillin resistance in S. aureus
benzylpenicillin to detect all betalactam resistance in H.influenzae
pefloxacin to detect quinolone resistance in Salmonella spp
meropenem to screen for KPC in Enterobacteriaceae

For surveillance of antimicrobial resistance when clinical breakpoints...
— are not sensitive enough
have not been determined
change over time
differ between systems (CLSI, FDA, EUCAST etc)
differ between humans, cows, pigs, birds, fish and camels.

to exclude resistance
— food safety —in the development of functional foods

Factors influencing the median and width
of WT distributions

Vanzomycin / Staphy'=~occus auraus
EUCAST MIC -Refe 1ce 2011-04-21
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The median of the MIC (or zone diameter) distribution:

¢ The inherent susceptibility of the species to the drug

The median of the MIC (or zone diameter) distribution:

The inherent susceptibility of the species to the drug
Anything systematically influencing the activity of the drug:

Medium — variation in MICs depending on medium

Inoculum —increasing MICs with higher inocula
Incubation —increasing MICs with longer incubation
Atmosphere — affects the activity of some drugs

pH — some drugs are more active at high pH, others at low




The median of the MIC (or zone diameter) distribution:

e The inherent susceptibility of the species to the drug

e Anything systematically influencing the activity of the drug
— Medium, inoculum, pH, cations, incubation atmosphere and time,

The of the MIC (or zone diameter) distribution:

Inherent variation in susceptibility to the drug
Biological variation in other traits that influence the MIC

— any biological characteristic such as generation time, nutrient dependency,
atmosphere dependency etc

Exogenous variation randomly influencing the activity of the drug

— pH, cations, incubation atmosphere and time, etc
Variation in reading (between days, between readers, between systems)
The stability of the molecule

S.aureus - clinical isolates vs S.aureus ATCC 29213
125 clinical isolates vs. 125 determinations of one type strain

36 y y y y y y
33 Linezplid
30 Il S.aureus - clinical isolates
27 S.aureus ATCC 29213 l
24
How much of the variation in the wild type is due
21 . . -
I to general variation and how much pertains to variation
.g 18 in sensitivity to the dug?
2 15
12
9
6
3
0 A A A A [ |
0 5 10 15 20 25 30 35

Zone diameter (mm)

40
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MIC distributions in zone diameter histograms

Linezolid
No. of observations

40
S.aureus E.faecalis S.pneumoniae
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C.difficile vs. Moxifloxacin
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E. coli wild type; generation times (min) (n=100)

— Expected Norma
35 ' ' '

Sundquist, M, Kahlmeter, G. Factors influencing mecillinam susceptibility. Submitted for publication.
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Distribution of MICs and inhibition zone diameters

Defined by agent, species and test systems are freely available on the internet
(www.eucast.org)

Catotaxime | Kisbsialla preumonias

Catotaxime | Kisbsialla preumonias

EUCAST MIC Distribution - Refarence Database 20110200 EUCAST sone aameter distribution - Reference database
WUCAST disk diffusien mathed
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EUROPEAN COMMITTEE
E U CA S T ON ANTIMICROBIAL
SUSCEPTIBILITY TESTING

European Society of Clinical Microbiology and Infectious Diseases

Organization

Clinical breakpoints

Expert rules

[ [ssarchiom |
& | MIC - distribution:

?MIC - distributions and OC

Zone diameter distributions

MIC distributions

EUCAST disk diffusion test

FTink 1o tie website with T distribuiions

Frequently Asked Questions (FAQ} The website gives MIC distributions (and since 2010 inhibition zone diameter
distributions generated with the new EUCAST disk diffusion method) for a wide range

Meetings of organisms and antimicrobial agents in tables. The distributions are based on

- . collated data from a total of close to 20000 MIC distributions from warldwide
EUCAST Presentations
sources. The distributions include MICs from national and international studies such
Documents as resistance surveillance programs (Alexander, BSACZ, ECO-SENS, MYSTIC,
NORM and SENTRY, as well as MIC distributions from published articles, the
Information for industry pharmaceutical industry, veterinary programmes and individual laboratories

Histagrams display wild type organisms, together with EUCAST clinical breakpoints
and epidemiological cut-off values (ECOFFs). The distributions should never be
referred to in any epiderniclogical context since data fram mary time periods and
many countries have been aggregated

Links

7] Website changes
MIC QC values

+ MIC QC values

*E4 Recommend page

I S =Ty

MIC distributions and ECOFFs on EUCAST website

25 000 MIC distributions

Up to 100 000 MIC-values per distribution

Data from many investigators (1 — 100 per distrib.)
Data from many time periods (1950 - )

Data from many geographical areas and projects
(USA, Europe, Australia, Far East, South America, Sentry, Mystic, etc)

Data of multiple origin

(Human clinical data, Surveillance programs, Veterinarian data, Wild life,
Food safety programs)

Database secure on three servers in different parts of Dusseldorf
under the official responsibility of EUCAST and ESCMID.
Ownership:

— Software and administration: ESCMID/EUCAST

— Database: individual ownership of original data
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E. coli vs. mecillinam
931 isolates from the ECOSENS Il Study

| 256
120 1  E. coli from women with UTI: 180-200 from m 128
each of Greece, Portugal, Austria, UK and
100 1 Sweden. w64
All isolates were tested against 14 antibiotics. @32
§ 80 - m16
©
° o8
.g 60 -
b m4
o 2
2 404 a8
m1
20 - m0,5
0 _ =EE m0,25
© © o N < © [ce] o N < © @ o N < © o] o = 0‘125
Inhibition zone diameter (mm) ’
m 0,032

O Oof Isolates

E. coli vs. mecillinam
560 isolates with MICs below ECOFF for all other tested agents

120 -
100 - o2
5]
80 1 !
80,5
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m0,125
40
B 0,064
20 A B(,032
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Wild type MIC-distributions and ECOFFs for antifungal drugs
as one of several tools for determining breakpoints

Principle authors:
J-L. Tudela, P. Donnelly, M. Arendrup, M. Cuenza-Estrella, C. Lass-Florl.

Vericonazele / Candida albicans EUCAST
EUCAST MIC Distribution - Reference Databass

W s okt SRR Trm e S, areraptveel arems ol bme pereds e o et B s 1 e rates of et

% micronrganisms

Wild-type MIC distributions and epidemiological cut-off values for
antibiotics used for the treatment of Mycobacterium tuberculosis

Principle authors: K Angeby, P Jurén, T Schon.

and with E Sturegard, E Chryssanthou, CG Giske, ] Werngren, M Nordvall, A Johansson, G
Kahlmeter, S Hoffner.

Iseniazid / Mycobacterium tuberculosis
EUCAST MIC Distribution - Referance Database

WA St bt oadid dafn friem mupie s e, g apticl are A B feicebs el Can famer 1 e 0 0 ratee o] smsisne

[

Me. micrearganisms

“ MIC (mglL}
MIC a0 obse
Epicemiological cutoff - Clinical breakpoints: § < - mpil, R
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Use of ECOFF’s in Resistance surveillance in
animals (EU)

* As adirect of spin-off of collaboration of EU NRLs on
antimicrobial resistance in animals and EUCAST,

EFSA guidelines were prepared for standardized resistance
surveillance

Report of the . 3
Task Force on Zoonoses Data Collection Ll Lo oL
including guidance f

including a pl'nposal_hr_r a hz_irmnn.lzed manitoring reporting of sal
scheme of antimicrobial resistance in Escherichia coli and Enteracoccas spp. from food animals '
Salmonella in fowl (Gallus gallus), turkeys, and pigs
and

Campylobacter jejuni and C. coli in broilers' R e s 2O

Adopred by

the Task Force on 11-12 March 2008
(Question N* EFSA-Q-2006-046)

Salmonella, Campylobacter E. coli, enterococci

EFSA Guidelines

Harmonized sampling strategies

Broth microdilution according to
ISO-20776-1:2006 as standard
method

List of required antibiotics to
include in the tests and ECOFF’s
as interpretive criteria for
sensitive and harmonized
interpretation of surveillance
results in the EU

— see table A
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Officially utilizing ECOFFs

EFSA — antimicrobial resistance surveillance in the veterinary field

European Food Safety Project — screening for functional food
microorganism candidates to exclude transferable resistance.
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Wild-Type MIC Distributions and Epidemiological
Cutoff Values for the Echinocandins and Candida spp.v

M. A. Pfaller,!” L. Boyken,! R. J. Hollis,! J. Kroeger,! S. A, Messer,! S.
Tendolkar,! R. N. Jones,®* 1, Turnidge,’ and D. J. Diekema'-?

Departments of Pathology, Medicine, University of Towa Carver College of
Medicine, Iowa City, Iowa,? JMI Laboratories, Morth Liberty, Iowa,® Tufts
University Schoal of Medicine, Boston, Massachusetts,® Division of Laboratory
Medicine, Women's and Children's Hospital, North &delaide, South Australia,
Lustralis®

Received 17 August 2009/ Returned for modification 7 October 2009/ sccepted
13 October 2009

We tested a global collection of Candida sp. strains against anidulafungin,
caspofungin, and micafungin, using CLSI M27-43 broth microdilution (BMD)
methods, in order to define wild-tvpe (WT) populations and epidemiological
cutoff values (ECYs). From 2003 to 2007, 8,271 isolates of Candida spp.
(4,283 C aftbicans, 1,236 C glabrata, 1,238 C parapsilosis, 996 C tropicalis,
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ECOFFs in lieu of
Clinical Breakpoints

Gunnar Kahlmeter

www.eucast.org

Can ECOFFs be used
in lieu of clincal breakpoints?

*Never by default

*Yes, after consideration

15
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The ECOFF

— The ECOFF distinguishes between organisms without
and with phenotypically expressed resistance
mechanisms.

— Organisms without resistance mechanisms are not by
default treatable and organisms with resistance
mechanisms are not by default resistant.

— The wild type may be deemed “susceptible”,
"intermediate” or "resistant” by the clinical
breakpoint.

—Thus, the ECOFF can never automatically
replace a clinical breakpoint.

When should the ECOFF be considered in
lieu of a formal clinical breakpoint

* When clinical data support the use of the agent for
an approved indication and wild type organisms of
one or several species.

* When there is a lack of convincing Pk/Pd data

* When there is a lack of data to support the use of
the agent for infections with organisms with
resistance mechanisms (MICs above the ECOFF).

16



The first step in setting breakpoints
has always been:

* To determine if the agent is appropriate for
the intended clinical indication and the target
organisms?

* If "YES”, then organisms belonging to the wild
type distribution(s) of the target species must
be designated ”S”

* ...in which case the lowest possible clinical
breakpoint = ECOFF.

Benzylpenicillin / Strep IS pheumeniae
EUCAST MIC Distribution - Reference Database

MIC distributions include collsted data from multiple sources, geouraphical areas and time periods and can never be used to infer rates of resistance

First decision: Is the agent clinically
oy active against wild type organisms of the
species? YES!

il At standard dosages? YES!
THEN: The susceptibility categorisation

of wild type pneumococci against
benzylpenicillin is ”S”.

% microorganisms
w
=

]
8 5 - o - = 2 5 2z 8 8 5
MIC (mgil)

MiC 37642 oheervations (32 data sources)
Epidemiological cut-off WT =< 0.064 ma/L Clinical breakpoints: S = 0.064 mo/L, R = 2mo/L

=0.002
0.004
0.003
0018
003z
0.064
01258

2013-01-21
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Clarithromycin / Helicoebacter pylori
EUCAST MIC Distribution - Reference Database 2012-07-23

MIC distributions include collsted data from muttiple sources, geographical sreas and time periods and can never be used to infer rates of resistance

B0 | |
50l Using the wild type
distribution (ECOFF) to

.l define the clinical breakpoint
£
%30*
ENE

10 F I

il 1 N .

S 233 2% 8 5 = Gemey 0 T T 8

M 10926 obsernvations (10 data sources)

Epiderniological cut-off WT < 0.25 maril

Clinical breakpoints' § £ 0.25 mgil, R = 0.5 mgil

P wnNpe

Dose ¢

Ciprofloxacin
CLINICAL BREAKPOINTS

Ciprofioxacin / Escherichia coli
EUCAST MIC - Database

MIC distribusions inchude colated dats from mutiple SoUrces, geographical areas and time periods and Can never be Used 10 infer rates of resistance

Clinica ” uTl
Target rirabilis ...
40
ECOFF
;-_u 30
® 20
e Clinical resistance (= ECOFF)
o
Epidemiological cut-off WT = 0.064 mg/L Clinical breakpoints: Smgl, R>1mglL

When this is known - you know everything you need to
set a breakpoint at 5<0.064 mg/L, R>0.064 mg/L.
If you want to set it above the ECOFF, you need more

information.

2013-01-21
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Tools for determining
CLINICAL BREAKPOINTS

1. Dose (or doses)

2. Target species

3. Clinical outcome on wild typ organisms of target species

4. Individual MIC-distributions for target organisms

- breakpoints must not divide MIC-distributions of WT target species

5. Resistance mechanisms in target organisms

6. Pharmacokinetics (Cmax, AUC, T%, Protein binding, Vd..)

7. Pharmacodynamic properties (peak conc/MIC, AUC/MIC, TA,
MCs)

8. Clinical outcome on non-wild type organisms (clinical outcome
vs. MIC)

9. Epidemiological cut off values, Pk/Pd-indices and

clinical outcome data together determine the
CLINICAL BREAKPOINT

Species/antibiotic combinations where
CBP = ECOFF*

Antibiotic Species ECOFF WT<
Ampicillin E.coli 8
Ciprofloxacin Salmonella spp 0.06
Ciprofloxacin S. aureus

Cefoxitin S. aureus

Vancomycin* S. aureus

Gentamicin E.coli

Chloramphenicol H. influenzae

Meropenem P. aeruginosa

Trimethoprim E. coli

Piperacillin P. aeruginosa

Levofloxacin S. pneumoniae

Erythromycin S. pneumoniae

*Clinical Break Point = Epidemiological Cutoff
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Examples of species/antibiotic combinations where
CBP >> ECOFF*

Antibiotic Species ECOFF= EUCAST S<
Meropenem™** E.coli 0.125 2(1)
K.pneumoniae 0.125 2(1)
S. pneumoniae 0.016 2
. influenzae 0.25 2

Ciprofloxacin*** . coli 0.064 0.5
. pneumoniae etc

Cefotaxime . coli 0.25
Cefepime . pneumoniae 0.125
Benzylpenicillin . pyogenes 0.064
Ampicillin S. pneumoniae 0.064

*Clinical Break Point much higher than Epidemiological Cutoff

**And with slightly different values other carbapenems
***And with slightly different values other FQs

The End

...but hopefully lots of discussion
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