FLORIAN THALHAMMER

UNIVERSITATSKLINIK FUR INNERE2MEDIZIN
Klinische Abteilungdfur Infektionen und Tropenmedizin
ALLGEMEINES KRANKENHAUS—8~MEDIZINISCHE-UNIVERSITAT-WIEN

<}) EUCAST BREAKPOINTS

Europa ist anders

europdische min-max-Dosierungen
EMA-Indikationen

Outcome & Pharmakodynamik
Resistenzentwicklung

Konsens, keine Abstimmung |
unabhangig von der Industrie

frei zugéanglich




EUCAST BREAKPOINTS
Faktoren

> EUCAST

EUCAST BREAKPOINTS
EUCAST Homepage

EUROPEAN COMMITTEE
ON ANTIMICROBIAL
SUSCEPTIBILITY TESTING

European Society of Clinical Microbiology and Infectious Disesses

Home ontact Sitemap

Organization
Clinical breakpoints

Expert rules

MIC - distributions and QC
Zone diameter distributions
EUCAST disk diffusion test
Frequently Asked Questions (FAQ)
Meetings

EUCAST Presentations
Documents

Information for industry

Links

[ Website changes

The European Committee on

Antimicrobial Susceptibility Testing — EUCAST

The European Committee on Antimicrobial
Susceptibility Testing - EUCAST

EUCAST is a standing committee jointly organized by ESCMID, ECDC and

pean national c EUCAST deals with breakpoints and
technical aspects of phenotypic in vitro antimicrobial susceptibility testing and
functions as the breakpoint committee of EMEA and ECDC

EUCAST does not deal with antibotic policies, surveillance or containment of
resistance or infection control

The Steering Committee is the decision making body It is supported by a General
Committee with representatives from European countries, FESCI and ISC The
Steering Committee also consults experts within the fields of Infectious Diseases
and Microbiology, pharmaceutical companies and susceptibility testing device
manufacturers on EUCAST proposals.
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Staphylococcus spp.

EUCAST BREAKPOINTS

Rational Documents

EUCAST Clinical Breakpoint Table v. 1.3 2011.01-05

Penicillins' MIC breakpoint Disk Zone diameter |Notes
(mg/L) content | breakpoint (mm) [Numbers for comments on MIC breakpoints
(ug) Letters for comments on disk diffusian
S< R> Sz R<
1A, Most ducers. The breakpoint will mostly, but not unequivocally,
separate beta-| mmm;\se Dmducers from non-producers.
Isolates positive for beta-lactamase are resistant to benzyipenicillin, phenoxymethylpenicillin, amino-, carboxy- and
ureidopenicillins. Isolates negative for beta-lactamase and susceptible to cefoxitin (cefoxitin is used to screen for
“methicillin resistance’) can be reported susceptible to these drugs.
Isolates positive for beta-iactamase and susceptible to cefoxitin are susceptible to penicillin-beta-lactamase inhibitor
and (exacilin, cloxacilin, dickoxacillin and flucloxacillin).
Isolates IESIS‘JM to cefoxitin are methicillin resistant and resistant to beta-lactam agents, including beta-lactamase
inhibitor combinations, except for cephalosporins with approved anti-MRSA activity and clinical breakpoints.
Benzylpenicillin 0.125" | 0.125™ Tunit 26%% 26 [B-Isolates with inhibition Zones above the breakpoint and a fuzzy Zone edges can be reported susceptible 0
benzyipenicillin
Ampicillin Note' Note' 2 152 15*C__|C. Breakpoints relate fo S only.
icil Ibact Note' Note' Note* Nate*
I Note' Note' Note” Note”
I Note” Note” Note” | Note™
Piperacillin Note” Note” Note™ Note*
Piperacill Note' Note' Note” Note*
Ticarcillin Note' Note' Note* Nate*
Ticarcillin-clavulanate Note' Note' Note* Nate*
Phenoxymethylpenicil Note” Note” Note® Note*
Oxacillin® Note'* | Note™* Note* Note* |2 5. aureus and s lugdunensis with oxacillin MIC values >2 mgil ars ‘mostly methicillin rss\slam due to the presence of
the mecA gene. Tl oxacilin MIC for
Cloxacillin Note' Note' Note” Note”
Dicloxacillin Note' Note' Note® Note”
Fl i Note' Note' Note* Note*

www.eucast.org

Antimicrobial wild type distributions

Search
Method: ® MIC Disk diffusion
Antimicrobial: Benzylpenicillin

Antimicrobial: Benzylpenic

(Method: MIC)

EUCAST BREAKPOINTS
Rational Documents

of microorganisms

~ Species:

Species..

Disk content:

MIC distributions include collated data from muitiple sources, geographical areas and time periods and can never be used to infer rates of resistance
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R> |ECOFF=
0.5 ND.
0.5 NO.
0.5 ND.
0.5 ND.
NO ND.
0.5/ o.2s
0.5 ND.
0.5 ND
0.5 N
0.5 ND
ND ND
ND ND
NO ND
[ 16.0
N 16.0
R> |ECOFF=
NO 8.0
NO 10
ND ND
NO 10
0 o
0.25 0.25
0.5 D

www.eucast.org




EUCAST BREAKPOINTS
Rational Documents
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EUCAST MIC - 2011-03-17
MIC distributions include collated data from muttiple sources, geographical beusedio

60
Isolates with inhibitien -

501 zones above the breakpoint
and a fuzzy zone edges can
e reported susceptible To
benzylpenicillin.

40
General comment:
Most staphylococci are b
penicillinase-producers.

30 Isolates positive for beta—

a
lactamase are resistant To
benzylpenicillin,
phencxymecnylpenicillin,
20| amino-, carboxy- and
ureidopenicillins.
Isolates negative for bet:
lactamase and susceptible to
cefoxitin (cefoxitin is used

to screen for methicillin
resistance?) can be reported -

. -

% microorganisms

o
5 2 8 £ 8 8 & &2 9w _ o - e N = 88 = e
= 5§ 32835 83 8B 8 8 dE g
~ MIC (mgfL)
Wi 9458 observations (7 dala sources)
Clinical breakpoints: 8 < 0.125 maiL, R = 0.125 mgfL
‘ Histogram data Save image as..

www.eucast.org
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4. 5,
8. Clinical breakpoints
Bt e
[
- Non-species related bre s
T reakpoints PP
= et S lotuwwfy!o{otwnm|¢omm.nw«l‘chlpm’:‘“ 'd data and of MIC distrbutions of speciic spec
- Non-species-related
A 2 log drop i viable Gram-
T breakpoints -negative organisms in animal model infectons
dose administered by bolus s : requires 40-50% MT>MIC. The 95% confidence imenval
,\ Conf meere b bous narenous pecon resuts 30 S reakgont 1 ma. The LR rebgaet o gt o s
[Frag influenzae and Nesssena spp. susceptitie b 369, (mchudng . pnecmanie), Haer]
Vol Refe
— For and Moraxelia points are S 1 mgL / R >2 mgL
col For Streptococcus pneumaniae the breakponts are S <0.5 mg/L / R >2 mgL. The S1 breakpoint was reduced 10 0.§ mL because
amz—:zam therapy is necessary for isolates with reduced susceptibisty.
o
b= [~ For infiu Ne and Nesssena reduced 10§ $0.12mglL /R 0.1
for streptococci other than S paeumoniae and Groups A, B, C and G1o S 505 mglL/ R >0 5 mL as sclates wi recuced suscepd
rare or have not been reported and clincal outcome = ur
Refe
For Staphylococcus spp. susceptibiity 1o cefotaxme i inferred from the cefoxitn susceptiity
Species without For group A. B, C and G streptococci susceptbity 1o cefotaxime is nferred from the bendyipeniciln suscepstty.
L 3 broskpoinis P rpnosa, Acinelobacter . Enferococcus 3pp. and anaercbes were considered poo targets o celotume
that reason did not recerve breakponts.
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‘Addtional comment 5
| Addtional comment |
breakpounts, version
Cetol Cefol Ceft Cefotaxime: Ratonale for the EUCAST cinical bre:
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<}) EUCAST BREAKPOINTS
N — Wildtypverteilung

. AUG,,
ZEIT >

<}) EUCAST BREAKPOINTS
S Historische Breakpoints

Cefotaxim bei Escherichia coli s R
BSAC GroRbritannien <2 > A4

CA-SFM Frankreich <4 > 32
CRG Holland <4 > 106
DIN Deutschland <2 > 16

NWGA Norwegen <1 > 32

SRGA Schweden < 0.5 > 2




¥ EUCAST BREAKPOINTS
N\ Wildtyp Definition

" Als WT eines Erregers wird jener Stamm bezeichnet,
der
- ohne erworbene Resistenz oder
- durch Mutation entstandene Resistenz
gegen das ausgetestete Antiinfektivum empfindlich
ist.

" Fir den WT gibt es entsprechende cutt-off Werte

® Der WT eines Erregers kann, muss aber nicht klinisch
auf die Antibiotikagabe ansprechen.

www.eucast.org

¥ EUCAST BREAKPOINTS
N Wildtyp E. coli & Cefotaxim

Y SENSIBEL

60

ECOFF

" oberes Ende der WT-Verteilung
" niedrigst moéglicher Breakpoint
" Breakpoint ohne Resistenz

" |ow-level-Resistenz erkennen

% microorganisms
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0.004
0.008
0.018
0032
0.064
x 512

MIC (mgil)
MHK 10829 Beobachtungen (57 Datenguelle)
Epidemiologische Grenzen: WT = 0.25 mg/L Klinische Grenzwerte: S < 1 mgiL, R > 2 maiL

www.eucast.org




¥ EUCAST BREAKPOINTS
S MHK oberhalb des ECOFF

" Qualitatsproblem
- fehlerhafte Identifikation
- fehlerhafte MHK-Bestimmung

" Resistenzproblem

I3 EUCAST BREAKPOINTS
N — Pharmakodynamik
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¥ EUCAST BREAKPOINTS
N Pharmakologie

n/Penicillin G (injected inframuscularly)

Penici}linV (oral)

Procaine penicillin
\

Benzathine penicillin

o 2 a 6 12 18 24 30
Time (hr)

EUCAST BREAKPOINTS

\Pharmakodynamische Therapieprinzipien

® Spitzenspiegel/MHK
> Aminoglykoside, Azithromycin KONZ
> Chinolone, Metronidazol, Daptomycin je hoher, desto besser

* AUC,,/MHK

> Fluorochinolone, Tigecyclin
> Vancomycin, Daptomycin

® Zeit oberhalb der MHK
> Penicilline, Cephalosporine
> Carbapeneme, Aztreonam, Linezolid ZElT

> Makrolide, Clindamycin jelanger, desto besser

ZEIT (T > MHK)




<!> EUCAST BREAKPOINTS
S Pharmakodynamik im Uberblick

Pseudomonas aeruginosa ATCC 27853

- = g
= hy P
— - 3

0.25 MHK
1 MHK i
4 MHK
~— 16 MHK
N —a— 64 MHK N
Kontrolle

Log10 cfu/mL

ZEIT (T > MHK)

@ . Craig, Scand J Infect Dis Suppl 1991
W/ VERSITATSKLINIK fiir INNERE MEDIZIN | - MEDIZINISCHE UNIVERSITAT WIEN m“!

/ EUCAST BREAKPOINTS
N Zeit vs Konzentration

umoniae (logo cfu)
® ©

o ) 333’%

0 60 80 1
> MIC (%)

BETALAKTAM-ANTIBIOTIKA

Craig , Diagn Microbiol Infect Dis 1995
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EUCAST BREAKPOINTS
AUC vs MHK

AUC/MIC < 125, n=21

125 < AUC/MIC < 250, n=15

AUC/MIC > 250,
n=28

1 ]
6 8

Days of treatment
Forrest, Antimicrob Agents Chemother 1993

EUCAST BREAKPOINTS
Cmax vs MHK

2 4 6 8 10 12

17 18 20 22 24

Nicolau, Antimicrob Agents Chemother 1995 — Moore, J Infect Dis 1987




¥ EUCAST BREAKPOINTS
N Klinische Breakpoints

MHK

N

AUC,,

Y

ZEIT

EUCAST BREAKPOINTS
VBestimmung des klinischen Breakpoints

® Der optimale klinische Breakpoint basiert auf
- ECOFF
- PK/PD-Grenzwerten
- klinische Daten




¥ EUCAST BREAKPOINTS

Wo soll der Breakpoint sein?
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¥ EUCAST BREAKPOINTS
N Wildtyp S. pneumoniae & Cefotaxim

@
a

o
o

Klinischer Breakpoint » ECOFF

Anhebung des Breakpoints
auf MHK 0.5 mg/L, da eine
hohe Cefotaximdosierung

.
o

% microorganisms
w
o

fir Stamme mit reduzierter
Empfindlichkeit notwendig
ist.

5]
o

-
o
T

~

5. puid — o~ - @ =] o = & 3] E
MIC (mgiL)

MIC 12800 observations (24 data sources)

Epidemiological cut-off: WT < 0.064 masL Clinical breakpoints: S < 0.5 mag/L, R = 2 ma/L

50002
0.004
o008
0.016
0032
0.064
0125

25
§

www.eucast.org




¥ EUCAST BREAKPOINTS

Cefotaxim im klinischen Einsatz

1009 . PD-Kenngréfen
\\ \’.\ - .
80- D Enterobakterien
IS \"L\.S‘\ - 36—40
3 ~:\\\ * = Pneumokokken
A T .. N _ _
& 4o0- e 36 - 40
e = S.aureus
204 99% percentile - TN§
—— 95% percentile - 20-28
— Mean
0 1 L] I L} L] 1 L] L} 1
0125025 05 1 2 4 8 16 32 64

MIC mg/L

www.eucast.org — Cefotaxim

I3 EUCAST BREAKPOINTS
N Wildtyp E. col/i & Ampicillin
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MIC 39220 observations (48 data sources)

Epidemiological cut-off. WT < 8 ma/L Clinical breakpoints: S < 8 mg/L, R = 8 ma/L

www.eucast.org




¥ EUCAST BREAKPOINTS
N Amoxicillin & PD-abhangige Aktivitat

Dosis 3x 500 mg 3x 750 mg 4 x 750 mg 3x1g 4x1g 4x29
T>MHK (%
ke 30 40 30 40 30 40 30 40 30 40 30 40
0.5 100 100 100 100
1.0 100 100 100 100 100 100 100 100

20 100 90 100 99 100 100 100 100 100 100
4.0 98
8.0

16.0
32.0

www.eucast.org —Amoxicillin

¥ EUCAST BREAKPOINTS
N Wildtyp E. faecalis & Gentamicin
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MIC 4038 observations (24 data sources)
Epidemiological cut-off: WT =< 32 mafL Clinical breakpoints: Inappropriate

www.eucast.org




¥ EUCAST BREAKPOINTS
N Chinolone & Pneumokokken

Streptococcus pneumoniae
LEVO MoXi

0.5
30-40
30 - 40

ECOFF 2
<

- | AUC/MHK fiir Bakteriostase 30 - 40
' AUC/MHK aus klin. Daten 30 - 40

¥ EUCAST BREAKPOINTS
N Chinolone & Pneumokokken

200~ Streptococcus pneumoniae
LEVO MOXI
180", ECOFF 2 05
AUC/MHK fiir Bakteriostase 30 - 40 30-40 H H
160+ \ AUC/MHK aus klin. Daten 30-40 30-40 "= WTS. pneumomaewwd

als nicht Ciprofloxacin-
sensibel angesehen

WT S. pneumoniae wird
als nicht Ofloxacin-
sensibel angesehen
Levo-Breakpoints

sprechen fir die Hoch-
dosistherapie

Levo 1 x 500 mg p.o.

fAUC/MIC

0.25 0.5 1 2 4 8
MIC mg/L

www.eucast.org — Levofloxacin & Moxifloxacin




7 EUCAST BREAKPOINTS

Levofloxacin & Pneumokokken

Levo MIC: 1.8 pg/mL

o

=== Control
=== 500 mg
750 mg
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OFRP NWHMOUGON OO

0O 4 8 14 16 20 24 28 32 0O 4 8 14 16 20 24 28 32

Time (Hours) Time (Hours)
Cipro MIC: 4ug/mL Cipro MIC: 16pg/mL

Lister, Diagn Microbiol Infect Dis 2002

EUCAST BREAKPOINTS
" Chinolone & Pneumokokkenpneumonie

300
X Fluorchinol Dosi Conax AU s. i
g porctnoton [mgls [mgil] [mg:::lll MHK ll:::l:nn:::ﬂ AuUIC (1 48_240)
250 g Ciprofloxacin 500 30 28 2 1,5 14
< 750 36 2 2 18 16 L o
200 .2 tevofloxacin 500 57 a8 1 57 a8 N o
T Moxifloxacin 400 45 ] 025 18 192 c=
. (80-133) Sc
150 n 9
(55-88) 0.3
100 Fsosses G en e oo I .o cvsocs s mmt
(25-42)
50 | (20=35) — <m
i R O 35
0 Q: 0
Cipro Levo Levo Gati Moxi - 5
750 mg q12h 500 mg qd 750 mg qd 400 mg qd 400 mg qd =

Scheld, Chemother J 2003 — Doern, Clin Infect Dis 2001 — Ball, The Quinolones, 3rd Ed 2000
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Ciprofloxacin & P. aeruginosa
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www.eucast.org — Ciprofloxacin
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100+

60-
154%
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Imipenem 4 x 500 mg

EUCAST BREAKPOINTS
Carbapeneme & P. aeruginosa

100 Carbapenem Breakpoint
8 =< R >
Doripenem 1 4
Ertapenem - -
Imipenem a 8
80- Meropenem 2 8
MHK (mg/
0
.
., N
Y
604 -

40+

20-

0

Doripenem 3 x 500 mg

-

125025 05 1 2 4
MIC mg/L

8§ 16 32 0.1

T T T T 1 :
2502505 1 2 4 8 16 32

MIC mgiL

www.eucast.org — Doripenem & Imipenem
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EUCAST BREAKPOINTS
Betalaktam-AB & ESBL

4
= 3 .- .
2 i s ESBL-positive Stamme
2 K . .
5 @ nness. | E. coli - K. pneumoniae
E-) ‘g 1 = == Starting CFU J
&) THERAPIE
s T 0 el MHK
S S T ERFOLG VERSAGEN
= =
£ % 4 ® <1mglL  81% 19%
g ® & 2mgL 67% 33%
s Ll : e |1 4mgL 27% 73%
] 8 mg/L 11% 89%
-4 1 1 1 1 1 1 1
0 20 40 60 80 100
Time Above MIC (% of Dosing Interval)
Andes, Clin Microbiol Infect 2005
8/ - - - 1]
Amoxicillin/Clavulansaure & ESBL
Organisms Agent Rule Scientific basis Evidence
Grade
Enterobacteriaceae Oxyimino If resistant or intermediate to A few ESBL C
(for Klebsiella cephalosporins, |any 3 or 4™ generation producers may be
oxytoca, and aztreonam oxyimino-cephalosporin or tested susceptible in

Citrobacter koseri see
9.3)

aztreonam, test for ESBL. If
positive, report any susceptible
results for these
cephalosporins (including
fourth-generation agents) and
for aztreonam as intermediate;
and report any intermediate
results as resistant. ESBL
producers may appear
susceptible to penicillin/p-
lactamase inhibitor
combinations. The use of these
combinations against ESBL
producers remains
controversial, and should be
approached with caution.

vitro for any of 3 or
4™ generation
oxyimino-
cephalosporin or
aztreonam. Efficacy
of cefotaxime,
ceftazidime and
ceftriaxone against
ESBL-producing
isolates with MICs
lower than 2 mg/L
remains to be fully
documented.

www.eucast.org— Rule 9.1
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Vancomycin & S. aureus

60
o
9 + Low Inoculum
8 - =- High Inoculum
50 7
6
5 -
4
3
E 40 2
2 1
5 o
g 30
o
e
=
] " ;
= 20 "S. aureus with vancomycin MIC values
B N
of 2 mg/L are on the border of the wild
type MIC distribution and there may
be an impaired clinical response.”
10
o L L L x : : ' L x . . L L L L
b= - o w o - w© o~
S 8 8 5 8 8 ¢ 8 2 . & = =« = @9 93 ¥ 8 =
MIC 87764 observations (33 data sources)
Epidemiological cut-off. WT =< 2 ma/L Clinical breakpoints: S < 2 mg/L, R > 2 mgiL

www.eucast.org - Vancomycin

<}> EUCAST BREAKPOINTS
” Wildtyp H.

influenzae & Clarithromycin

60
"Korrelation zwischen MHK der e
@l Makrolide und klinischem Erfolg ist “l2tezeiting
MR bei H. influenzae gering. Die WT- ‘ S
5 Breakpoints sind intermediar."
%30
= 20
10
% S s E = = S = M?C(m;JL)N - - = @ = = & ﬁ
MIC 27669 observations (9 data sources)
Epidemiological cut-oft. WT < 32 mgiL Clinical breakpoints: S = 1 maiL, R> 32 mg/L

www.wucast.org — Clarithromycin




¥ EUCAST BREAKPOINTS

Zusammenfassung

= EUCAST ist nicht CLSI
= EUCAST ist datenbezogener und
transparenter in der Entscheidung

= EUCAST vereinheitlicht die ABT in EU
= EUCAST erméglicht aus klinischer
Sicht eine rationale ABT, da

- Pharmakokinetik und Pharmakodynamik

= realistische Breakpoints

- klinische Daten

beriicksichtigt werden
industrieunabhingig

EUCAST - yes, we can!

Univ. Prof. Dr. Florian Thalhammer

Antibiotika &
Antiinfektiva

Rasch nachschlagen - Richtig therapieren

FLORIAN THALHAMMER - MEDIZINISCHE UNIVERSITAT WIEN - UNIVERSITATSKLINIK FUR INNERE MEDIZIN | - ALLGEMEINES KRANKENHAUS WIEN
KLINISCHE ABTEILUNG FUR INFEKTIONEN & TROPENMEDIZIN




