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Susceptibility Testing (AST)?

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

# Outline the major changes found in the new
CLSI tables (M100-S16) and standards for disk
diffusion (M2-A9) and MIC testing (M7-A7).

+ Discuss how to optimally use the new Disk
Diffusion and MIC QC Troubleshooting
Guides.

¢ Describe a strategy for implementing the new

practice guidelines in your laboratory, as
appropriate. ) l

CLSI Standards - 2006

..... to be used with text documents
explaining how to perform the tests....

M2-A9 Disk Diffusion (2006)**
M7-A7 MIC (2006)**

* M100 updated yearly

+ M100-S16 Tables (2006)* m

CLINICAL AND

**M2, M7 updated every 3 years // gﬁf,?s:gg?

INSTITUTE .

Reference Terminology

....when | refer to....
+ M100 -- this means the new tables M100-S16

¢ M2 -- this means the new disk diffusion
document M2-A9

+ M7 -- this means the new MIC document M7-A7

¢ M45 -- this means the new fastidious organism
testing document M45-P

¢ CLSI = formerly NCCLS

CLSI M100 contains.....

Updates in /
this edition
M2 Tables Glossary
Disk Diffusion 1&1
M7 Tables
rt

M100

*Test/report
*Breakpoints
-QC

*Test/repo
*Breakpoints
-QC

\ Answers to
user questions

3]

Updated information in
M100-S16

edtarial chisges have been
& type &5 used to highlight the

The Eollowing s adbtioms or changes et otheswse noted as & alebion

All Tables Throughour (M2, Takles 2A2.3; . Tahles 24 2L)
Clurification of meubation temperature (M2 and M7}

Intradurtion tn Tables:
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Changes 2006
CLSI M100-S16

ClLsl,

CLSI Standard Reference
Method and Breakpoints

(M100-S16, page 14)

It iz important for users of M2-AD, MT-AT, and the MI00 Informational Supplement
recognize that the standard methods deseribed in CLSI doruments are reference methods.
These mothods may be uced for routine antimicrobial suscaptibility tasting of clinical isolates,
for evaluation af commereial devices that will be wsed in clinical laboratories, or by dug or
device manufacturers for testing of new agents or systems. Results generated by reference
methods, such as those contained in CLS1 documents, may be used by regulatory authoritles 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 P results that are [\ to results g using
reference methods for the organisms and antimierobial agents deseribed in the deviee
manufieturer’ s approved package incort

CLEI hreakpoints may differ from those approved by various regulatory anthorities for many
reasons, including the following: different data bases, differences in interpretation of data,
differences in doses wrilized in different parts of the world and public health policies.
Differences also exist becouse the CLET proactively evaluates the need for changing breakpoints,
The reagons why breakpoints may change and the manner in which the CLS1evaluates data and
determines hreakpointe are outlined in CLST document MI3—Ovwelopmant of In Vitro
Suscepribitity Testing Criteris and Quality Cantrol Farameters, 8

CLSI M2, M7, M100

¢ Describe standard consensus
“reference methods”

+U.S. clinical labs can use:
—CLSI test method as written

—Method that performs comparably to CLSI
“reference method” (e.g. FDA-cleared
diagnostic AST device)

Diagnostic AST device = commercial instrument or test
used to determine antimicrobial susceptibility in vitro 9

New Antimicrobial Agent Pathway | @

Submits “New Drug Approval” (NDA) Submits condensed version of NDA
request packet to FDA request packet to CLSI
~clinical outcome data ~clinical outcome data
-microbiological data -microbiological data
-breakpoints -breakpoints
-QC ranges -QC ranges
-other -other

If FDA approved

Therapeutic details provided in
pharmaceutical product labeling;
includes FDA breakpoints

Testing to establish FDA Diagnostic Manufacturer
breakpoints done using CLSI
“standard reference methods”

Submits diagnostic AST device
performance data to FDA

If CLSI approved

Testing details and CLSI breakpoints
provided in laboratory testing “reference
standards”....CLSI M2, M7 and M100

Diagnostic AST device performance
data is based on manufacturer
demonstrating that their device
produces results comparable to

results produced with CLSI
“standard reference methods”

If FDA approved

Testing details provided in diagnostic
AST device product labeling;
includes FDA breakpoints

FDA vs. CLSI Breakpoints

¢ Nearly always agree!

+ Sometimes disagree

+ Sometimes only FDA breakpoints (e.g.
tigecycline)

+ Sometimes only CLSI breakpoints (before
drug is FDA cleared or if drug used in
other countries)

+ Sometimes modified by CLSI (e.g., 2006,
vancomycin — S. aureus)

1

2006 Vancomycin MIC (ug/ml)
Breakpoints — S. aureus

CLSI FDA
<2 4-8 >16 <4 8-16 >32

Presently, diagnostic manufacturers
must use FDA breakpoints

Clinical laboratories can use CLSI or FDA breakpoints
Caveat: if using commercial AST instrument, system uses
FDA breakpoints

N
N
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CLSI Introduction to
Tables 1-1B; 2A-2L

Intreduction to Tables 1 Through 1E and 2A Through 2L fer Use With M7-A7—MIC Testing

i the fallewing pages, you will find:

Tables | snd 1A gested provpings of antimicrobial agents that should ke considered for
routine testmg and repontzg by chmical microbiology laboratorses. These guidelines are based
ot drugs with clinical indications appraved by the Food and Drug Administration (FDA) in
the United States. In other countries, placement in Table 1 or 1A of antimicrobial agents
should be based on available drogs approved for clinical use by relevant regulstory

| table (Tables 24 through 2L that contaies

iee alin the MT-AT text documess, Section 16
wygasm goup wd spocific commnents o teslmg

5 that chold be considered f
Doritrcs 5 speciied i Tables |

ne tesung and reporting by clinic
LA (pestivepont groups AL B, O UL

¢ Addtional dgs ts bses an s
wosd raraly
Ured 5

13

P e tory concesiration (MIC) iterpretive standards

CLSI Introduction to Tables
“Clinical Indications”

“These guidelines are based on drugs
with clinical indications approved by the
Food & Drug Administration (FDA) in the
United States. In other countries,
placement in Tables 1 and 1A of
antimicrobial agents should be based on
available drugs approved for clinical use
by relevant regulatory agencies.”

CLSI M100-516; Introduction (M2, M7) 44

Once-A-Day

= = CUBICIN

I M (daptomycin for injection)

T ratme o drosererd of

Example of Drug
Labeling

Drug product labeling....

+ Has many sections, including...

— (Clinical) indications and usage

« Based on demonstrated clinical efficacy

« Examines in vitro susceptibility test and clinical outcome data
— Microbiological activity (in vitro)

« Does not mean clinical efficacy

¢ Provides information for

— Clinicians
— Pharmacists
Daptomycin product labeling... — Diagnostic AST manufacturers
http://www.cubicin.com/PDF/1004-2 MARKETING gt.pdf. — Patients
15 — Others 16
” . . . ’ INDICATIONS AND USAGE
icin (daptomycin for injection) is mdl(‘aled for the treatment of complicated skin and skin siructure infections caused by
Clln Ical Indlcatlon and Usage oll?’l@lollcnmgI D {se= also DOSAGE AND ADMINISTRATION): Staphyiococcus
aureus (including methicill istant strains) pyogenss, agalciiae,
subsp. equisimiis and d plible strains only). Ci ﬂmrapy may be clinically indi-
. CI in |ca| |nd |cat|°n =a d isease entlty that has a cated if the documented or presumed mimogens include Gram-negative or anazrobic organisms. (ses CLINICAL STUDIES)
g . Daptomycin is not indicated for the treatment of pneumonia.
specrﬂc Set Of S Ig ns, Sym ptoms and Iabo ratory for microbi i should be obtained in order to isolate and identify the causative
. H H iniei H pathogens and to determine their susceptibility to daptomycin. Empiric therapy may be initiated while awaiting test results.
findings that can be described to clinicians in Antimicrobal herapy should b adjusted as needd based Upon st resuits.
prOd uct Iabel 1 ng . To reduce the development of drug-resistant bacteria and maintain the effectiveness of Cubicin and other antibacterial drugs,
Cubicin should be used only to treat or prevent infections that are proven or strongly suspecied to be caused by susceptible
¢ Example: bacteria. When culture and susceptibility information are available, they should be considered in selecting or modifying
. P . . . antibacterial therapy. In the absence of such data, local epidemiology and suscepfibility patterns may contribute to the
Daptomycin has clinical indication for empirc selscton of terapy.
complicated skin and skin structure infections e
Cubicin is contraindicated in patients with known hypersensitivity to daptomycin.
This means... WARNINGS
_ Daptomycin can be used to treat S aureus (including Pseudomembranous colifis has been reported with nearly all antibacterial agents, including daptomycin, and may range in
MRSA) wound infections as noted in package insert
+ Clinical indication is linked to specific Daptomycin product labeling...
http://www.cubicin.com/PDF/1004-2 MARKETING gt.pdf.
pathogens 17 18
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is co-adminis|

mEROBOLOGY Daptomycin FDA MIC Breakpoints (same as CLSI)
i, S 1y oeort fclors Ry sl S pas o s, T 1 o Spac of i 2006 - CLSI eliminated disk diffusion breakpoints

1 8t Aantamurin aneamnassae mact slinisali Falsrnt Gram.acitive nathananis hactars Namtamiein rtaine notenes

Table 3. Suscaplibility Interpretive Criteria for Daptomysin
Daptomycin has been shown to be active against most isolates of the following microorganisms both d1 wifro and in clinical

infections, as described in the INDICATIONS AND USAGE section. —— Minimal inhibiiory Disk dilfusian mne
Aerobic and facultative Gram-positive microorganisms: ' comzeriralion {jsgiml ) Diameter {mmp

faecalls ible strains only) 3 1 L} ) | ]
Staphyiacoccus aureus (Including methiciiin-resistant F— . - . - 1
S,,sﬂfmms agalictiae . both in vitro and in clinical infections ‘ = L T S U U
Streptococcus dysgalactiae subsp. equisimilis
Straptococeus pyogenss 1

- — - TG [y gaTs, <1 {e} L] =16 ie) ]
The following in vitrgdata are avallable, but their clinical significance Is unknovin. Greater than 90% of the following cors anserse,
microorganisms dems &2 [ vitro MIC less than or equal to the susceptible breakpoint for daptomycin versus the
bacterial genus. The efficacy CT™migEycin in treating clinical infections due to these microorganisms has not been estab
lished in adequate and well- cuntm\led d Entorococcus faecalls ol i 1<) A1 © it
Aerobic and facultative Gram-positive microorgant™ "_:’:":‘I""“"""'“‘”M"
Corynebaclterium felkelum
6cals ( strains) & Tha MIC interprative criterla Sor 5 Jursus and £, Recals are appikcable only 10 1ests perlormed by broth mcrodiution

Enterococcus faechum (including vancomycin-resistant straing) uging Mugder-Himon brogh adpsted 10 4 calcium coment of 50 mgrL: the MIC ImMerpretive critenia for STaprococus
Staphylococeus epidermidis (including mathicillin-resistant strains) 0. cthar than 5. pnsumonds ar apelicabli only 1 teets paniamed by broth microdilution using Muslsr-lintsn
Staphyiococeus haemolticus breen adjested o & calcim conteat of 50 ML, supplemented wim 2 10 5% ysed horse bkad, Inoculated with &

direct colony suspension and incubated in amblant air 1 35°C fer 20 1 24 hours.
K Tha mans sametar isssresthve pritaria far Sirastnsnseivs ehs Afhar than § ananmaniss ars anndrahls ank s st

Daptomycin product labeling... Daptomycin prt?quct labeling...
http://Iwww.cubicin.com/PDF/1004-2 MARKETING gt.gdﬁ http://www.cubicin.com/PDF/1004-2 MARKETING gt.pd20

Tomuary 2005 Vol 26100 3 Why are some drugs listed in Table 2 but
Table 1. Suggested Groupings of Antimicrobial Agents With FDA Clinical Indications That Should not in Table 1?
Be Ceonsidered for Routine Testing and Reporting on Nonfastidious Qrganisms by Clinical
u.s.
Enterobacteriacese i e Table 1. Suggested G| C o) 1able 1 (M7) FDA Clinical Indlcations That Should
= d Other Hon- al . Suggested Gr| nn indications That U
nE Fnterabacieria Be Consldered for R Drugs to Test/Report o by Clinical
; : g Ampicillin © Ceftazidime Ozacillin’ rﬂ;lrp;g\“\in 3 MlcmblﬂlﬂF[letr o r 3 )
EE & Cefazoin™ Gertamicin Peneiin’ — BhACI i i ﬂm-mlmlmu Siapiyioeocens app. | ERferscoccus spp.
Tz E gepha\ulhm" ] ol b= Fraranbacteriaerar! |
=] ertamicin N:ez\nc“nnur SES [t Feardme P Pt
g icarcilin
Piperacillin R S— = e it
Emilaci EmTRacin T o Daptomycin
N Linezolid
or
dalfopristin® TestRepart
“AmosAcillin-clavulanic acid or Cefepime Wancomycin “Croen
ampicillin-sulbactam | Lo s
Piperacillin-tazokactam . T
Ticaraillin-clavulanic acid CLSI Table 2B-1 (M7)
Cefamandole or Aztreonam Clinciameycin’
L | ostoricidor Cefoporazone Daglomycin Non-Enterobacteriaceae
par} cefuroxime Ciprofiozacin Linezolid N
s Levatlasacin Breakpoints
@ Cefl Tmi o=r =
prg | Merepenem CLSI Table 1 (M7) | il
Sx - Cefmetazole Ticarcilin-clavlanic acid o Te n-ciernusnic 00
SE% | cetoperazonet Drugs to Test/Report1 [ e

Possible Reasons why drug may be in Susceptib|e (“S”) Reworded
Table 2 but not Table 1...

¢ New -...implies that isolates are inhibited by

+ Drug does not have an FDA clinical the usually achievable concentrations of
indication for organism antimicrobial agent when the recommended

+ Drug may not be used in the USA dosage is used for the site of infection.

¢ Drug is not a first-choice or alternative =...impli ection due to the
drug suggested for routine testing for P riatdly treated with the
organism yjal apent recommended
Example: \ And infecting

) e contraindicated.
— piperacillin-tazobactam and P. aeruginosa

23 CLSI M100-S16; Introduction_(M2, M7) 54
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Intermediate (“1”’)

+ The “intermediate” category includes isolates with
antimicrobial agent MICs that approach usually attainable
blood and tissue levels and for which response rates
may be lower than for susceptible isolates. The
intermediate category implies clinical efficacy in body
sites where the drugs are physiologically concentrated
(e.g., quinolones and B-lactams in urine) or when a higher
than normal* dosage of a drug can be used (e.g.,
B-lactams). This category also includes a buffer zone,
which should prevent small, uncontrolled, technical
factors from causing major discrepancies in
interpretations, especially for drugs with narrow
pharmacotoxicity margins.

*previously stated “high dosage”
CLSI M100-S16; Introduction_ (M2, M7) 55

Resistant (“R”) Reworded

+ New —...implies that isolates are not inhibited by the
usually achievable concentrations of the agent with
normal dosage schedules and/or that demonstrate MICs
that fall in the range where specific microbial resistance
mechanisms are likely (e.g., B-lactamases), and clinical
efficacy of that agent against the isolate has not been

reliably shown in treatment studies.

¢+ Old - strains are

schedules and/or f§ R P
microbial resistancg mechaNjspis (e.g., B- Iactamases)
and clinical efficacy W@s not Jéen reliable in treatment

studies. CLSI M100-S16; Introduction (M2, M7) 2¢

“S” only Definition

rare
occurrence

iy nnly ‘8 cnmna are specified:
For some icrohial the absence or rare occurrence of resistant strains
precludes r]gfm.mg any results categories other than “susceptible.” For strains yielding results
i category, ism identification and antimicrohbial susceptibility
test resu]ls s}\nulrl be Ennﬁ.rmerl Subsequently, the isolates should be saved and submitted to a
reference lahoratory that will confirm results using a CLSI reference dilution method.

CLSI M100-S16; Introduction (M2, M7)

“Absence” vs. “rare occurrence”....
How do we know if there has EVER
been a “NS” isolate?

¢Check CLSI M100-S16 “Suggestions
for Verification of AST Results and
Confirmation of Organism
Identification” [Table 4 (M2) or Table
8 (M7)]

NS, not susceptible

27 28
Excerpt from: °NS Example
“Suggestions for Verification of AST Results NS, not susceptible
and Confirmation of Organism Identification” S. pneumoniae - Vancomycin®
Category | Category Il
Organism or Group Verify at all labs Verify — institution specific M I C (l‘lglm I)
Staphylococcus aureus | daptomycin - NS oxacillin - R M In_t E
linezolid — NS

quin-dalfo -l or R
vancomycin -l or R

Streptococcus fluoroquinolone - NS | penicillin -R
pneumoniae linezolid® — NS 3rd-gen cephalosporin- R
vancomycin® - NS

NS, not susceptible
Note: superscript “c” means “never reported”

CLSI M100-S16; Tables 4 (M2) and 8 (M7) 29

vancomycin <1.0 - -

*investigate any NS isolate

..Repeat ID and AST

..Save isolate

..Send to reference lab (test by CLSI MIC method)

Note: vancomycin-NS S. pneumoniae have NEVER been
reported

CLSI M100-S16; Table 2G (M7) 30
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NS Example
NS, not susceptible

S. aureus - Linezolid
MIC (ug/ml)
Susc Int Res

linezolid <4.0 - -

*investigate any NS isolate

..Repeat ID and AST

..Save isolate

..Send to reference lab (CLSI MIC method)

Note: linezolid-NS S. aureus have been reported on rare
occasions

CLSI M100-S16; Table 2C (M7) 31

CLSI Introduction to Tables
Added ESBLs to “Warning” List

¥.  Waming

Some of the comments m the tables relate to dangerously misleading resulis that
certan anfimicrotial agents are tested and reported as susceptible aganst spec
These are dencted with the word “Warning.”

occur when
srganisens

“Warning™: The followirg esimucrobaal agentforgarssm combmations may eppar active i vitne but arc.
not effective chnically and should not be reported as sxsceptible

Locaion Crgamsm Armicrobial Ag-ats That Must Nob
be Reported as Suscepbble
Table 24 ESEL ng K. faz | percilins, ins. and
£ oxytoce; E coli, and P. aztreonam
mirabilis
Table 24 Salmonellx spp., Shigellz spo. 1% and 22 generabon cephalosporzs,

1y and ammmoglycosides

Tahle 2C ozacillm-resstart Saphybooos | pencillins, p-lactamip-lactamase mhibitor
2p combinations, cephems, and cabapenems

ammoglycossies (eacegt Hgh

concestrations), cephalosporins,

clindemycin, ead rimethoprim-

Table 2D Fnisrorems 5P

TaHlz 2K, (Table 22| Servimaa pestis F-Tectam ansmicrobial agents

THET Siteria spm. cepdosputins 32
Clarification of Incubation
Temperature Range CLSI M45-P Guideline
+ 35°C +/- 2°C (except staphylococci as « .. . A
shown below and Neisseria gonorrhoeae) Methods for Antimicrobial Dilution
Tablo 2C. MIC e Standan o Stapffococcus sam. and Disk Susceptibility Testing of
Testing Coniions Winimal Infrequently-Isolated or Fastidious
ranges.)
Medium:  Broth dilution: Cation-adjusted Mueller-Hinton broth (CAMHE! ig”’
edum C:\DMHEII ﬂ\lflg Q%arl\loanClafé?SDfacilliL:ﬁ n?;th:gilﬁ:, arl?d n(afmllin, ! Staphykc BaCterla
CAMHB supplemented to 50 pg/mL calcium for daptormyein Escheric
Agar dilution: Mueller-Hinton agar (MHA); Agar dilution has not combina
been validated for daptormycin.
MHA plus 2% MaCl for oxacillin, methicillin, and nafcillin Staphykc 'CLINICAL AND
Inoculum:  Direct colony suspension, equivalent to a 0.5 McFarland standard ATCC® | / LABORATORY
Incubation: 3542 °C; ambient air; 16 to 20 hours; 24 hours for oxacillin, tesh STANDARDS
methicillin, naftillin, and vancomyein. Testing at temperatures INSTITUTE
—1 above 35 °C may not detect MRS.
33
On inside cover of each CLSI document is description of
CLS' M45_P Guide"ne Standard, Guideline, Proposed, Approved and more....
. . Clinical and Laboratory Standards Institute
+ “Guideline” vs. “Standard” Providing NCOLS skindards and guidelioes, SO0 212 shandards, and BOTC 76 standards
¢ M45is.... cumsat st adpe lo e vl of corsezns
paed” and Vapproved ” Depenting o the need fol
— Based upon data in published literature e selsction, Sacueats 2
— Based on MIC distributions and resistance mechanisms ey commat n ot Aoy wesiowis fos on -
of organisms of s i s pocs 5 G .
Limited clinical data available to support decisions g - ]
+ M100 is a “standard” and is based on substantial e oy 1 TnerTy pudil laning et
clinical data in addition to in vitro data (see CLSI la sddticn 1o dersloping md promoting ke we of
M23)
+ “P” = proposed; will likely become M45-“A” (A= LA ATIONS
approved) chiched & tanbad, sdetin, on
35

Stamdard 4 documest Seveloped theough the coraensus

" R
mocen D clegly glenser goecic sgpy  Procidues. Provisicos in CLSI etnduds and K‘“‘EE'“
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CLSIM45-P Guideline CLSI M45-P Guideline

Abiotrophia / Granulicatella | Lactobacillus
*Aeromonas / Plesiomonas |Leuconostoc +“Testing should only be undertaken
Bacillus spp. (not anthrax) |Listeria monocytogenes in consultation with infectious
Campylobacter jejuni / coli |Moraxella catarrhalis diseases or other expert clinicians
Corynebacterium *Pasteurella that can assist in determining if
Erysipelothrix Pediococcus susceptibility testing is needed in the
HACEK Group *Vibrio spp. (not cholera) management of a specific patient.”

disk diffusion method described in addition to MIC method CLS i g
LSI M45-P; Indications
37 38
Table §, Coryrebactoriar spp. (ncluding €. & i ive Critaria for Broth Microdiulion
Susceptibility Testing
3,
Testirg Condifcns Wirimdl G Recrmencations Beents 1 Gorsicer for CLSI M45-P Table 5 (Con t)
FrimaryTesting .
Medium  Gatin sdvsted Mler ren bt i sd horss -
Pty ey e Corynebacterium spp.
Incouum  Direct o3lony suspersicn, 2quivalert to a il ShAoFaand \é,.’.‘,‘ﬁfm?;].’,
St Gertzmicin
Incubstion 3 9C; ambiert ar for 2440 hours Supplementd rformation
Fesisance:
Genera Comments 5 [ i may il i 10 Titiple drug clasres.
W own shemterstes snoine e e
Nonf3stidlous; grows well an 3447, amilert ar; i0-i4 hous: Tecting of Knlates from norrally Gerle somes (iond citires. deen tese, impanted prdetn deines) mas he namarted . capecially in mm nodefrient
() Ferzome srgankmiantimicrosia comtinztions, the atzence orram cocamencs of resitart arming sresludes definng any resuts cazgeries aherthan patiers.
e bie T Sras i ISk SuGAe 3 3 WONALS3op FI- Doty OanIaT Hariheaton and SHIIS o) Saec sty Fo3 oot
stoud te corimred. fubsequenty, the Isolaes stould be sved and susmited To a reference laboratoy for corrlratin Jeriwlicn of InteFretive Criteria;
nterpretive criteris for penicilin ard enghromycin @ based pimarit on WIC dstributions following testing of @ large mumber of iolates. Cephalosporin
e are i e Shese T Bveatouseoa s Incaoll e eis H SOl o nase Tor Futersants SPE-| FnTNG
HOTE: In‘ormation inbolfe wpe is consideredtentatice forans vear terpretive crieriz are adapted fromthosetor Siaphyicocces spp. as published inthe cunent edtion of CLH documert wiDD
AL gL Testirg Motes:
Mritmicrobe Mritimierooal Agent Interpretive _niena Lormme-ts & 24hours. kolates i inle results for i 45 hours,
e
§ [l R
By e UL A AL
TEFFER I I Ty TR S PR T o
| EL I
L I
) —r—|
T —
s = ALl
TRpE = pil] CLSI M45-P Table 5
VAN OmIn Era H
Iecopann Fow lom Corynebacterium spp. 39 40

Enterobacteriaceae

Changes 2006
CLARIFICATIONS...
CLSI M1 00-81 6 + ESBL screening breakpoints for Proteus
Gram Negatives mirabilis

+ Warning comment for Salmonella/Shigella
+ AST of Salmonella spp. from feces

GNR 42
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Proteus mirabilis
ESBL Screen Test

Drug Disk Screen | MIC Screen
(mm) (ng/ml)
Cefpodoxime <22* >1*
Ceftazidime <22 >1
Aztreonam NA NA
Cefotaxime <27 >1
Ceftriaxone NA NA

*unique for P. mirabilis (as compared to <17 mm and >4 ug/ml
for E. coli and Klebsiella spp.); NA, not applicable

CLSI M100-S16; Table 2A (M2, M7) 43

“Warning” Comment
Salmonella/Shigella

+“Warning: For Salmonella and Shigella spp.,
aminoglycosides, 15t - and 2"d -generation
cephalosporins and cephamycins may appear
active in vitro but are not effective clinically and
should not be reported as “S”.

CLSI M100-S16; Table 2A (M2, M7) 44

ticareillin-clavulanic acid

cephers (parerteral) cephaloeporn [ cefazolin
cephalothin

cephalosporin [ cefamandole
cefbmicid
cefwrozxime {sodium)

Cophalosporin [T cefoperazons

cefotaxime

CLSI Glossary | e

ceftizoxime

(Part 1) oo

cephalosporn [Ve

T
hazogreind cefh le
Cephems eplastyey etz

cefoxitin

cephers (oral) cephalospori® ﬁﬂ !
il
cefdimir
cefditoren
cefetamet
cefixime
cefpodoximne
ceiprozil
ceftibuten
cefioxime (sxetil)
xin
45

cephsadine
cabacephem Toracaibel

Salmonella Reporting

+When fecal isolates_of Salmonella and Shigella
spp. are tested only ampicillin, a quinolone, and
trimeth-sulfa should be tested and reported
routinely. In addition, chloramphenicol and a 3-
generation cephalosporin should be tested and
reported for extraintestinal isolates of Salmonella

spp.

CLSI M100-S16; Table 2A (M2, M7)

Salmonella spp. (feces)

ampicillin S
ciprofloxacin S
trimeth-sulfa S

Notes:

« Add chloramphenicol (if your MDs want this) and 3d-
generation cephalosporin for extraintestinal isolates

« May not need to do AST on Salmonella spp. isolated from
patients with mild diarrhea as disease is self-limiting

47

Non-Enterobacteriaceae

+ Added separate breakpoint tables:
— Pseudomonas aeruginosa (disk diffusion)

— Pseudomonas aeruginosa and other non-
Enterobacteriaceae (MIC)

— Acinetobacter spp.
— Burkholderia cepacia
— Stenotrophomonas maltophilia
¢ Delete P. aeruginosa “Rx” comment
¢ Colistin / polymyxin B
— Deleted disk diffusion QC ranges
— Added colistin MIC breakpoints for Acinetobacter spp.

48
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CLSI Table 1 (M7)
Drugs to Test/Report

Table 1. Suggested Groupings of Antimicrobial Agents With FDA Clinical Indications That Should
Ba_Consldared for Reutine Tasting and Reporting on Monfastldlous Grganisms by Clinleal
Microbislagy Labaratories inthe LS.

Tt TeRaEdTe T L=
s

T TR PRRER
Caphscshin®
Tertaior Wemcin o

=

r
i
e
H3
82

AND REPDRT

Table 1, (Continuad)

Table 2B-4 (M7) MIC Breakpoints
for Stenotrophomonas maltophilia

Table 204, MIC Inserprethve Standards /i ) for Breakpsinis f malophilis

[Vesiing Condasoms | Wil G Facormwmeriatioms (See Tatis § for Acceoman G%]
Bange

e B T AT {
é;g e T T T =k !
= Thekaar T T 1 49 T 50
S maltophilia (blOOd) What if MD asks for results for other
drugs on S. maltophilia?
MIC (ug/ml oot ]
ceftazidime 32 R ption to con'5|der:.....
levofloxacin 2's +Get request in writing, preferably
minocycline 158 from Infectious Diseases clinician
ticarcillin-clav 16 S ¢+ Test by MIC only
trimeth-sulfa 0.5/9.5S +Report results without interpretation
These are the only drugs for which there are MIC * Qualify results
breakpoints in M100-S16 Table 2B-4 (M7)
51 52

S. maltophilia (blood)

Report MIC (ug/ml

Option | *aztreonam 8
ceftazidime 32 R
levofloxacin 2S
minocycline 18
ticarcillin-clav 16 S
trimeth-sulfa <0.5/9.5 S

*No MIC interpretive criteria available; reported per Dr.
Jones request; Infectious Diseases consult suggested

53

Rx: Comment Deleted
Pseudomonas aeruginosa

“Rx: P. aeruginosaMfettiqns in granulo-
cytopenic patientf aqd seridyus infections in other
patients should gxted wkh maximum doses
of the selected a
(carboxypenicillilNor ureidgpenicilllin) or
ceftazidime in comBDinat
aminoglycoside.”

Rationale for deletion — there are currently other
options for treatment

CLSI M100-S16; Table 2B (M2, M7)

54
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Colistin / Polymyxin B

¢ Currently, NO disk diffusion recommendations
¢ Acinetobacter spp.

Antimicrobial MIC (ug/ml)
Agent S ] R
Polymyxin B or <2 - >4
colistin

+ Breakpoints for other bugs forthcoming

+ No FDA-cleared test

CLSI M100-S16; Table 2B (M7) 55

Haemophilus spp.
Neisseria meningitidis

+Procedures in M2, M7 and M100 are
for H. influenzae and H. parainfluenzae
— CLSI M45-P for other Haemophilus species
+Neisseria meningitidis
— Added disk diffusion procedure

56

Standard Disk Diffusion
Method for
Neisseria meningitidis

NEW!

Table ). Fone Dlameter Interpreshe Standards and | Inhissitory for
ixeria meningitidis

Testng Condans Marimal 0C Recommendations (Soe Tablos 3 and 3 for accoptable

OF ranges )

Mueller Hinton Agar with 5% shiep hiood

Wi Dinwes n, eutvaent 1 4
115 McFarland standard

ervvwmonien ATCC® 49610 in 5% COy, £ coff ATCCS
ambiont 2 00 5
oshaion: 3642 °C; 6l 03 A0 24 bours

Srasecocan
2503 ncubmed smer % COs) shoubd be wsed
for ciprofiaskacn, naldodc ck, and minocycine.

General Comments

1) Heommencled priscautions: Nosalty Level 2 (IFSLZ) practicus oo recomemsrsdesd fof s organism. Wi poystsls, procesun i B 1o genes oy
O amats Shcni o peron et whre s b 350y St "

i For e

uning 8 T

T Beport Aririeratial
Group gt

CLSI M100-516; Table 2J (M2) 57

Neisseria meningitidis
Disk Diffusion Testing

Medium: MHA with 5% sheep blood

Inoculum: direct colony suspension equivalent
to 0.5 McFarland standard

Incubation: 35°C +/- 2°C; 5% CO,; 20-24h
QcC: S. pneumoniae ATCC 49619
E. coli ATCC 25922 (select drugs)

Biosafety Level 2 (BSL 2) safety practices; use biosafety cabinet
58

Neisseria meningitidis
Disk Diffusion Testing

¢+ Therapeutic agents*
—*Penicillin
—*Ampicillin
— Cefotaxime
— Ceftriaxone
— Meropenem
— Chloramphenicol

All drugs listed are in Test/Report Group C “Supplemental,
Report Selectively”

*No disk diffusion breakpoints; must do MIC test 59

Neisseria meningitidis
Disk Diffusion Testing

+ “Breakpoints may be appropriate only for
prophylaxis of meningococcal case contacts”
— Azithromycin
— Ciprofloxacin
— Minocycline
— Nalidixic acid (for surveillance only; may detect
diminished fluoroquinolone susceptibility)

— Rifampin

— Trimethoprim-sulfamethoxazole (predicts susceptibility
to sulfonamides also)

All drugs listed are in Test/Report Group C “Supplemental,
Report Selectively” 60
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Changes 2006
CLSI M100-S16
Gram Positives

GRE

Daptomycin
For.....
— Staphylococcus
— Enterococcus
— Streptococcus
+ Deleted daptomycin disk diffusion breakpoints

— Rationale for deletion — inability of disk diffusion
method to consistently detect those few isolates that
are non-susceptible to daptomycin

+ Specify agar dilution testing has not been
validated for daptomycin

¢ FDA-cleared for several commercial systems

62

Staphylococcus spp.

Clarifications...

¢ For disk diffusion testing, cefoxitin disk is..

— Preferred over oxacillin disk for detection of mecA-
mediated resistance

— A “surrogate” for oxacillin (report oxacillin NOT cefoxitin)

— Should always be used for S. lugdunensis (do not use
oxacillin disk)

¢ Fluoroquinolones — breakpoints for
gatifloxacin, levofloxacin, moxifloxacin, and
ofloxacin still tentative (for another year)

63

Cefoxitin Disk for mecA-mediated
Resistance in Staphylococci

Cefoxitin zone (mm)

Res Susc
S. aureus <19* >20**
S. lugdunensis  <19* >20**
CoNS <24* >25**

* Report as oxacillin resistant
** Report as oxacillin susceptible
CoNS, coagulase-negative staphylococci

CLSI M100-S16; Table 2C (M2) g4

MIC Breakpoints (ung/ml)
Staphylococcus and Fluoroquinolones

Old (M100-S14)* | M100-S15, M100-S16 **
S | R S 1 R
Gatifloxacin <2 4 >8 | <0.5 1 >2
Levofloxacin | <2 4 >8 <1 2 >4
Moxifloxacin none <0.5 1 22

*Same as current FDA breakpoints
**Tentative for another year
Check M100-S16 for corresponding disk diffusion

breakpoints 65

Staphylococcus spp.

Additions/changes...

+ Modified vancomycin MIC breakpoints for
S. aureus

+ Table highlighting use of BHI-vancomycin
agar for S. aureus

66
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CLSI Vancomycin MIC (pg/ml)
Breakpoints — S. aureus

2006 2005
<2 4-8 >16 <4 8-16 >32

Notes:

2005 same as current FDA breakpoints

No change in disk diffusion breakpoints

No change for coagulase-negative staphylococci ,

Why did CLSI modify vancomycin
breakpoints for S. aureus?

¢ To detect emerging vancomycin resistance

— Data shows patients fail vancomycin therapy
when infected with S. aureus with vancomycin
MICs of >4 ug/ml

— Clinical labs have been advised by CDC to
investigate S. aureus with vancomycin MICs of
>4 ug/ml as potential VISA or VRSA

— Some VISA test 4 ug/ml by some methods

68

Modifying CLSI Breakpoints

CLSI has mechanism for reevaluation of
breakpoints when needed as defined in
CLSI M23-A2 “Development of In Vitro
Susceptibility Testing Criteria and QC
Parameters”

69

Will it matter what vancomycin
breakpoints we use for S. aureus?

+ “Either FDA or CLSI susceptibility interpretive
breakpoints are acceptable to clinical laboratory
accrediting bodies” (CLSI M100-S16, page 14)

¢ ...and we should all pursue S. aureus with
vancomycin MICs >4 ug/ml since these could be

VISA (or VRSA if 216 pg/ml)
http://www.cdc.gov/ncidod/dhqp/ar_visavrsa_algo.html

¢ So, if we ALL diligently pursue vancomycin MICs
of >4 ug/ml in S. aureus, it really won’t matter

70

S. aureus - Vancomycin MICs*
UCLA 1/00-10/05 (n=13981)

oint ‘
<=0.5 1 2 4 ) 16 >=32
*CLSI broth microdilution :
reference method Vancomycin MIC (ug/ml) -

Table 2C. [Continued)

Sereening Tests for Oxacillin Resistance and Reduced Susceptibility 1o Vancomycin
in Sephylococcus Buris

e ol T Ve
(e | RFCC AR T T o, T st T gt
7 ot vancren

e s | Dl coliny ssprrmion (o o 1.5 McFarlad

BHI-Vancomycin (6 pg/ml) f | St

Screen [

Examine for s ]
‘cakorry o kght 18 of groveh. ‘colomy or ligh film of gr owh. Perform sancamycin
MIC Using & walidsted MIC mehod i confm
PErsted S LB LEpLEATY

Enterococeas drecals ATCC® 51299 . Resistant

o SR SR AT T

Shepbylocovens servus AT £3300 -
Fzistort

« Add BHI-V screen if using automated system (unless fixed,
check with manufacturer) or use CLSI MIC reference method
or Etest to detect reduced susceptibility to vancomycin in S.
aureus

* For workup of VISA and VRSA, see

http://www.cdc.gov/ncidod/dhqgp/ar_visavrsa_algo.html 72
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VRSA (as of 12/05)

MIC Source Date Location
(ug/ml)
1 1024 | foot ulcer 4/02 | Michigan
2 32 foot ulcer 9/02 | Pennsylvania
3 64 nephrostomy tube | 3/04 | New York
4 256 foot ulcer 2/05 | Michigan
5 512 wound 10/05 | Michigan

1 Reference broth microdilution MIC

73

Enterococcus spp.

Additions/changes...
¢ Deleted vancomycin-synergy Rx comment

¢ Added definitions for high-level
aminoglycoside resistance (HLAR) testing
for disk diffusion (similar to those for MIC
testing)

74

Enterococcus Rx Comment
Deleted

Rd for serious
uch as

erapy with an
indicated.

+ Rx: If vancomygX
enterococcal i
endocarditis, ¢
aminoglycosidy

+ Rationale for deletion — use of vancomycin
should not be encouraged; ampicillin or
penicillin are the preferred agents to use in
combination therapy for enterococci

CLSI M100-516; Table 2D (M2, M7)

Enterococcus spp.

75

Disk diffusion screen for HLAR

.........

i fpraide. waianss, A1) SUpplamard Wets 192 SR rabn B may e haiphd fa1 v

st

Enterococcus spp.
Disk diffusion Screen for HLAR

¢ Resistant -- will not be synergistic with
cell-wall-active agent (e.g., ampicillin,
penicillin, vancomycin)

¢ Inconclusive -- perform an agar dilution or
broth microdilution test to confirm

+ Susceptible -- will be synergistic with cell-
wall-active agent (e.g., ampicillin,
penicillin, vancomycin) that is also

susceptible
CLSI M100-S16; Table 2D (M2)

77

Streptococcus pneumoniae
Modified reporting recommendations

for meropenem...

¢ “Penicillin and cefotaxime or
ceftriaxone or meropenem should be
tested by a reliable MIC method and
reported routinely with CSF isolates
of S. pneumoniae.”

CLSI M100-S16; Table 2G (M2, M7) 73
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New Antimicrobial Agents
in M100-S16*

Ceftobiprole

¢ Manufacturer:

Agent Drug class Route of FDA —Joh.nson & J.ohnson
administration | approved +Possible clinical use:
ceftobiprole |  cephem v No —Nosocomial pneumonia
faropenem penem PO No —_Comp_licated skin and skin structure
infections
*In Glossary and QC tables only
79 80
Ceftobiprole (con’t) Faropenem
+ Microbiological activity: ¢ Manufacturer:
— Staphylococci (including MRSA) . '
— Streptococci (including penicillin-R S. pneumoniae) - Replldyne

— Enterococcus faecalis
— Most Enterobacteriaceae
— Haemophilus influenzae (including BLNAR)
— Many Pseudomonas aeruginosa and Acinetobacter
baumannii
+ Limited activity:
— Many non-Enterobacteriaceae
— Enterococcus faecium
— ESBL-producers
— Metallo-beta-lactamase producers

— Beta-lactamase-producing anaerobes 81

¢ Possible clinical use:
—Bacterial sinusitis

—Acute exacerbations of chronic
bronchitis

—Community-acquired pneumonia

—Uncomplicated skin and skin structure
infections

82

Faropenem (con’t)

+ Microbiological activity:

— Respiratory pathogens (S. pneumoniae, H.
influenzae, M. catarrhalis)

—S. pyogenes

—MSSA

— Some Enterobacteriaceae
+ Limited activity:

— Non-Enterobacteriaceae

— Enterobacter spp.

— Enterococcus faecium

~MRSA 53

Changes 2006
CLSI M100-S16
Quality Assessment /
Quality Control

QAQG

jhindler CLSI M100-S16
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Quality Control

ADDITIONS / Changes...

¢+Added QC ranges:
— Ceftobiprole
— Faropenem

— Drugs for testing Campylobacter jejuni ATCC
33560 using broth dilution method

QC Tables

Table M2 (disk diffusion) M7 (MIC testing)

3 Nonfastidious Nonfastidious

3A |Fastidious Fastidious (broth dilution)

3B [DD QC Testing Fastidious (agar dilution)

Frequency

3C |DD Troubleshooting Fastidious (broth dilution +
Guide (NewD) supplement)*

3D (NA

Fastidious (Brucella_brgth
dilution)*

DD, disk diffusion; NA, not applicable;

. X . N .
85 ‘when testing potential agents of bioterrorism 86
QC Tables (con’t) Table 3C. Disk Diffusion QC
Troubleshooting Guide
Table M2 M7
N Tahle 3C. Disk Diffasion C Troubleshsoting Cuide
3E [NA MIC QC Testing Frequency
This rahle provides suidance far treubleshooting and cerrzctive actin for sut-ofrance quality
comtrol. primarily using antimicroiial sasceptibility tesws with Mueller Hinton Agar. Fefer to M-
. . AD, Disk Diffusi Section 15, Quality Coatrol Procedares and Appendix A. Quality Control
3F NA MIC Troubleshooting Guide Prataen] Flow O:anl:mfrrsdrililnal hfn-nal:‘nl. nn—ll'»mltg:r]:mlit)l'l:mtmlwsl\zmnn'ﬂ first be
@ repeated. IF the e is nmresnlved, this trovhleshanting swide pvides adéitinna] meopstinns far
‘troubleshoeting out-ef range quality control results. [n addition, if wrescled, mencfcrurers
should be rotified of potential procuct problems.
Gemeral Commenis
{1} QT ergamism msintesazce: sid repested subeultures. Ratriove new QC sirsin fiom sinck M using lyvphized
| - mmlﬁ;nﬁhmwﬂ&mmni:::a&]l:l:‘}s;llml{
numonice ATCC® W0il3: 21 -83*Cer apd i weekly.
Aatinirobial dgent  CC Sosin Observadon Pnhhl:g Conmens/Artion
*NA, not applicable Amicleids Ay Zone iwa sl ST e B
Jowrers pHL
AmTragycesies ARy Tane 8 1aRze AccepTable pH TaRgs = 7.2 7.4
g et - 2 2
Tmiragprades
87 Tonnseile o £ ol ATCCY = ic il i 2 B 881
i Jon i o ey

Disk Diffusion QC Troubleshooting Guide
Table 3C (M2) Examples:

Antimicrobial QC Strain Observation Probable Comments /
Agent Cause Action

Disk has lost | Use alternative lot

Beta-lactam Any Zone initially

group acceptable but | potency of disks. Check
decreases and storage
possibly out-of- conditions and
range over time package
integrity.
Imipenem,

cefaclor, and
clavulanic acid
are especially
labile.

Zone too large pH of media | Acceptable pH
too high range =7.2=7.4

Quinolones Any

CLSI M100-S16; Table 3C (M2) 89

CLSI Standards - 2006

+ M100-S16 Tables (2006)*

.....to be used with text documents
explaining how to perform the tests....

M2-A9 Disk Diffusion (2006)** ﬂ@
M7-A7 MIC (2006)**

*M100 updated yearly
**M2, M7 updated every 3 years

CLINICAL AND
/ LABORATORY

STANDARDS

INSTITUTE .

jhindler CLSI M100-S16
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M2-A9, M7-A7
Primary Changes

¢ Primarily expanded discussions and
detailed recommendations for test
procedures in M100-S16 including
those for:
— Oxacillin-resistant staphylococci
— Streptococcus pneumoniae
— Streptococcus spp.
— Neisseria meningitidis

91

M2-A9, M7-A7
Primary Changes (con’t)
¢ Additions to antimicrobial agent
descriptions

¢ Additional tips for media/reagent
preparation

¢ Supplemental QC suggestions

92

Last pages of M2 and M7

Summary of Comments and
Subcommittee Responses

[-lindenl and Lakorstory Standards Instirut eansensus proesduses ineluds an appeals procsss that

is described in domll in Section § of the A . Far farther

contact CLEI or visit sur website at www.clsi.org,

Summary of © and Subc

MI-AE: Performance Standands for & byl Disk Bility Tesiz; Approved
Standard—Fighth Edrtion

s B

*  Although there are twe formulatiens for cefuraxime, ane for parenteral and ome for aral
administration, there s enly one diak Ror Libaratary terting. Different interpretive eriteris were
developed based om the different pharmacedymamic/pharmacokinetic data and  clisical

indications far the frmubations, Tables 2A throwgh 20 shaubl be wsed to guide 93
for individua) erganisms.

Q&A Example (paraphrased)

¢ Q — Why is D zone test not recommended for
Streptococcus pneumoniae?

¢ A —Isolates of Streptococcus pneumoniae can
have erm-mediated resistance to erythromycin.
However, the vast majority of these are also
resistant to clindamycin (constitutive phenotype).
Rare isolates of pneumococci may have inducible
resistance; however the clinical significance of this
has not been established. Therefore, routine testing
for inducible clindamycin resistance is not
recommended for this species.

94

Issues Under Discussion by CLSI

+ Additional recommendations for testing
colistin / polymyxin B

+ Disk diffusion test for Campylobacter spp.

¢ Detection of ESBLs

¢ Review recommendations for drugs to Test
| Report (Table 1)
+ Improved communication of CLSI AST
Subcommittee decisions
95

Material on your CD-ROM...

PowerPoint presentation

PDF of “New Antimicrobial Agent
Pathway” slide (slide #10)

M100-S16 checklist
References

CLSI information flier
CLSI catalogue

N =

oar®

96
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To Ask a Question....

¢ Please send to neoffice@nlitn.org

+Questions will be compiled and
answers will be published on

http://www.phppo.cdc.gov/nltn/nphtc

s/ast012506.aspx

97
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