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At the conclusion of this talk,
you will be able to

List some of the new recommendations for
antimicrobial susceptibility testing and
reporting as published in CLSI M100-S20 and
CLSI M100-S20-U (June 2010 Update).

Discuss reporting results from testing
cephalosporins and carbapenems against
Enterobacteriaceae.

Describe strategies for implementation of
revised breakpoints into clinical laboratory
testing protocols.




CLSI AST Standards
August 2010

M100-S20 Tables

— Revised cephalosporin & aztreonam breakpoints
(Enterobacteriaceae)

M100-S20-U

— Revised carbapenem breakpoints (Enterobacteriaceae)

MO2-A10 Disk Diffusion Method

MO7-A8 MIC Method

CLINICAL AND
LABORATORY
STANDARDS
INSTITUTE®




Standards «, 2 Standards
Setting Regulatory Setting Regulatory

CLSI FDA EUCAST! | EMEA

Sets breakpoints Sets breakpoints Sets breakpoints

Reassesses 2010 - developing EMEA sets breakpoints

breakpoints mechanism to reassess through EUCAST
breakpoints

Manufacturers of AST systems must use FDA breakpoints

e« CLSI = Clinical and Laboratory Standards Institute (formerly NCCLS)
« EUCAST = European Committee on Antimicrobial Susceptibility Testing
« EMEA = European Medicines Agency




Ceftriaxone Prescribing Information - FDA Breakpoints
http://media.pfizer.com/files/products/uspi_ceftriaxone.pdf

ceftriaxone for injection, USP
Rx only

To redwce the development of diug-resistant bacteria and maintin the e¥civeness
cefiriaone a ther artibacterial drugs, cefiriaxone should be used orly 1o treal o
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CLINICAL PHARMACOLOGY

Ayerage plasma concentrations of ceftrione lollowing a single 30-minute inbraven
{1V} infusion of 0.5, 1 or 2 g dose and inramuscular (M) administration of a Sin
0.5 (250 mg/mL of 350 mg'mL concenirations) or 1 § dose in heallhy subjects
presented in Table 1
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Susceplibility Tests
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CLSI and FDA and EUCAST breakpoints
may differ because

Different criteria used to set breakpoints

Sometimes different dosing regimens; different
clinical indications

Some breakpoints set many years ago and not yet
reassessed by respective agency

Examples (Enterobacteriaceae):

Agent CLSI FDA EUCAST

Ceftriaxone 1*
Gentamicin 4
Meropenem 1*

00)

*new 2010

IA[IA | IA
SN




Status of FDA Breakpoint Revisions

FDA Amendments Act (FDAAA) of 2007
contains 200 provisions re: drug
marketing/labeling

— requires FDA to update drug labels

FDA Guidance Documents (2009)

— Will consider breakpoints of national or international
standards organizations

— Describes approach for pharmaceutical companies to
update breakpoints in prescribing information

CLSI leadership maintaining close watch




Enterobacteriaceae - Cephalosporins
Breakpoints (MIC pug/ml)*

CLSI 2009 (Old)

Susc Int
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Cefazolin
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Cefotaxime
Ceftriaxone
Ceftazidime
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Aztreonam
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Cefepime**

* January 2010

**No change; also reevaluated and no change for cefuroxime, cefoxitin,
cefotetan, cefmetazole

Corresponding disk diffusion breakpoints also revised




Enterobacteriaceae - Carbapenems
Breakpoints (MIC ug/ml)*

CLSI 2010 (Old)

Susc INnt

Agent

N

Doripenem
Ertapenem

1NN

Imipenem
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IV IV |IV |IV

D
AN

Meropenem

*June 2010
Corresponding disk diffusion breakpoints also revised




Table 2A Enterobacteriaceae

Dosing information reflects FDA-approved standard adult dosing
listed in Prescribing Information (Drug Label)

When implementing revised breakpoints, laboratories MUST inform ID
and Pharmacy that these were the dosing regimens on which the
breakpoints were based

NOT intended for labs to list this on patient report

Zone Diameter

Breakpoints, MIC Interpretive Standard
Test/Report Antimicrobial Disk nearest whole mm (ng/mL)
Group Agent Content s ] i R s I R Comments
CEPHEMS (PARENTERAL) (including cephalosporins L, Il, lll, and IV. Please refer to Glossary l.) (Continued)
A Cefazolin 30 pg - : - : - S 2 : 24 (9) Disk diffusion interpretive criteria for cefazolin

when using the revised MIC interpretive criteria
listed here have not yet been established.

(10) MIC interpretive criteria are based on a
dosage regimen of at least 1 g every 8 h.

u Cephalothin 30 pg =18 : . -
(13) Interpretive criteria are based on a dosage

regimen of 1 g every 24 h for ceftriaxone and 1 g
every 8 h for cefotaxime.

B Cefepime 30 pg =18 15-17 =14 =8 16 = 32 (12) Interpretive criteria are based on a dosage

regimen of 1 gevery8 hor 2 gevery 12 h,
See comment (7). |

(13) Interpretive criteria are based on a dosag
regimen of 1 g every 24 h for ceftriaxone and 1
every 8 h for cefotaxime.

T SE8 ComMment (7].

B Cefotaxime or 30 ug 226 : 23-25 . <22
B ceftriaxone 30 pg 223 + 20-22 : =19

2

4
2 4

v v

1 1 1 1
R Mafntatan LT = 1R H 13—15R H =17 < 1A . 19 H = R4



Why did CLSI lower cephalosporin,
aztreonam, and carbapenem breakpoints
for Enterobacteriaceae? (1)

Most of these breakpoints were established over
20 years ago (before ESBLs and when virtually all
Enterobacteriaceae were “S” to carbapenems)

Newer tools / data to establish breakpoints (e.g.,
PK/PD with Monte Carlo simulations)

_owering breakpoints would have minimal impact
on % “S” for most 3rd generation cephalosporins,
aztreonam. and carbapenems

Increased knowledge of old and newer B-lactam
resistance mechanisms




Why did CLSI lower cephalosporin,
aztreonam, and carbapenem breakpoints
for Enterobacteriaceae? (2)

Re: cephalosporin and aztreonam breakpoints

— CLSI ESBL test only standardized for E. coli, Klebsiella
spp. and Proteus mirabilis (mid 1990s)
« ESBLs occur in other species
« ESBLs not always detected if multiple R mechanisms present

For ESBL positive isolates:

— Low MICs to selected cephalosporins associated with
being poor substrates for specific ESBL

— Animal studies indicated % T > MIC did not differ for
ESBL positive vs. ESBL negative Enterobacteriaceae

— Animal studies showed no inoculum effect w/ ESBL
producers




Why did CLSI lower cephalosporin,
aztreonam, and carbapenem breakpoints
for Enterobacteriaceae? (3)

Re: Carbapenem breakpoints
— Modified Hodge test
e Subjective interpretation

* Does not detect all carbapenem “R”
mechanisms




Old Paradigm

Emergence of a new B-lactamase
(e.g., ESBL or carbapenemase)

Perform screen test for resistance mechanism
(elevated MICs near “S” breakpoint are “suspicious”)

s Perform special confirmatory test z{ l ))
' for resistance mechanism \ &
MHT

Change the susceptibility report if resistance
mechanism iIs detected




New Paradigm

Isolation of Enterobacteriaceae

Perform tests for susceptibility and
apply the new “lower” breakpoints

Report the susceptibility results for treatment
purposes - no editing of “S” results

Perform special tests for resistance
mechanisms only for infection control and
epidemiological purposes




Organization

Clinical breakpoints

Expert rules

MIC distributions

Zone diameter distributions
EUCAST disk diffusion test
Meetings

EUCAST Presen tations
Documents

Information for industry

Links

G website changes

The European Committee on
Antimicrobial Susceptibility Testing — EUCAST

Expert rules

EUCAST expert rules are a tabulated collection of expert knowledge on intrinsic
resistances, exceptional resistance phenotypes and interpretive rules that may
be applied to antimicrobial susceptibility testing in order to reduce errors and
make appropriate recommendations for reporting pardicular resistances.

Warning! Onthe 27th of April 2010 CUCAST published new breakpoints for 3rd
and 4th gen cephalosporins and azireonam (see breakpointtables). A comment
was added to breakpoints tables - [Cephalosporin] breakpoints for
Enterobacteriaceae will detect clinically important resistance mechanisms
(including ESBL). Some strains that produce beta-lactamases are susceptible
or intermediate to 3rd or 4th generation cephalosporins with these
breakpoints and should be reported as found, i.e. the presence or absence of
an ESBL does not in itself influence the categorization of susceptibifity. In

WAWW.elicast.org

Warning! On the 27th of April 2010 ELICAST published new breakpoints for 3rd
and 4th gen cephalosporins and aztreonam (see breakpoint tables). A comment
was added to breakpoints tables - [Cephalosporin] breakpoints for
Enterobacteriaceae will detect clinically important resistance mechanisms
(including ESBL). S5ome strains that produce beta-factamases are susceptible

or intermediate to 3rd or 4th generation cephalosporins with these

breakpoints and should be repoited as found, i.e. the presence or absence of

an ESEBL does not in itself influence the categorization of susceptibifity. In

many areas, ESBL derection and characterization is recommended or
mandartory for infection control purposes,




Setting / Revising Breakpoints
Data Used by CLSI

MIC distributions of “wild type” or
normal populations of bacteria

—Wild type = no acquired “R” mechanisms
MICs associated with clinical outcome
—Very limited “new” data for older drugs

Pharmacokinetic-pharmacodynamic
(PK-PD) analysis




Meropenem / Klebsiella pneumoniae
EUCAST MIC Distribution - Referance Database 2010-08-25

MIC distributions include collated data from multip'~ cources, geographical areas and time periods and can never be used to infer rates of resistance

B0 F

MIEROPENENM MIC distripution exarrmple
Blue = wild type isolates
Red = isolates w/ acquired “R” mechanism
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What is PK/PD?

PK: pharmacokinetics - the process by
which a drug is absorbed, distributed,
metabolized, and eliminated by the body

— Relates to drug concentration over time

PD: pharmacodynamics - the relationship
between concentration of drug and its
antimicrobial effects over time in vivo

PK/PD can project potential efficacy of
antimicrobial agents in vivo

Key reference = Craig WA. 1998. CID. 26:1-10.




PK-PD Goal (“Target”) for B-lactams =
% of time during dosing interval that
drug level exceeds MIC (%T > MIC)

Cmax (peak concentration)
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PK-PD Target Attainment for B-lactams

Bacteriostatic and bactericidal activity of B-lactams

depends on duration of time that free (unbound) drug
levels exceed MIC (% T > MIC)

0] I >
Antimicrobials Free Drug % Time > MIC

Bacteriostatic (%) | Bactericidal* (%)
Cephalosporins 35-40 60-70
Penicillins 30 50

Carbapenems 20-30 » 30-40

*3 log reduction in colony-forming units

Drusano GL. 2004. Nat Rev Microbiol. 2:289.




Factors that Affect PK-PD
Target Attainment

Distribution of pathogen MICs

Drug protein binding

Drug dosing

Drug administration (e.g. infusion times)

Patient characteristics that affect drug
distribution and clearance




\Yi[elali

e Carlo Simulation

Examine PK-PD data by simulating dosing
regimens and drug levels among a large sample

of patients anc

various MICs for pathogens that

would be treated with the drug
— Plug in various dosages and drug levels that might be

encountered in many different patients (e.g., 1000)

Used to answe
patients are lik

r question...What percentage of
ely to attain the “target”?

For carbapenems = %T > MIC
* 40% = bactericidal activity




What PK-PD data were used to
revise breakpoints?

Monte Carlo simulations

Studies in animal models and results
extrapolated to humans

Limited clinical data

Goal - determine PK-PD MIC breakpoint
that could predict the likelihood that a
specific drug dose would be effective

against an organism with a specific MIC




Enterobacteriaceae
Carbapenem Breakpoint

Changes




Probability of Target Attainment
Imipenem 1g every 8h
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New CLSI Carbapenem Dosage
Comment

“Because of limited treatment options for
Infections caused by organisms with
carbapenem MICs or zone diameters in the

Intermediate range, clinicians may wish to
design carbapenem dosage regimens that
use maximum recommended doses and
possibly prolonged intravenous infusion
regimens as has been reported in the
literature.”

CLSI M100-S20 (June 2010)




ntermittent infusions

L 3 e 30% Target
inmen Altainment
] ) - e
r -
%

Imipenem
Probability of
Target Attainment

of target attainment

1

MIG (mAQJL)

: Continuous infusion

——  20% Target = i = 30U Target - B = 40% Target
Attainment £ inmeant Attainment

New Breakpoints
(ng/ml):
<1S 21 24R

of target attainment




: : Final Report Option

Breakpoints

MIC (ug/ml)

amikacin >32 R
aztreonam >32 R

cefepime >32 R “Unusual resistance;

Ce;ta_Zidime >32 R Infectious Diseases consult
ceftriaxone >32 R Suggested”

ciprofloxacin >4 R
gentamicin >8 R
meropenem 2 |
piper-tazobactam >128 R
tobramycin >8 R
trimeth-sulfa >4/76 R




Enterobacteriaceae
% Capture of Carbapenemases at MIC (ug/ml)

Antimicrobial New CLSI Breakpoints Old CLSI
Agent S | R Breakpoints

Imipenem <1 2 24 <4/8/216
0%* 14% 86%
Meropenem <1 2 24 <4/8/216
1.2% 15% 84%
Ertapenem <0.25 0.5 21 <2/4/28
0% 0.3% 99.7%
Doripenem <1 2 24 <0.5

0% 2.3% 97.7% (FDA BP)

N =474 Enterobacteriaceae; 328 KPC or MBL strains
* %6 of carbapenemase producers that have imipenem MIC =1 ug/ml

CLSI Agenda Book, January 2010.




What does all this mean for UCLA?
A retrospective look at UCLA Data

Limitations of available MIC data

— Urine isolates are tested on a panel that does
not encompass low concentrations that
capture all new lowered breakpoints

— For results edited to “R” because of positive
ESBL or carbapenemase test, original MIC is
not retrievable




Meropenem MIC Distributions
Enterobacteriaceae (non-urine) N=1355
New vs. Old BPs

New Oold

98.2%S  98.9% S
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0:8 0.6 0.3 0.4 0.2 0:9

<=025 05 1 2 4 8 >=16
MIC, mcg/ml UCLA 2009




Enterobacteriaceae (all sources)
Meropenem MICs and Carbapenemase

Organism

# Patien

S
t\.) Vv,

Meropenem MIC (ug/ml) @

<1

2*

4*

28 & carbapenemase +ve

C. freundii

160

1

E. aerogenes

155

E. cloacae

349

1

K. pneumoniae

1137

2
1
9

* no carbapenemase detected
New meropenem breakpoints (ug/ml): <1 S, 21,24 R

UCLA 7/1/09 — 6/30/10




Expected Results for
Carbapenemase-Producers

Carbapenem Breakpoints

Old Breakpoints New Breakpoints

Carbapenemase- Carbapenemase-producing
producing isolates often |isolates will USUALLY test “I”
tested “S” to one or more |or “R” to ALL carbapenems
carbapenem:
doripenem ALL carbapenemase-
ertapenem producing isolates will test
imipenem “I” or"*R" to

meropenem




Enterobacteriaceae
Cephalosporin and Aztreonam

Breakpoint Changes




Cumulative MIC Distribution for Isolates w/
ESBL, Plasmid-mediated(p) AmpC, ESBL + pAmpC
Impact of Revised (New) and Old Breakpoints

O None

D ESBL

m pAmpC

8 ESBL+pAmpC

Klebsiella spp.
and E. coli
(n=264)

% lsolates

<IIIIIIIIIIIIII
<IIIIIIIIIIIIII

[

=006 012 025 0.5

N

N
N

32

i

MIC (ug/ml)

FIG. 2. Cumulative ceftriaxone MIC distribution.

Kohner et al. 2009. J Clin Microbiol. 47:2419.




Ceftriaxone, Ceftazidime, Cefepime
MIC Distribution Enterobacteriaceae (n=27,415)
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MIC, mcg/ml

Worldwide Sentry Program 2007-2009
Courtesy of Ronald Jones, MD

B Ceftriaxone
Ceftazidime
M Cefepime




MIC Distribution

C. freundili, E. aerogenes, E. cloacae, S. marcescens
(non-urine) N=383

n
)
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4
MIC mcg/ml

UCLA 2009




Enterobacteriaceae (non-urine)
New vs. Old Cephalosporin BPs

Organism

%S @ MIC (ug/ml)

Ceftriaxone

New €1 | Old =8

C. freundii

65 (2

E. aerogenes

69 /1

E. cloacae

/70 77

S. marcescens

38 95

UCLA 2009




E. coli, Klebsiella spp., Proteus mirabilis
% ESBL positive

Organism N* | % ESBL positive
E. coli 4601 3.3
K. oxytoca 167 3.5
K. pneumoniae | 939 4.1
P. mirabilis 474 0.4

*One isolate / patient

UCLA 2009




E. coli, Klebsiella spp., Proteus mirabilis
ESBL positive

# patients with ESBL positive
Organism N Isolates that tested S to:*

CTAX | CTAZ | CTAX & CTAZ
E. coll 1 13 3

K. oxytoca 3 - - 1

K. pneumoniae | 38 1 - -
P. mirabilis 2 - 1 -

*pbased on disk diffusion testing

e 20/151 = 13.2% ESBL positive isolates would test “S” to

cefotaxime (CTAX) or ceftazidime (CTAZ) or both with new BPs
- 16/20 isolates were from urine

UCLA 2/1/10 — 6/30/10




Expected Results for
ESBL-Producers

Cephalosporin Breakpoints

Old Breakpoints New Breakpoints

Any ESBL-producing isolates |ESBL-producing isolates
that tested “S” to extended- may not test “R” to ALL of

spectrum cephalosporins the extended-spectrum
were reported as “R” to: cephalosporins

cefotaxime ESBL-producing isolates will
ceftazidime test “R” to AT LEAST ONE of
ceftriaxone the extended-spectrum
cefepime cephalosporins




Escherichia coli

MIC (ug/ml)

amikacin >32 R
ampicillin >32 R
cefazolin >32 R
cefepime 8S
ceftazidime 1S
ceftriaxone >32 R
ciprofloxacin <0.25 S
gentamicin <0.5S
piper-tazobactam >128 R
tobramycin 1S
trimeth-sulfa >4/76 R

ESBL-producing E. coli

Possible AST results that
might be obtained and
reported using new
breakpoints.




Why was cefepime breakpoint not
lowered?

Monte Carlo simulation showed target attainment to
support susceptible breakpoint at <8 ng/m|

e 2gevery12h= 91%

e« 1gevery 8h=100%

(goal of 50% T > MIC attained for MIC = 8 ug/ml)
/5% of US treatment courses are 3to 4 g per day

Murine thigh model data supported breakpoints
of =8, 16, 232 ug/ml even with high inoculum

... but “controversial”
Some use EUCAST breakpoints (ug/ml) (£1S, >4 R)
Some edit “S” to “R” if ESBL positive




Table 1
CLSI M100-5S19. 2009 “Drugs to Test/Report”

G A .
i Enterobacteriaceae
location of cephalothin

F
SN rooIc NN 08 3

£
-
=
=
=
=

PRIMARY TEST
AND REPORT

Catazoin® Cephalothin ¢ s m100-520. 2010

Cephalothin® e
antamian GrOUp U

Tobramycin
Cephalothin®
Lomefloxacin or
ofloxacin

Norfloxacin

Nitrofurantoin

Sulfisoxazole
Trnmethoprnm

GROUP U
SUPPLEMENTAL
FOR URINE ONLY




Why did cephalothin get moved?

As related to Enterobacteriaceae, oral
cephalosporins are used primarily for
uncomplicated UTlIs

Results from testing cephalothin can be
used to represent other oral cephalosporins

— cefadroxil, cefpodoxime, cephalexin, loracarbef

Cephalothin for injection no longer available
In USA




Enterobacteriaceae

Disk diffusion
Agent (mm)

Susc| Int Susc| Int
Cefazolin - <1 2

Cephalothin| 218 |15-17 <8 16

MIC (ug/ml)

aDisk diffusion interpretive criteria for cefazolin when using revised MIC
breakpoints listed here have not yet been established. MIC breakpoints
are based on a dosage regimen of at least 1 g every 8 h.

bCephalothin interpretive criteria should only be used to predict results
of the oral agents, cefadroxil, cefpodoxime, cephalexin, and loracarbef.
Older data which suggest that cephalothin results could predict
susceptibility to some other cephalosporins may still be correct but
there are no recent data to confirm this. CLSI M100-S20. Table 2A.

T/R = test/report group




What narrow-spectrum cephalosporin do
you report on of
Enterobacteriaceae?

Cefazolin|Cephalothin| Cefazolin + Other
Only* only cephalothin

49 (71%) | 9 (13%) 6(9%) | 5 (7%)

*Cefazolin results likely used to predict activity of oral narrow-
spectrum cephalosporins (e.g., cephalexin) that might be used
for uncomplicated UTIs (uUTISs)

ASM DivC and Clinmicronet Listserve informal survey
69 responses (April 2010)




% Susceptible Cefazolin
UCLA 2009

(non-urine: anc

urine isolates?)

Organism

N

<1 pg/ml
(2010 BP)

<2 ug/ml3
(2011 BP)

<8 ug/ml
(Old BP)

. coli (urine)

NA

NA

89

. coli (non-urine)

32

S/

/4

. pneumoniae (urine)

NA

NA

93

. pneumoniae (non-urine)

{0

81

87

. mirabilis (urine)

NA

NA

95

. mirabilis (non-urine)

97

0

10

92

NA = not available

1 Tested using CLSI reference broth microdilution method
2 Qutpatient specimens only; tested using Vitek
32011 cefazolin “S” breakpoint will change to £2 pug/ml|
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Brief CLSI and FDA
Breakpoint (BP) Story

CL5SI Reference Methods vs Commercial Methods and CLSI vs FDA Breakpoints
(interpretive criteria)

It i3 impertant for users of MO02-A10, MOT-AS, and the M100 Informational Supplement fo recognize
that the standard methods deseribed in CLSI documents are reference methods. These methods may
be used for routine antimicrobial susceptibility testing of clindcal isolates, for evalvation of
comunercial devices that will be used in climcal laboratories, or by diug or device manufactorers for
testing of new agents or systems. Results generated by reference methods, such as those contained in
CLSI documents, may be used by regulatory authorities to evaluate the performance of commercial
susceptibility testing devices as part of the approval process. Clearance by a regulatory authority
indicates that the commercial susceptibility testing device provides susceptibility results that are
substantially equivalent to results generated using reference methods for the organisms and
antimicrobial agents described in the device manufacturer’s approved package insert.

CLEI breakpoints may differ from those approved by various regulatory authorities for many reasons,
including the following: different databaszes, differences in interpretation of data, differences in doses
used in different parts of the world, and public health policies. Differences also exist becanse CLSI
proactively evaluates the need for changing breakpoints. The reasons why brealpoints may change
and the manner in which CLSI evaluates data and determines breakpoints are outlined in CLSI
document M23—Development of In Vitro Susceptibility Testing Criteria and Quality Control
Parameters.

Following a decision by CLSI to change an existing breakpoint, regulatory authorities may also
review data in order to determuine how changing breakpoints may affect the safety and effectiveness of
the antimicrobial agent for the approved indications. If the regulatory autherity changes breakpoints,
comumercial device manufacturers may have to conduct a clinical laboratory trial, subnut the data to
the regulatory authority, and await review and approval. For these reasons, a delay of more than the
suggested CLSI “tentatrve”™ period of one year may be required if an interpretive breakpoint change 13
to be mnplemented by a device manufacturer. In the Umited States, laboratories that use Food and
Drug Adnunistration (FDA)—approved susceptibility testing devices are allowed fo use existing FDA
interpretive breakpoints. Either FDA or CLSI susceptibility interpretive breakpoints are acceptable to
climical laboratory accrediting bodies. Policies in other countries may vary.

Following discussions with appropriate stakeholders such as infectious disease practitioners and the
pharmacy department, as well as the Pharmacy and Therapentics and Infection Control comnuttees of
the medical staff, newly approved or revised breakpoints may be implemented by climeal laboratories.
CLSI disk diffusion test breakpoints may be implemented as soon as they are published in M100. Ifa
device includes antimicrobial test concentrations sufficient to allow interpretation of susceptibility and
resistance to an agent using the CLSI breakpoints. a laboratory could, after appropriate validation,
choose to interpret and report results wsing CLSI breakpoints.

 Might be delay in addition

of new BPs to commercial
system

Use of CLSI or FDA BPs is
acceptable to accrediting
bodies; thus can use “0Old”
(same as FDA BPs) or
“New” CLSI BPs

Labs can validate (verify)
new BPs on commercial
system

CLSI M100-S20. pp. 18.




Steps to Implementing
New CLSI Cephalosporin and/or
Carbapenem Breakpoints (1)

Determine If low concentrations are
available on panel

— All drugs?

— Some drugs?

— Work around possible??

Discuss with stakeholders (lab
director, infectious diseases,
pharmacy, infection control, others)




Steps to Implementing
New CLSI Cephalosporin and/or
Carbapenem Breakpoints (2)

Perform “verification”

Approx. 30 isolates / results for each drug
Review “S, |, R” results w/ new breakpoints
Note: no changes to your QC protocol needed

Make computer / protocol changes




Verify New Breakpoints

S, I, R S, I, R
Routine AST system = Reference AST system
(new breakpoints) (new breakpoints)

Reference AST system = disk diffusion, reference
broth or agar dilution MIC, other MIC?

Acceptable =
290% overall categoric agreement
No very major errors (false “S” )
<7% combined major (false “R”) and minor errors (I/R or I/S)




Status of New Breakpoint Concentrations
Available on Commercial AST Systems?

Antimicrobial | MicroScan | Phoenix | Sensititre | Vitek2 | Etest
Aztreonam X X X X

Cefazolin - -
Cefotaxime
Ceftriaxone
Ceftazidime

Doripenem
Ertapenem
Imipenem
Meropenem

lFor some, only available on specific panel types (e.g., ESBL)




Some concerns about the new
breakpoints

Cephalosporins and aztreonam
breakpoints

Eliminating ESBL confirmatory test will result
In reporting some cephalosporins as “S” for
some ESBL positive strains

Clinical data limited for using cephalosporins
to treat ESBL producers when MICs are low

No change for cefepime quite controversial

Cefazolin breakpoints not appropriate for oral
cephalosporins for UTI




Some concerns about the new
breakpoints

Carbapenem breakpoints

Some favor =2 ug/ml (same as EUCAST
breakpoint) as =1 pg/ml may be too
conservative and drive increased use of
polymyxins for multidrug-R isolates

Other

Labs using commercial test systems must use
published FDA breakpoints

— Approx. 70% of USA labs use commercial test
— Labs can verify new CLSI breakpoints




UCLA Decisions re: Revised
Enterobacteriaceae Breakpoints

Adopt revised carbapenem breakpoints
— Perform MHT on request

— (note: meropenem concentrations on urine panels not low enough;
will test isolates “R” to ceftriaxone and piperacillin-tazobactam by
reference MIC method)

Adopt revised cephalosporin breakpoints
Continue ESBL testing (E. coli, Klebsiella, P. mirabilis)

Edit “S” results to “R” for cephalosporins, penicillins, and
aztreonam for ESBL producers

Inform Infectious Diseases of ESBL-producing isolates that have
“S” MICs to one or more cephalosporins or aztreonam for follow up
Cefazolin

 Use old breakpoints (S, MIC =8 pg/ml) for urine isolates (limitations
understood by medical staff)

 Use new 2011 breakpoints (S, MIC 2 ug/ml) for other isolates
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August 25, 2010 - Opinion Articles on CLSI Changes to Cephalosporin breakpoints with the
Enterobacteriaceas

h ttp //WWW .C I Sl .0 rg/CO n ten t/N aV' g a.tl on Men U/ Opinion articles were written by twe experts in dinical microbiclogy wha are both very familiar with the CLST and the

procass that lad up o the 2010 change o the caphalaspann breakpoints with the Entarcbacariacsss . Thasae arhelas

Committees/Microbiology/AST/AST.htm

opinegn aricles were reviewed by the FSAS Commities on Laboratory Fractices. The Committes on Laboratory Practices

RO and COMN assessrments of the CLSI changes and are nead for your further mvestigaticn, These

thanks the authers, Paul C, Schreckenberger, Fh.D., and Stephen G, Jenking, Ph.D., for their contributicn to the
understanding of this issue

CLS! Changes to Cephalosporin breakpoints with the Enferobacieriaceses - FRO

CLS! Changes to Cephalosporin breakpoints with the Enterobacteriacese - CON

For more information:

More information on Breakpoints S —
http://www.asm.org/index.php/policy/clsi-meeting-
summaries.html?title=CLSI+Meeting+Summaries



...and thank you to Jean Patel, Mary Jane
Ferraro and CLSI for sharing some

iInformation for this presentation




