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FUTZING WITH THIS...MORE

=5 Table 1A, pings of Agents App:
for Clinical Use That Should Be Considered for Testing and Reporting on Nonfastidious Organisms by
Microbiology Laboratories in the United States
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THE BIG ONE

Table 2A. Enterobacterales (Continued)

o
0 of 4 g every 8 ) admin

CLSI M100-Ed31, 2021; -Ed32, 2022
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MINIEVIEW

Understanding and Addressing CLSI Breakpoint Revisions: a
Primer for Clinical Laboratories

Remnney M. Humpbeies,** &pell B Albobt,* lanet &, Hindier®
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ARSTRACT The Clinical and Lahortory Standards Institute €180 hay eevised
seveal berakpaints since 2010 for bacteria that grow seeobically. In 2019, these
revisinen include changes to the ciprofloxacin and levolloxacin beeakpainis for
the and Preud aerugingsa, d break for
Enterococous spp, and cefiaroline breakpoints for Sophylococo oureus, Imple-
mentation of the revisions is @ challenge for s labosstores, s not o8 sypems have
FOA clearance for the revised fcurent) breskpomnts, compounded by the need for
labwaratoeies o perform validation ssudies and 10 make uodates 1o leboratary infor
mation syemielectionie medical necord buikds in the semting of limited informaticn
technology infrastructure. Thin minireview describies the Breakpoint reviaions in the
M100 supglement since 2010 and Wrategies for the lsboratory on how to best sdopt
thee in clinical testing.

KETYWORDS CLSL FDA, sntimicrobisl sunceptibiliny testing, breskpoints.

J. Clin. Microbiol. 57:¢00203-19



WHEN NEEDED?

Significant MIC/disk diffusion discordance when testing
recent clinical isolates

Changes to CLSI-approved reference methods

Recognition of a new resistance mechanism

J. Clin. Microbiol. 57:¢00203-19

WHEN NEEDED?

Specific public health need not addressed previously

Differences between CLSI and other regulatory organizations

New data demonstrate poor prediction of clinical response
using previous breakpoints

J. Clin. Microbiol. 57:¢00203-19

WHEN NEEDED?

PHARMACOLOGY SAYS:
New PK/PD data indicate existing breakpoint too high/low

Recognition that antimicrobial dosage regimens used in
widespread clinical practice differ substantially from
dosage regimens used to establish previous breakpoints

Introduction of new formulations of antimicrobial agents,
resulting in different PK characteristics

New data emerge to demonstrate the previous breakpoints
were not optimal for common uses of antimicrobial agent

J. Clin. Microbiol. 57:¢00203-19

WHY NEEDED?

New PK/PD data indicate existing breakpoint too high/low

CLSI rationale document MR 14



Piperacillin-Tazobactam Breakpoints for Enterobacterales %CLSI

CLS! rationale document MR14
February 2022

THINGS HAPPEN OVER 30 YEARS

@ Ureidopenicillin + B-lactamase inhibitor compound

@ p-lactamases that are inhibited

SHV
TEM
CTX-M
@ p-lactamases less inhibited
OXA-1
OXA-30

CLSI rationale document MR 14

REVIEW OF PROCESS

@® CLSI voluntary consensus process

Members (clinical, industry, government)
Advisors
Observers (public)

® Subcommittee on antimicrobial susceptibility testing

In vitro data
Pharmacokinetic/pharmacodynamic (PK/PD)
Clinical studies

@ Establish AST methods, breakpoints (M100, M45),
quality control ranges

Escherichia col
Klebsiella pneumoniae

W Ampc

I EsEL

B EsBL and AmpC

[l No ESBL or AmpC

[] 0xA narrow

[] ESBL and AmpC and OXA narrow

! ESBL and OXA narrcw\
] be-repressed AmpC

Number of isolates

Piperacillin-tazobactam MIC, pg/mL

37% of US isolates with MIC >1 pug/mL
to aztreonam, ceftazidime, ceftriaxone
harbored OXA B-lactamase

CLSI rationale document MR 14




THEORY PROBABILITY OF TARGET ATTAINMENT

@ In order for an antimicrobial agent to work: @ Modern methods of PK/PD evaluation determined
low PTA for piperacillin-tazobactam when utilizing

Get there . .
current CLSI breakpoints (normal renal function)

Get there in enough concentration
Stay there long enough @ No studies revealed high PTA with MIC > 16 ug/mL

@ Time > MIC

Once concentration is above MIC,
do not observe increased rate of
cidal activity with increasing
concentrations of (B-lactam) ) =
antimicrobial agent : _ 4.5g q8h dosing used in less t

antimicrobe.org CLSI rationale document MR 14

= FealMIC {Concrntration-Dependent)

ATCAIIC

Tisne = MIC (Time-Dipemcn}

han 10% of regimens

CLINICAL TRIAL (Study 1) CLINICAL TRIAL (Study 1)

12.3% mortality rate with piperacillin-tazobactam; 3.7% mortality with meropenem

@ Study of ESBL bacteremia e

Patients Meeting End Paint,
H

378 patients ‘
Escherichia coli, Klebsiella pneumoniae e Te— T

S to meropenem and piperacillin-tazobactam —ﬁ
26 hospitals in 9 countries (mostly E. Hemisphere) o

Favers |
Biperacilln- | Favors
T

P
Measure of Fail ‘Tazabactam Meropenem zobactam | Merspenem

Micrabiological relapse 9187(48) 413121

@ Non-inferiority study

Meropenem vs. piperacillin-tazobactam —

sunviv - - o
cultures, tempesature of 38°C or less, and peripheral white blood cell organism and 3 with Clostridium ciffi

All cause 30-day mortality g bk e

by0.001.

JAMA 320: 984-994; 2018 JAMA 320: 984-994; 2018




CLINICAL TRIAL (Study 2)

Table 1. Logistic Regression Model for Assessment of 30-day Mortality
for Patients Treated With Piperacillin/Tazobactam

Bivariate Anghysis  Multivariate Analysis

“There’s more to that story...”

Clin. Infect. Dis. 73: e€3842-¢3850; 2021

SUSCEPTIBLE DOSE DEPENDENT

O Intermediate

Approach attainable blood and tissue levels but
have less clinical response than “susceptible”
Also implies clinical efficacy in sites where agents
are physiologically concentrated

O Susceptible dose dependent (multiple regimens)

Implies that susceptibility of isolate is dependent
on dosing regimen

Higher dose or more-frequent dosing results in
higher drug exposure

CLSI M100; 29th ed.; 2019

CLINICAL TRIAL (Study 2)

Meropenem

Piperacillin-tazobactam
"

Clin. Infect. Dis. 73: €3842-¢3850; 2021

'
'
5 "
1
g 1
§ 1
z B
1
I I.
| —

MIC With 2 90% PTA*

(21) Breakpoints for susceptible are
based on a dosage regimen of
3.375-4.5 g administered every 6 h as
a 30-minute infusion. Breakpoints for
SDD are based on a dosage regimen of
4.5 g administered every 6 h as a 3-h
infusion or 4.5 g administered every
8 h as a 4-h infusion,

225  21-24 ©

CLSI rationale document MR14; CLSI M100-Ed32



AFTERMATH I THIS CAN GET A BIT HAIRY

cASTs MAN pricritizes

breakpoint update with other Content current as of:
(LS Revsses Breakpoint FDA reviews rationale needs 1001872021

cASTs MAN redevelops test with

} | f acceptable by FDA 1 revised braakpoint (f needed)

Susceptibility Test Interpretive Criteria

standards, FDA recognizes CLSI

breakpoint on STIC website

15! generates 3 rationale for
the revision

[ cASTs MAN performs clinical |

trial to confirm performance (if
nesded)

CLSI submits the rationale to interpretive criteria, also known as “breakpoints” (abbreviated as STIC), are recognized or
the federal register ™ aen 2| s o . A for -
The 21st ‘i;:i”:f:'::::m identified by FDA for that drug.

breakpomnt
CenthV ‘With certain exceptions and additions, identified in the table, FDA recognizes the standard
Cures Act 2% [ cASTs WA adds reveed | published in:

breakpoint to software update

The table below lists antibacterial drugs and indicates which, if any, susceptibility test

» Clinical and Laboratory Standards Institute (CLSI). Performance Standards for
Revised breakpoint available on Antimicrobial Susceptibility Testing. 31st ed. CLSI supplement M100. Wayne, PA:
L It L Y Y .
| SASTs for dinical boratory Clinical and Laboratory Standards Institute; 2021. (CLSI M1oo (%)

J. Clin. Microbiol. 57:¢00203-19 fda.gov/drugs/development-resources

FLUOROQUINOLONES THIS CAN GET A BIT HAIRY

Route of STIC for Exceptions Last
Administration Drug or Updated
Includedin  Additions to
CLSI M100 CLSIM100
Standard Standard

Ciprofloxacin Oral, Injection  Yes 2/28/20

Levofloxacin Oral, Injection  Yes 2/28/20

Performance Standards for Antimicrobial
Susceptibility Testing fda.gov/drugs/development-resources




THIS CAN GET A BIT HAIRY

Piperacillin Tazobactam - Injection

products MIC.11385
f = -
Rexc

[mogies

Rowte of

STIC for Exceptions. Last

Administration  Drug o Updated
Incheded in  Additions to
CLEIMIOD  CLSIM100
Staedard  Standard

Injection Yus Yes

Fiperacilin s

fda.gov/drugs/development-resources

AFTERMATH 11

2227 Wisconsin clinical
Escherichia coli isolates
0

PREVIOUS

Old:
New:

98.2% S
97.2% S

1.1% R
1.8% R

A
e o = = » SDD
16 32 64 128 256

Piperacillin-tazobactam MIC

<8 >256

1760 Wisconsin clinical
Proteus mirabilis isolates

o/

0.05%
0.0% SDD

PREVIOUS

Old:
New:

99.9% S
99.9% S

0.05% R
— - 0.1% R
16 32 64 128 256 >256

Piperacillin-tazobactam MIC

<8

THIS WILL GET A LOT HAIRY

SNEW™ 002272021

Test

y Uses current

Phase |
of

Current

Effective January 1, 2024, the for

antimicrobial minimum inhibitory concentration (MIC) and disk diffusion test rosults, and

implomonts now broakpoints within three yoars of the date of official publication by the
FDA or other standards development organization (SOO) used by the laboratory.

College of American Pathologists Microbiology Checklist

AFTERMATH II

710 Wisconsin clinical
Klebsiella pneumoniae isolates

1.09
3.

PREVIOUS

Old:
New:

96.6% S
93.5% S

24%R
34%R

o |

]
|
|
I
| - % SDD
32 64 128 256 >256

Piperacillin-tazobactam MIC

617 Wisconsin clinical
Enterobacter cloacae isolates

Old:
New:

PREVIOUS

88.8% S
86.5% S

3.1% 1

2.3% SDD

o R
1.2%R

| I |
128 256 >256
Piperacillin-tazobactam MIC

16 32

<8 64

34




Klebsiella pneumoniae Enterobacter cloacae

Old:  97.9%S 0.0% | _ Northern Old: 86.5%S 9.6%R

' ‘w,_Nf’"hem New: 95.1%S 2.8% SDD New: 846%S 13.5%R

Western Western

Northeastern Northeastern

Old:  96.7%S 1.1%| : Old: 85.7%S 10.0%R
New: 92.4%S 4.3% SDD New: 78.6%S 14.3%R

Southeastern Southeastern
Old: 98.7% S 0.6% | Old: 85.7% S 10.2% R

Southern New: 94.9% S 3.8% SDD Southern New: 83.7%S 14.3%R

HERE’S ANOTHER BIG ONE OUTCOMES

)]

Inappropriate therapy in bacteremia —>

Direct-from-Blood-Culture Disk Diffusion To Determine
Antimicrobial Susceptibility of Gram-Negative Bacteria:
Preliminary Report from the Clinical and Laboratory Standards

Institute Methods Devel t and Standardization Worki . q . .

Gl R R s e Extended duration of hospitalization
Increased patient mortality

Increased cost of treatment

Sukastha Chandrasekaran.* April Albott.* Shelley Campeau,* Barbara L. Zimmer.« Melvin Wessrstein,*+ Laurl Thrupp,!
Juhe Hejna® Lindsey Walker,* Tracy Amemann.* Thamas Kien4= Robin Patel” Ramney M. Humphiiess

Clin. Infect. Dis. 36: 1418-1423; 2003
J. Clin. Microbiol. 56:¢01678-17 Diagn. Microbiol. Infect. Dis. 52: 113-122; 2005
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Gheck for
Upates.

Use of Rapid Diagnostics To Manage Pediatric Bloodstream
Infections? You Bet Your ASP!

Mark D. Gonzalez,* "' Melanie L. Yarbrough®

41

THEY’VE BEEN TRYING THIS...I

Used ATCC E. coli, P. aeruginosa, S. aureus in mock experiments
to determine “optimal” inoculum for direct disk

“Prospective” [TSB aerobic (default); TSB anaerobic; Thiol]
n=116

Two drops (30 pL) directly onto Mueller Hinton (3 planes)

Everything per NCCLS guidelines (18 hours incubation)

J. Clin. Microbiol. 9: 347-350; 1979

THEY’VE BEEN TRYING THIS...I

Jovmsuas or Cumea, Misomouooy, Mas. 1679, 5 347-350
R 1170 AT TR )

Standardization of Direct Susceptibility Test for Blood
Cultures

DALE FAYT" anp JEAN E. OLDFATHER
Hiverside Methodist Hospital, Calumbas, (hio £5214

Received for publieation 17 Decersher 1978

Insulfickent dala are available to establish the relinhility of direct disk diffosion
m.c.pu‘bihty tests performed wtilizing positive blood culture broth as inoculum.
When Staphylococcus aureus ATCC 26923, Escherichia coli ATCC 25002, and
Peudomanes aeruginosa ATCC 27853 were used, 0003 ml of turbid overnight
bluod culture broth was fourd to produce zone diameters closely approximating
the size of dinmeters ohtained hy & mmn!lwl methad. Hesults of direct (0.03
ml of incoulum} and standardized suscepibilily tests were then compared for 1168
pasitive blood cultares (1,068 Indlﬂdua disk comparisons). There were 1011 test
agreements (S46%), There were also 45 (45%) minor discrepancies (change
between mh\u and mL:nmdllN: o between intermediate and resistant) and
i v (change be # and resistant). The major
Dlumplrwlee aceurred most frequently in the more (I.lmcll.l) amphbh
tion; e, in TB.% the direct test indicted grenter resistancs than the ﬂnd-ldmd
test. These dnta establish that 003 ml of torhid avernight hlaod eulnare beath
priduces results which compare closely o those oblained with standard methors,
and in practice yield direct results with a el e lavel
of reliability.

J. Clin. Microbiol. 9: 347-350; 1979

THEY’VE BEEN TRYING THIS...I

Teomparioo s he ..‘L..."?".’,‘\"-,:‘:’ TasL 3. Distribution of discrepancies between

direct and standardized susceptibility tests by
antibiotic

g

No. of
isons Total
Ampicillin 116 4 (38)"
Carbenicillin 91
Cephalothin
Chloramphenicol

=x=.r=...$i§ﬁ

—ocrococonmocwme—|EE

Major (0.9%): shift between sensitive and resistant

=_-===»=e=——-—-o—‘.:lsi_

L

Minor (4.5%): shift between sensitive and intermediate
shift between intermediate and resistant

. Clin. Microbiol. 9: 347-350; 1979 m

2



THEY’VE BEEN TRYING THIS...II

ENTS AND Ci
mn;—ommhlmm 0040

Vol. 20, No. 5

Evaluation of a Direct Blood Culture Disk Diffusion
Antimicrobial Susceptibility Test

GARY V. DOERN,{* DAVID R. SCOTT,} ABDEL L. RASHAD, axp KENNETH 8. KIM
Department of Clinical Pathology, University of Oregon Heaith Sciences Center, Portland, Oregon 97201
Received 10 April 1981/ Accepted 6 August 1981

A total of 556 unique blood culture isolates of nonfastidious aerobic and
facultatively anaerobic bacteria were examined by direct and standardized disk
suxcepubd:ty test methods (4,234 antibiotic-organism comparisons). When dis-
crepancies which could be accounted for by the variability inherent in disk
diffusion susceptibility tests were excluded, the direct method demonstrated
96.8% overall agreement with the standardized method. A total of 1.6% minor,
1.5% major, and 0.1% very major discrepancies were noted.

Antimicrob. Agents Chemother. 20: 696-698; 1981

THEY’VE BEEN TRYING THIS...II

TABLE 1. Comparison of direct blood culture disk susceptibility test results with standardized disk
susceptibility test results
No. of discrepancies” for:
n=171 n =166 R n=219
y ive hacill® P it Supllylncom:lni

(66.7)
(87.7)
96.5)
(87.7)
(88.3)
90.8)
(68.5)
(74.3)
(91.8)

1

33333

535533
BORRSEEE OO R

=

=

'S
0,
1,
q,
q
0,

oMo

D s

FPRreres
-

we
FPoHOoONOHRODOD DD

mse e
IS gy

aRcvwre

3

Minor Error; (percentage concordance)

Antimicrob. Agents Chemother. 20: 696-698; 1981

THEY’VE BEEN TRYING THIS...II

"Prospective” (BBL aerobic and anaerobic bottles)
n =556

Six drops (50 pL) onto Mueller Hinton (GNR; GPC clumps)
Six drops (50 uL) onto Mueller Hinton w/blood (GPC chains)

Everything per NCCLS guidelines (16-18 hours incubation)

Minor Error: resistant < intermediate < susceptible

Antimicrob. Agents Chemother. 20: 696-698; 1981

THEY’VE BEEN TRYING THIS...III

Vol 20 No. 3

AL OF CLINKAL MICROMOLOGY, Stp1, 1984, p. 4T34T7
135784 00305302 000
whi © 195, Americas Socicly for Macrobicko

Rapid Antimicrobial Susceptibility Testing of Isolates from Blood
Cultures by Direct Inoculation and Early Reading of Disk Diffusion
'I'e-ih

MARIE B, COYLE.

Microhintoey
en Mrdival Cr
himetion P8I0,

Disk diffision 16915, inoculsted direetly from positive blood cullsres, were evalusted for accuracy of reading
zone diameiers afier 4- and Bk and vernight incahation. b compariess with reults from standard dik
diffusion tests, the 4-h results were in agreement for 83% of tests with gram-positive organiem and 64% of
tests with gram-negative srganhams. When minor diwropsncies weee fgnoeed, (he £ readings were n
agreement For F8% of U lests wilh gram-positive organkns and ¥5% of (e ests with gram-negative
organisms. Afier 6 b of incubation, ¥1% of the brots with gras-penitive orpantsms asd B6% of e lests with
gram-ncgative organkss agreed with standard resslts. The agreement was $9% for 16513 with both gram-
positive and gram-negative organisms when minor discrepancies were exchuded, Vers major dicrepancies
ecurred in fun bests {1,1% ) with gram-positive organiuns asd were not observed i tests with gram-negative
ueganiss. The frequencies of major discrepanches were 3.28% afler 4 b, 0.6% afler 6 b, and 0.7% afler
overnight Incubation, Ampicillin and crphalothin bt with Eicherichia o snd Kicbueils spp. scosunted for
B1% of lhr major I bests gative organisms. (hadillin
hadf of ke major dint Hes in pests with \upmml The resulis of ihis stwdy, which did not include the
mewer aniibiolics, indicate that direct sucepdibility tests frosm blood cultures read afier & b of ncubation are
mare relisble than d-h results and produce lew than 1% major errors in comparisoms with siandsrd

piibility tests.

J. Clin. Microbiol. 20: 473-477; 1984



THEY’VE BEEN TRYING THIS...III

"Prospective” (aerobic and anaerobic bottles)
n =403

Swab onto Mueller Hinton (GNR)
Swab onto Mueller Hinton w/blood (GPC)

Everything else per NCCLS guidelines
(except read at 4 hours, 6 hours)

Minor Error: resistant < intermediate < susceptible

J. Clin. Microbiol. 20: 473-477; 1984

IMPETUS

=l Microbiology™

Direct-from-Blood-Culture Disk Diffusion To Determine
Antimicrobial Susceptibility of Gram-Negative Bacteria:
Preliminary Report from the Clinical and Laboratory Standards
Institute Methods Development and Standardization Working
Group

O Resistance in GNR can be multi-factorial;
full phenotypic approach may be desirable

O Little standardization; very few laboratories report

J. Clin. Microbiol. 56:¢01678-17

THEY’VE BEEN TRYING THIS...III

TABLE 1. Percentage of isolates with direct tests read after
4or6h

% Read after:
Blood culture isolate No. of _ rReadafer
isolates an T
Gram positive TABLE 2. Discrepancies from direct tests compared with
5. aureus 60 » 63 standardized tests
Coagulasc-ncgative § 3 un No. of discrepancies
staphylococci Isok Overall
Beta-hemolytic 30 37 87 solate type, r Very reement
streptococei time incubated u"m major M(g?r Minor (%) ¥ i
Enterococci 21 19 52 (%)
Pneumococci 21 10 £l
Viridans 14 [ 0

3(14) 32(14.8) 83.3
306 39 (7.9 91.4
8(0.6) 65 (5.0) 94,3

streptococci

Total for gram
paositive 233 14 44

Gram negative
E. coli B4 n 85
Klebsiella spp. 38 40 %
Enterobacter spp. 12 42 92
P. aeruginosa 11 0 64
Others”

361 [} 1744.7) 114 (3L.6) 63.7
438 o 3(0.7)  59(13.5) B5.8
762 6{0.8) 73 (9.6)

Total for gram
negative

J. Clin. Microbiol. 20: 473-477; 1984

METHODS

@ Single site

TABLE 1 Hacterial isolates used in this study”

Isolate no. __ Species Beslstance phenotype
156501 ©

@ Mock inoculation

0.5 McFarland adjusted
102 CFU inoculum
BacT/Alert FA Plus
Bactec Plus aerobic
VersaTREK Redox 1

@ Pulled from instrument within 8 hours of being
flagged; tested immediately

J. Clin. Microbiol. 56:¢01678-17



METHODS (CONTINUED)

@ Bottles subcultured for reference disk diffusion

@ Bottle contents subjected to direct disk diffusion

4 drops onto Mueller Hinton via venting needle
Swabbed in three directions
35°C ambient air; 6 and 18 hours

amikacin
ampicillin
aztreonam
cefazolin
cefepime

amoxicillin-clavulate
piperacillin-tazobactam
trimethoprim-sulfa
cefoxitin

levofloxacin

ceftriaxone
ciprofloxacin
ertapenem
gentamicin
imipenem

minocycline
tigecycline
tobramycin
ceftazidime
meropenem

@® Broth microdilution (in-house) final adjudicator
J. Clin. Microbiol. 56:¢01678-17

RESULTS

J. Clin.

Microbiol. 56:¢01678-17

TABLE 3 Resolved performancod-culture disk diffusion me{ TABLE 5 Resolved performance of direct-from-blood-culture disk diffusion method at 6 h,
18 h, by antibiotic by antibiotic
No. of
Mo. (%) of: isolates No. (%) of:

Drug %CA  VME  ME Drug s R % CA  VME ME mE
Amikacin 96.7 0(0) 0(0) Amikacin 45 13 622 3(231) 2(a4) 12(26.7)
Amoxicillin-clavulanate 889 0@ 1(11.1) | Amoxicilin-clavulanate 9 17 600 o TIL) 9(360)
Ampicillin 933 0 00 Ampicillin = 6 9 692 o) 1187 3230
Aztreonam 943 0@ o Aztreonam € N 8 sa2 o 1(48) 5(132)
Cefazolin 731 o 2(40.0) Cefazolin 5 8 66.7 1(5.6) 2 (40.0) 6(25.0)
Cefepime 917 o 0 Cefepime a7 756 o(0) 4(9.8) 6(133)
Cefoxitin 852 o{o) 1(10.0) Cefoxitin 10 15 68.0 o 1(10.0) 7(28.0)
Ceftazidime 898 o 0@ Ceftazidime &= 3 31 659 o(0) 4(160)  11(250)
Ceftiaxone 875 o 2(125) Ceftriaxone 16 29 773 o(o) 3(1e8) 7(15.9)
Ciprofloxacin 96.6 0{0) 0(0) CiprofloXacin gu— 24 27 571 ooy 1(42) 16(39.0)
Ertapenem 833 o(o) o0 Ertapenem 2 12 737 0(0) 209.0) 8i21.1)
Gentamicin 950 0 128 | Gentamicin 3 18 956 o) ] 2(44)
Imipenem 683 o 3(88) Imipenem 34 21 46.7 o 6(17.6) 18(20.0)
Levofloxacin 97 000 139 | Levofloxacin 3 5 756 0() 1(30) 10(222)
Meropenem 847 0{o) 127 Meropenem 36 19 523 ooy 9(25.0) 11(25.6)

inocycline 80.0 0@ 0(0) Minacycline o] 1 659 of0) /] 12(293)
Piperacillin-tazobactam 833 (1)) 0(0) Piperacillin-tazobactam n 30 644 2(6.7) 4(182) 111250
Tigecycline 872 o o) Tigecycline 3 3 4537 0(0) 1(86) 16{45.7)
Tobramycin 932 oio) 0(0) Tobramyein € EY) 17 956 0(0) o 2(44)
Trimethoprim-sulfamethoxazole 958 0(0) 0(0) zole €=17 1(3.3) 2(118) 3(68)

RESULTS

18 h, by antibiotic

TABLE 3 Resolved performance of direct-from-bloed-culture disk diffusion method at

No. (%) of:
Drug s R % CA VME ME mE
Amikacin 45 13 96.7 00 0(0) 2(33)
Amoxicillin-clavulanate 9 17 889 o 101y 204
Ampicillin  — 6 9 933 ol o 1(67)
Aztregnam & 2 28 943 a0 0(0) 3(57)
Cefazolin 5 18 731 (] 2(400) 5(19.2)
Cefepime a2 17 a7 o 00 5(83)
Cefoxitin 10 15 852 o 1000 301
Ceftazidime = FI ) 898 o) 0@©) 6(10.2)
Ceftriaxone &= 6 29 875 0f 20125  4(@3)
CiprofloXacin g 26 27 966 00) 0(0) 101.7)
Ertapenem 2 12 833 o o0 7(16.7)
Gentamicin 39 18 950 o 1028 2(33)
Imipenem #¥ 683 o) 3(8s 15(25.0)
Levofloxacin 3 25 917 00} 1030 3(50)
MerOpenem 7 19 847 o 127 8(13.6)
Minocycline 23 n 80.0 o 00 9(20.0)
Piperacillin-tazobactam 23 30 833 o) 0@ 10(16.7)
Tigacycline EER 872 o) 0@ 5(12.8)
Tobramycin == 19 17 932 00y o(0) 4(68)
Trimethoprim-sulfamethoxazole = 17 30 958 060 0(0) 2(42)

J. Clin. Microbiol. 56:¢01678-17

Daily or weekly QC; E. coli ATC
CLSI M100-Ed32; 2022

Table 3E-1. Test for Performing
Test

Disk Diffusion Directly From Positive Blood Culture Broth
Direct Disk Diffusion
Disk aiffusion using positive blood culture broth

MHA
Stancard disk contents for the detailed in Table 3E-2 and Table 3E-3

B howurs of flagging positive by the blood cullure

Positive blood culture
system
Inwert blood cuAture bottle 3-10 thmes (o thoroughty mix.
Sterflize the top of the bottle with an alcohol wipe (allow to dry) and tnsert 20-gauge venting needie into the biood
cultuire bottle,
Dispense 4 drogs of blood culture broth onta an MHA plate, As a purity check, use an inoculated blood agar plate
streaked for isolation,
Spread bleod culture broth acress the entire surface of the MHA plate uiing a sterfle cotton swab.
Repeat this procedure by streaking twice mare, rotating the plate sppraximately 60 degrees each time 1o enwre an
even distribution of noculum.
Leave the lid ajar for 3-5 minutes (ideally) but no more than 15 minutes.
Dispense antimicrobial disks ento the suface of th inoculated MHA pd
Prewi each disk down Lo erure complete contact with the agar surface,

the piate and place in the in within 15 disks b

th with gram-regative bacilli, ised wi

Examiree the blood sgar purity pure growth
Examine the test plate to ensure confluent lawn of growth appropriate to read disk zone tests per WIZ."
routing disk diffusion recommendations in MOZ.!
vl 2one diameter breakpaints i Table 3E-2 or Table 3€-3 3
b an Emtorchactersles or P, aeruginosa, respectively. If species i
ar organism, do not INterpret o repart results

Report rewults ut
gram-nagative bac
jdentified as a

25922, P. aeruginosa ATCC 27853



Table 3E-2. Ent

Tast/huport
Group
PENICILL (NS

TABLE 3E-2

robacterales (Continued)

Antimicy
Agont

Disk
Cantent

interpretive Categuries and Lone Diamter

Asac Times. ireskpaints, nearest whoie mm
o osoo

hawsrs

CLSI M100-Ed32; 2022

Comments

(3) Results of ampiclilin testing can be
used to predict results for amanicillin.

(4) Breakpoints are based on an
ampicillin dosage rogimen of 2 g
parenterally administered every 4-h n o
an amaricillin dosage regimen of

(%) -e on o dorage
regimen of 1 g adminkstered every 14 b

regimen of 1§ administered every

Table 3E-3. Zone Diameter Disk Diffusion Breakpoints for Pseudomenas aeruginosa Direct From
Blood Culture

General Comments

11) The dosage regimens shown in the Comments column below are necessary to achieve pu.m. drug expasure (n mn mm normal renal and hepatic
function) on which breakpoints were derived. When new breakposnts are  is strongly
informatian with infectiou diseases p

antimicroblal stewardship team.

e this
pharmacy and infection umlo« , and the

12) For additional testing and reporting recommendations, refer to Table 181,

NOTE: Information in boldface type Is new or modified since the previous edmion.

Weferiative Catmperiot wd Lome Blesier

TestReport  Antimicrobial B Read Time, AAPOINTE, AresT whaie mm

Group Agent Content ho b [
(PARENTERAL ) (Including cephalotporios |, I I‘ and V. \m!u'rwﬁ‘wun 1

(3) Breakpoints are based on a dosage

regimen of 1 g administered every & b o

2 inistered every 8 h

CLSI M100-Ed32; 2022

Appendix €
Regunens Used to Establish Susceptidle or
ceptible-Oose Dependent Breakpoints

Appendix E. Dosage Regimens Used to Establish Susceptible or Susceptible-Dose Dependent Breakpoints

The evolving science of pharmacokinetics-pharmacodynamics has become increasingly Smportant in recent years in determining minimal inhibitory
concentration (WC) breakpoints. Recently spproved susceptible o susceptible-dose dependent (SOD) breakpoints for 3 number of sgents have been based on &
specific dosage regiment(s); these dosage regimens are Listed in the table below. Proper application of the breakpaints necessitates drug exporure at the site of
I0fectson that Comesponds Lo of exceeds the expected systemic drug exposure at the dose listed i acuAt patsents with normal renal function. This information
should be shared with pharmacists, infectious diseases staff, and others making dosng recommendations for the institition

Breahpoints and interpeetive Categaries
Susceptivie
Antimicroblal Agert

Tadie 2A. Entorobacter:
Ampiciie (used Lo pedict

Broarpoints are Based on an ampicillin
resuits for amaxicillin

CLSI M100-Ed32; 2022
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DOSAGE COMMENT ADDITIONS

@ Enterobacterales

ampicillin (IV, PO) amoxicillin-clavulanate (1V, PO)
ampicillin-sulbactam  cefazolin (uncomplicated UTI)
imipenem-relebactam (for Morganellaceae)
piperacillin-tazobactam

@ Pseudomonas aeruginosa

ceftolozane-tazobactam

@ Staphylococcus aureus

dalbavancin, oritavancin, tedizolid, telavancin

CLSI M100-Ed32; 2022

DOSAGE COMMENT ADDITIONS

@ Streptococcus spp. B-hemolytic group

oritavancin, telavancin
dalbavancin (only A, B, C), tedizolid (only A, B)

@ Streptococcus spp. viridans group

oritavancin, telavancin
dalbavancin, tedizolid only for S. anginosus group

@ Neisseria meningitidis

ampicillin

Revisions

N. gonorrhoeae/tetracycline
Enterobacterales/ceftolozane-tazo

CLSI M100-Ed32; 2022

DOSAGE COMMENT ADDITIONS

@ Enterococcus spp.
penicillin (1V, PO) ampicillin (IV, PO)
dalbavancin (VRE), oritavancin, tedizolid, telavancin

@ Haemophilus influenzae, H. parainfluenzae

ampicillin (IV, PO) ampicillin-sulbactam
amoxicillin-clavulanate ceftolozane-tazobactam

@ Streptococcus pneumoniae (non-CSF comments)

amoxicillin amoxicillin-clavulanate

CLSI M100-Ed32; 2022

CEFIDEROCOL

@ Group B (primary test, report selectively);“:fo.rm
Enterobacterales Pseudomonas, %sa 5
Acinetobacter spp. Stenotrophonion ophilta

@ Breakpoint revisions

Disk diffusion Enterobacterales (only the | and R)
Disk diffusion Acinetobacter spp. (S only)
Both formats Stenotrophomonas maltophilia (S only)

© Dosage commentary
Acinetobacter spp., Stenotrophomonas maltophilia
CLSI M100-Ed32; 2022




THE INTERMEDIATE COMMENT JB-LACTAM/B-LACTAMASE INHIBITOR

“Organisms that test S to the B-lactam agent alone are also
" - . . considered S to the p-lactam combination agent. However,
agents that have ability to concentrate in urine organisms that test S to the p-lactam combination agent cannot
be assumed to be S to the p-lactam agent alone.”

{4) An intermediate (I} with a * in Tables  indicates agents that have the patential ta concentrate in the urine. The |* is for informational use cnly, The B-lactam agent alone SDD, I, R — may be S to B-lactam combination agent
decision to report |* is best made by each laboratory based on institution-specific guidelines and in consultation with appropriate medical

i @ Applies to
Enterobacterales Pseudomonas aeruginosa
Enterobacterales Acinetobacter spp. Other Non-Enterobacterales
Pseudomonas aeruginosa Haemophilus influenzae and H. parainfluenzae
Enterococcus spp. Anaerobes
@ Replaces imipenem-relebactam comment (in some)

CLSI M100-Ed32; 2022 CLSI M100-Ed32; 2022 66

TABLE 2A--Enterobacterales

@ Ampicillin can predict amoxicillin

@ Disk diffusion revision ceftolozane-tazobactam 1 mm)

@ Piperacillin
Table 2
N ﬂ-—ﬂ

No disk dlffusmn correlative data for
broth microdilution breakpoints

CLSI M100-Ed31, 2021; -Ed32, 2022




TABLE 2C--Staphylococcus spp.

Intarpsative Catagaries and Interpretive Categories and
Lone Mameter Breahponty, MIC Breakpaints,
eaewil ol mm

Detection of methicillin jexacslling resistance in staphylococel is achieved by using specific methods as listed in Table IC and further described in
Tables 3G-1 and 3G

st ba vancomryein, The ditk tit dom n
‘among vancomycin-uacestiste, -intermedia

a 48 7 316 | (22) For 5. eoreus, vancomycin: ek

URCAEIbe MaLates may become
vancomytin inledmediate during
the courie of pretnged therapy

|5 Tlgdunensis

(23) Send any 5. oures for % Spicenen
the vancemyes s +§
Wg/ml T & referral iberatory.

[16-18 h}
5. pseudintermedius et
= = {1618 b)
5. schiviferi )
Alag refer 1o Table 3G-1 for 5.

(16-18 h)
oureuy, Subchapber 317 in 07, -

Staphylococcus wpp,

| and Sbchapter 3.9 i ML

| | 1 - | 8 Subchagher 1.9 (ot tisned ahave or not
e < B8 231 | 5w comment (20).
3pp. other than H 3 3 Identified to the species level)
£ e {24) Sand any

Staphyiococes
. Sthar than 5. aursus fee
which the vancemyin MIC fu
2 gt 1 & redpreal
Iaboratory, ke Appendin A,

Ser aba Subchapter 112 in M7
snaf Susbchagter 1.4 in W'

Staphylococcus aureus complex: S. aureus T Report as “S. aureus
S. argenteust complex (S. argenteus)”;
S. schweitzeri perform S. aureus AST

also for lefamulin

CLSI M100-Ed32; 2022 CLSI M100-Ed32; 2022

TABLE 2G--H. influenzae, parainfluenzae LEFAMULIN

0 orm TABLE 1 Frequency of occurrence of lefamulin MICs for all pathogens tested
O AmOXICI I I I n-CIaVU Ia nate Cumulative % of isolates inhibited at lefamulin MIC (pug/ml) of: MIC, MIC,
S0 o

Organism (no. of isolates) =0008 0015 003 006 012 025 05 1 2 (pgiml)  (ug/mi)
S peumoniae (3,923) 0.1 ¥ 114 5§51 937 996 999 1000 0.06 012
Penicillin nonsusceptible, 00 11 79 640 S84 1000 0.06 012
nonmeningitis 11X L]
gt 189) S on Iy
Ceftriaxone nonsusceptible ¥ . z
(=2 pg/mi) (155)
Erythromycin nonsusceptible
(=05 pg/mi) (1,348)
Levofloxacin nonsusceptible
Increased zone size (S) o f;g;’("‘ 47)
. @ (821)
also for S. pneumoniae; XDR® (181)

MIC (S only) stays at < 0.5

S aureus (2,919) g 998 1000
Methicillin susceptible (1981) ¥ .. . . 999 =999 1000
Methicillin resistant (938) g %98 1000

H. influenzae (1,086) @ 100.0
pBrlactamase negative (835)
Prlactamase positive (251) ! 9 100.0

M. catarrhalis (667)

CLSI M100-Ed31, 2021; -Ed32, 2022 Antimicrob. Agents Chemother. 63:¢02161-18




Table 3

Table 5

TABLE 3D AND 3K

O Specialized colistin resistance testing

E. coli ATCC BAA-3170 formerly known
as E. coli AR Bank #0349 mcr-1

Adjustments to QC range for this E. coli
and P. aeruginosa ATCC 27853

O High-level aminoglycoside resistance Enterococcus

penicillin, ampicillin MIC = 16 ug/mL are R
penicillin < 64 pg/mL, ampicillin £ 32 ug/mL may be
susceptible to synergy with aminoglycosides

CLSI M100-Ed32; 2022

SOME MIC QC ADDITIONS/REVISIONS

imipenem
imipenem-relebactam
meropenem-nacubactam
ceftibuten

. meropenem
E. coli NCTC 13353 ceftibuten
K. pneumoniae ATCC BAA-2814 ceftibuten
K. pneumoniae ATCC BAA-1705 ceftibuten

K. pneumoniae ATCC 700603 i

E. coli ATCC 25922

imipenem
imipenem-relebactam

. gepotidacin
H. influenzae ATCC 49247 grepafloxacin

CLSI M100-Ed32; 2022




MORE MIC QC ADDITIONS/REVISIONS THE END W S
@ Keynote address Conference - 2022"

@ Stewardship panel

S. aureus ATCC 29213 Review of automated systems,
Bacteroides fragilis ATCC 25285

tebipenem Bacteroides thetaiotaomicron ATCC 29741 anti bIOg rams
Clostridioides difficile ATCC 700057 A WCLN Conference for
Eggerthella lenta ATCC 43055 Surveillance Wisconsin Laboratory

. e Professionals
Clostridioides difficile ATCC 700057
April 26, 2022 A
CAP and CLSI e~

WCLN honoree

Free food; maybe more
CLSI M100-Ed32; 2022

Thank you for your attention.
Have a better 2022.




