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Antimicrobial Susceptibility Tests

Basic principle

Antimicrobial Susceptibility Tests
Phenotypic test
Genotypic test

Clinical correlation

Summary

Update CLSI 2017 = October 15, 2017 (Dr. Surapee,
Dr. Nuntra)

| have no conflict interest to be disclosure

Clinical Microbiology Laboratory

* |dentification (ID)
Causative pathogens

* Antimicrobial susceptibility tests (AST)*
Phenotypic vs Genotypic

* Antimicrobial resistance (AMR)
Chromosomal vs plasmid resistance
Intrinsic vs acquired resistance

Basic and conventional biochemical methods

Advance and molecular identification methods

Antimicrobial Susceptibility Tests

* Standardized, reproducible methods for assessing
antibiotic activity

* Routine tests (manual and automated methods) ~
Phenotypic >>>> Genotypic

* Guideline for performing the tests and breakpoints
interpretation (CLSI/ EUCAST)

* Specialized tests for specific applications

ESBL, CRE confirmation tests

Methicillin resistance in Staphylococcus (mecA test)
Inducible clindamycin resistance (D test)
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Information on breakpoint tables
Antibiotics lacking clinical data
Setting broakpoints.

Expert rules

Resistance mechanisms

WIC distributions ECOFFs

Zone distributions ECOFFs

AST of bacteria

AST of fungl

AST of veterinary pathogens.

Froquontly Asked Questions (FAQ)

Mestings

EUCAST Prosentations

Dacuments

Transiations

Information for industry

@ Website changes

Clinical breakpoints

See # information on Clinical breakpoint tables.
Breakpaint table for bacteria

Clinieal broakpeints - bactaria (v 5.0) - paf il for printing (2015-01-01 and uploaed
again 2015-01-26 after correction of interal links)

Glinical breakpoints - bacteria (v 5.0) - excel file for screen (2015-01-01 and uploaded
‘again 2015-01-26 after cormection of intemal links)

Breakpaint table 5.0 (2015-01-01) includes ceftobiprole and telavancin. Updates from the preliminary
table published 2014-12-05 are

a link 1o the EUGAST guidance on topical agents have bean added in the list of contents

e,

zone diameter braakpoints for Hasmephilus
e system of prasenting notes was changed.

tha system for haghlightng changes from one table (o tha next was partly changad - changes in
braakpoints are stil highiighted in yeliow, changes in commentsinotes are highlighted by undariining
new or changed text and by crossing out text which was removsd.

Links Addendum -
cinical broakpoints and QC recommandatiens for now agonts dalbavancin, oritavancin anc
Contacts (19 April 2015)

Breakpoints published in Addendum during the year will be part of the next version of the ful
Glinical breakpoint tables vald from early January each year.

i = eucast.org ] h @
Smail IDSA  Infoctions by Organ... wwwne.cde.gov/eid/aricler... Advanced search - Pubived. Google Calendar - Wesk of... COG - Google Search EUCAST: Ciinical breakpoints
EUROPEAN COMMITTEE Home Contact  Sitemap
ON ANTIMICROBIAL
SUSCEPTIBILITY TESTING
Clinical Wicroblology and factious O
Clinical breakpoints
7
Oiiintition EUCAST structure, committees ang
it search term @\ Search
EUCAST Nows Gl broakpoints B
Clinical broakpoints

Clinical breakpoints
Vs
MIC distributions

CLSI Documents - Examples

M2 — Performance Standards for Antimicrobial Disk Susceptibility
Tests

M7 — Methods for Dilution Antimicrobial Susceptibility Tests for
Bacteria that Grow Aerobically

M11 - Methods for Antimicrobial Susceptibility Testing of
Anaerobic Bacteria

M24 — Susceptibility Testing of Mycobacteria, Nocardiae, and
Other Aerobic Actinomycetes

M27 — Reference Method for Broth Dilution Antifungal
Susceptibility Testing of Yeasts

M33 - Antiviral Susceptibility Testing: Herpes Simplex Virus

M44 — Method for Antifungal Disk Diffusion Susceptibility Testing
of Yeasts

M100 — Performance Standards for Antimicrobial Susceptibility
esting

(]

)



Phenotypic Rl VY G Kirby-Bauer Method  L- Disk Diffusion
susceptibility test ol B TH Antibiotic susceptibility testing in which disks containing various antibiotics
1% , are placed on a plate swabbed with the organism.
Zones of inhibition are measured to determine whether the organism is
susceptible, intermediate or resistant.
(Based on interpretation guideline, CLSI (USA), EUCAST)

(routine testing)

JHU mrobiology laboratory

Disk Diffusion Test

GOOD TO rule-out mix infection
(not pure colonies)

Measure colony-free zone

Figure 4.1—Selecting well-isolated colonies for the

inoculum
Growth Curve <o °

‘g ‘ v v v v v v v ‘
i :
@ P 1 g
S Stationary Phase
22 liagPh
SE plag Phase, <4 Fi B2 g 2
23 ; : o G igure 4.11—(zone with inner colonies)
8 ~ / ' L Figure 4.10-Double zone of inhibition
TEP i/ ° Exponental(log) -
o5 ! Growth Phase
il U a - & - A ® Manual of antimicrobial Manual of antimicrobial
Time - susceptibility testing, susceptibility testing,

Figure 4.3—Plot of log phase growth in broth ASM, 2005 ASM, 2005



Disk Diffusion Test

Figure 4.12-Feathered zone around CAZ disk

Figure 4.13-Zones with swarming P. mirabilis

Manual of antimicrobial
susceptibility testing,
ASM, 2005

Disk Diffusion Test

Variable factors

Review the variables listed below that must be controlled in performance of the
disk diffusion test.

+ Media composition

* Media pH

* Agar depth

= Concentration of inoculum

= Inoculation procedure

= Antimicrobial concentration in disk
= Disk storage

Disk Diffusion Test

Figure 4.15—Heterogeneous resis- Figure 4.16—Homogeneous resis-
tance to oxacillin tance to oxacillin

Manual of antimicrobial

susceptibility testing,
ASM, 2005

2. Tube Dilution Method

The first tube in which there is no visible growth is the MIC level
of the antibiotic for the organism tested.

reerr e

Antibiotic Concentration Low High

JHU microbiology laboratory



MIC test

Dilution of Standardized Inoculum for MIC Tests

2.0 mL into
38 mL water diluent
{1:20 dilution)

within 15 minutes

Replicator prongs
deliver 0.01 mL

(1:10 dilution) within 15 minutes

Figure 5.1—Dilution scheme for preparing a standardized inoculum for MIC tests

MIC test

Pseudomonas aeruginosa

1

Figure 5.2—An MIC microtiter plate

lllustration of the difference between
MIC, minimum inhibitory concentration, and
MBC, minimum bactericidal concentration, of an antibiotic.

Sl e

MIC = 8 *MIC=

15t tube with no visible growth
Routinely use, CLSI and EUCAST
Interpretation

Use for guiding treatment*

MBC = 16 Endocarditis (Enterococcus, S. bovis)
, meningitis (S. pneumoniae)
MBC = 99% bacterial growth inhibition MDR bacteria;

(Currently use only for research, EsltlnLR/SCAI\!E
previously use for endocarditis treatment)

SUBCULTURE

Broth microdilution: manual or commercial system ie MicroScan, TREK panels
Phoenix system, VITEK2 system --- Give MIC interpretation

MIC Test

The number of dilutions and range of concentrations tested may vary among broth
microdilution MIC panels for different antimicrobial agents.

The range of concentrations tested should encompass the interpretive break-
points and the anticipated MIC of the gquality control organism.

Generally 6-8 dilutions are tested for a “full range” MIC test.

Panels that include only these concentrations that define the breakpoint (typi-
cally only 2 or 3 dilutions) are called breakpoint panels. Breakpoint panels are often
difficult to quality control because the QC results are typically above or below the
concentrations on the panel.

The table below shows the interpretive categories for ampicillin. For the break-
point panel, only three concentrations are tested and these represent susceptible,
intermediate and resistant interpretations.

Full range versus breakpoint MIC panels

Full Range MIC Breakpoint MIC ;
tmcg)‘%nL] ( m:r:)g.me] Teprintion
0.5 -
1.0 = Susceptible
20 -
4.0 -
8.0 8.0

16.0 16.0 Intermediate
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Interpretive Criteria

1 -
Interpretive criteria are the MIC or zone diameter values used to indicate susceptible, . ol et g
Sutricdinte, sl nekistant Teakpomis, Susceptible gus
<0.5 o0 L - |
Zone Diameter
Interpretive Criteria MIC Interpretive Criteria I I I I I l I I I ] I ]
Antimicrobial Disk (nearest whole mm) (ng/mL)
gt — s ! 1 | = s ' 1 ' & 6 B 10 12 14 16 18 20 22 24 26 28 10 32 34
X 30 g 220 Y1519 ' <14 | <4 ! 516 ' =m Zone diameter (mm)
Y — — v <1 ' 2 1 >4
z 10 ug 216 Y — v £ 4 — Figure 3.2—Scattergram
For example, for antimicrobial agent X with interpretive criteria m the table above, the
susceptible breakpoint 1s 4 pp/ml or 20 mm and the resistant breakpoint 1s 32 pg/mL or 14 mm
Scattergrams (also known as scatterplots) are used to establish MIC and disk diffu- Automated biochemical identification and susceptibility method
sion Interpretive criteria that also are called breakpoints. The scattergram represents
results from MIC tests and disk diffusion tests of many strains with a hypothetical
antimicrobial “X.” MicroScan system (Walkaway system)
* Breakpoints are established by taking the following steps: VITEK 2 SYStem
— Several hundred isolates are tested by the standard NCCLS disk diffusion BD Phoenix system
and MIC methods. The MIC and corresponding zone diameter is plotted ..
for each isolate. In this scatterplot, each dot represents results from testing Sensititer

one or more isolates.
» Next, MIC breakpoints are established following analysis of:
— The distribution of MICs

— Pharmacokinetic and pharmacodynamic properties of the antimicrobial 3—"_'}..';'
agent (basically, how the antimicrobial agent is distributed and works in .,—r_|.—l
the patient) B
— Clinical data correlating individual MIC results with patient outcomes 3 *:i'.fi' .
+ Then the Disk Diffusion breakpoints are established by: f o

— Examining the scattergram to determine the zone measurements that best
correlate with the resistant, intermediate, and susceptible MIC break-
points

— The number of “outliers” (red dots) is counted to calculate the percent of
isolates that demonstrate disagreement between the disk diffusion and the
MIC interpretations. For the interpretative criteria to be acceptable. the
percentage of errors cannot exceed preset limits established by the FDA
and NCCLS.

[a) MicraScan insrument B MicroScan™ panel
g e 3000 Pemnon Edamdon., ry. pebintrm o Bemyeee G mesingy

MicroScan
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v, TEK 2m Identification and AST cards (pH changes) BD Phoenix™ AP
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VITEK® 2 Compact

Smart Carrier™

Routine ID method at TUH since September 2015

Nonfermenters - Elizabethkingae, Ekinella, Chryseobacterium, Salphingomonas,
Roseomonas, Methylobacterium etc

Beta-hemolytic streptococci 2 GAS: S. pyogenes,

GBS: S. agalactiae, Group D strep = S. gallolyticus, Enterococcus spp.

Calculated MIC TAT 6-8 hrs

Pro: Faster for common bacteria, size of machine

Con: Indeterminate for special pathogens (not good for yeast),
need to refrigerate ID/AST cards

Figure 1.

Phoenix™ AST Time to Results

Percent of Strains

tical

Fluorescent detection + Semi-calculated MIC TAT 6-8hrs ol — | Time in Hours

Pro: Faster(common bacteria), confirmation tests, accurate MIC
Con: Indeterminate for special bacteria Beneris  BlEnterococcus  El Staphylococcus [ Nonfermenter

size of machine/ package?




Example of comparison test

As presented at the 106th General Meeting of the
American Saciety for Micrabiology (ASM), Orlando, FL, 2006.

Direct Comparison of Antimicrobial Susceptibility Testing
by the BD Phoenix, bioMérieux VITEK 2, and Disk
Diffusion Test Methods as Compared to Results Generated
by the CLSI Broth Microdilution Test

J.H. Jorgensen, 5. A. Crawford, M. Masterson, M. K. Mansell, M. L. McEImeel, and L. C. Fulcher
University of Texas Health Science Center and University Hospital ® San Antonio, Texas 78229

RESULTS

Table 2. Overall error rates and category agreement for all antimicrobial agents by organism group

Table 5. Time required for generation of susceptibility results

Gram-negativas Phoenix VITEK 2
Enterobacteriaceae 115811 73531
Psoudomonas spp. 15:39:04= 11:45:53=
HNon-Enterobacterfaceae 1232247 9:06:06"
S, aureus 13:02:21* 7.0529"
NS 14:43360 33211k
Enterococcus spp. 12:22:218 9:38:00%

 p<0.05 ; * p<0.05

Phoenix Disk Diffusion

e S T T N I R N N
Enterobacterfaceaa [ 5 55 1430 12 2 (4] 1482 10 4 a3 1449
Fseudomonas spp. 3 1 17 459 B o 28 460 1 2 24 358
Non-Enterobacteriateas 1 Li] 15 172 i 1 23 160 o a 1 M1
5. aureus 1 1] 10 395 1 o 8 397 o o 9 397
NS 1 28 4 285 1 2 3 312 1 a 4 314
Enferocoocus spp. 1 2 3 276 2 o 4 276 (1] o 2 124
Total 13 36 104 07T 9 5 126 3087 12 B 1313 753
Frequency % 1.2% | 1.8% [ 3.2% [953% | 27% | 0.2% | 3.9% |95.1% | 1.4% | 0.2% | 45% |947%

WM =Very Major Error, M = Major Error, m = Minor Error, CA = Category Agreement

Table 6. Comparison of MICs generated by instrument and reference methods

By S % Stralns with on scale MICs
Orga Group i : within +/- 1 dilution of Reference
i Mics scale MICS .
| # strains on scate | #straims o1 | weas |
Enterebacteriaceae
| ema |

Fhoenix 135% | 228 | 186 | =6

vitek 2 | 198z | 13a4% | 266 [ 206 | 774
Psoudomonas spp.

Fhoenix | 38 | 308w | 119 | 116 | 95

Vitek 2 | 550 | 245% | 137 | [EL T
Mon Enterobacterfaceae

Fhoenix | 192 | 130% | 25 | 23 | =20

Vitek 2 [IEEEEEEEE 74 | 51 | =24
5. aureus

Phoenix | ss8 | 17ew | o8 | 36 | omo

Vitak 2 | ams | 3w | a | ET) R
cNs

phoenix | 208 | 238% | 70 | 60 | es7

witek 2 | 392 | 189% | 74 | 70 | e46
[ENTerococcLs spp.

Phoenix | 354 | 209% | 74 | 7 | ss50

Vitek 2 [ a2 | 13e% | 24 [ 84 [EE)
‘Overall Average

Phoenix | | os

Vitek 2 80.1

 percent of MICs that agree within 1 twofold dilution
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SCIENTIFIC

TREK Diagnostic Systems

Sitemap | Contact Info

Products Technical Information Newsroom Company

s

Sensititre.

The only FDA cleared broth microdilution plate for
antifungal susceptibility testing

- Instrumentation

- Standard
Susceptibility MIC
Plates

- Fastidious MIC Plates

- Standard 1D Plates

- Custom Susceptibility
Plates

- YeastOne

- Antimicrobials

- Clinical Plate Formats
- Search Plate Barcodes Clinical:

the New Energy in Automsted Microbial Detection.

If you have been utilizing the YO2V format, you should have received a letter in

= Sensititre: Veterinary
October 2010 announcing the discontinuance of this format, and the new YO2IVD

* Sensititre: format. If you did not receive this announcement, please contact TREK Customer
P Service at this link. Please click here to view a copy of the announcement.
* VersaTREK
e® YeastOne® (Part #Y0-2V)
« para-JEM

« Colarimetric al lue agent — Provides

reliable, easy and consistent endpoint
determination with visual reading or with

= alamarBlue

* onSite SensiTouch®

« Four antifungal agents — Yields low cost per test
compared to traditional macrobroth dilution tests
for Candida sp.

+ Invitro diagnostic label — Allows technician to
perform FDA cleared susceptibility tests in house

+ Two tests per plate — Allows end user to perform quality control on the same plate

» 24-hour incubation — Ensures quick and appropriate patient intervention

Individual packaging — Allows |aboratory to test one plate at a time with no waste

« Inclusive on scale QC ranges — Provides immediate quality assurance of testing
methodology

24 month, room temperature storage — Eliminates inventory control concerns

4. E-test Method

Pro

Good for
Yeast
(Candida AST)

MTB/NTM
Colistin AST?
Con

Not automated
system

Each strip is impregnated with increasing concentrations of a different antibiotic ;
strips are placed on a plate swabbed with the organism to be tested, and incubated
overnight. The MIC level for each antibiotic is at the line crossed on the strip where

the organism is inhibited from growing.

Note
E-test/
Gradient concentration
may have variable of diffusion™s_
as disk diffusion

E= elliptical shape

JHU microbiology laboratory

[ —

Etest

For on-scale
MIC determination

’ | .-f
\ .igﬁorefla\elr}uh;sis[tgm}
Read growh; 0.082 pg/ml.
',. DRUG EFFECTS

3. Agar Dilution Method

Formerly used at JHH, this method measures MICs of antibiotics by comparing
growth of colonies on plates of increasing antibiotic concentrations.

Labor intensive/ rarely use in routine labs
For research: Standard for Anaerobic bacteria AST, N. gonorrhea AST

® ORGANISM EFFECTS

JHU microbiology laboratory

s L

QI8 AT

L I

Eacericidal drugs - read hares,
mirocolomss; 1.5 pgfml

Bateriidal drugs - read maogf
microcolonies; =32 pg'ml

Intrinsic acthty, davulanste
Batrapolate curve; 3 pgfml

Ignare swaming {eg Arofeusspp) 5 maltaphulin
Read growth edge; 0.068 ppfml.  lgnore haze in el

flacams -paracimcleet. Ghipep
Tesdal powt ~6pgml  Readend

timfsulfa
e 019 il ol

Bamnm
B% yhu_m;o.m ug_'ni

phitusn---eruevasrggal] |

ficks - sim elpse
of dip; 1 pa'ml

EROBIC BACTERIA

it e N T |

Preumaococd - Eihdrr\s,rﬁd Preumococa - Eactams, read
growdh; & pglml hezefinner colomes; 15 pgiml.

Tigecycline - read 21 80 %
infibsbor; 0.032 yg/mL

o asmiss R

oin'

o

 sim elpse
Read batom of ci; .38 g/l

:
[
|
|
|
|

Epanus

Pohypeptides
the dip; 3 pg/ml



Mechanism of GN resistance
- Enzymatic resistance
Non-enzymatic resistance
- Acquired (plasmid/transferable resistance

Phenotypic resistance
VS
Genotypic resistance

CRE vs CPE (CP-CRE)

=4

Intrinsic (chromosomal) ?éﬁ)

1otic J
*)

Enzymatic -
(hydrolytic enz) f i Q9 Q.Q ot
betalactamase || ¥ D < \ -

(ST . D o b
(several bla genes)F\ i ; I‘\‘.\(Y YLxT /pumP ” U
Non-enzymatic '» Enterobactericae — Plasmid transfer (mainly) }}i]
“Efflux pump | > need isolation g
-Porin change o - Nonfermenters - non-plasmid transfer
(oprD gene) (mainly) 2> +/- i§olaﬁon
-Decreased ?/}W, ! |J ) Vi{_ : PR
membrane permeablllty 9 ‘
(omp gene) » ‘
-Aminoglycoside (aac gene) 1 VT ‘;M ‘ ‘
(target site changed) AL (s CYtOP'asm'C

-Quinolone resistance (gyrA gyrB, parC, an genes)'

Cyfoplasm

AAC 1999;43(2):424-7 NEJM 2008;358:1271-81

CRE vs CPE (CP-CRE)

Variability in geographic distribution

USA: KPC (most common), MBLs such as NDM-1
Asia: Less KPC, more MBLs (NDM-1)

Novel pathogen = MCR-1 (colistin-R) in China
(Recently found in the USA)

Europe: Greece VIMs

South America: KPC, MBLs

Lanman D et al J Clin Microbiol 43:5639-41

¢ Definition

* CRE = Carbapenem Resistance Enterobacteriaceae
CDC 2015 definition

Resistance to imipenem, meropenem, doripenem or ertapenem
OR documentation that the isolate produce carbapenemase

* CP-CRE = Carbapenem-Producing Enterobacteriaceae
—> plasmid transferable gene (carbapenemase)
- = Infection control implementation needed

CDC; Healthcare associate infection

Modified Hodge Test

. Swab E. coli ATCC
25922 onto plate to
create lawn (1:10
dilution of McF 0.5).

. Place imipenem disk in
center.

. Streak test isolates from
edge of disk to end of
plate.

. Incubate overnight.

. Look for growth of E.
coli around tes e
streak - indicates
carbapenem-
hydrolyzing enzyme.

Photo courtesy of J. Patel 49

CRE confirmation test
No need to perform if use new CLSI breakpoints (2010)




The CIM (Carbapenemase inactivation method)
a new phenotypic Test to assess Carbapenemase activity

@ PLOS | one

KPC Providencia stuartii

Tube 1 Tube 2
(solution A ) {solution A +
imipenem)

The CIM, a New Phenctypic Testto Assess Carbapenemase Activity

15 minutes, Orange

30 minutes, Light Orange

45 minutes, Dark Yellow

Suspend full Ioop of Acd 10 jg Incubate for 2 Place on Mueller Hinton agar
bacteris in H,O meropenem disk hours 35°C inoculated with £ coll ATCC 25922

60 minutes, Yellow

+*
Carbapenemase activity

120 minutes, Yellow —s

Comparison of a Novel, Rapid Chromogenic Biochemical Assay, the 3' =
Carba NP Test, with the Modified Hodge Test for Detection of IO oz
Carbapenemase-Producing Gram-Negative Bacilli

0i:10.1371fournal pone 0123690.6001

van der Zwaluw K, de Haan A, Pluister GN, et al. The Carbapenem Inactivation Method
Shawn Vasoo,® Scott A. Cunningham,? Peggy C. Kohner,? Patricia J. Simner,® Jayawant N. Mandrekar,” Karen Lolans,* i _ : H
Ny K My s Pt (CIM), a simple and low-cost alternative for the Carba NP Test to assess phenotypic

JCM, Sep 2013 carbapenemase activity in Gram-Negative rods. PLoS ONE 2015; 10(3): e0123690.

No carbapenemase activity

#an15M PCR #an15M PCR

KPC 798
bp

i LRI

-- NDM 561 bp
OXA 438 bp




Cepheid
GeneXpert

CRE stool
Screening

KPC
NDM

Fig. 3. Nanosphere Verigene system. Verigene processor on the right, reader and cartridges
on the left. Instrument footprints in inches: Processor, 7.6 width x 18.7 height x 22.9 depth;
Fig. 1. Cepheid GenXpert system. (A) Instruments with 1- to 16-cartridge capacity. (B) reader, 11.7 width x 12.4 height x 20.5 depth. Processors are stackable. No computer is

i"e‘,’,'“"i':;:n_‘;iew ofl. GanXpert: cartridge: (CourtesyioffCapheld; Sunnyvale;. CA:; with required for operation. (Courtesy of Nanosphere, Northbrook, IL; with permission.)

Gram-Positive Blood Culture Test Specifications
U.S./FDA-Cleared Outside U.S.

Luminex oo

complexity simplified.

Staphylococcus aureus - -
CLINICAL RESEARCH & APPLIED MARKETS RESOURCES SUPPORT ABOUT LUMINEX CONTACT US Staphylococcus epidermidis . .
HOME / CLINICAL / INFECTIOUS DISEASE TESTING / BLOODSTREAM INFECTION / VERIGENE®* GRAM-POSITIVE BLOOD CULTURE TEST Staphy.’ococcus J’Ugdunensfs ¥ e
VERIGENE® GRAM-PG3iTive BLwOD CULTURE TEST Siresformarmearalhemp s . i
Streptococcus agalactiae - .
The VERIGENE® Gram-Positive Blood Culture Streptococcus pneumoniae 5 =

Test (BC-GP) identifies genus, species, and
genetic resistance determinants for a broad / s
panel of gram-positive bacteria directly from < e : . Streptococcus pyogenes % 2
positive blood culture bottles ¥ : :

Enterococcus faecalis - .

Enterococcus faecium . .




® Customer Cent
s sl
complexity simplified.

Staphylococcus spp. . .
CLINICAL RESEARCH & APPLIED MARKETS RESOURCES SUPPORT ABOUT LUMINEX CONTACT US
Streptococcus spp. . .

p PP HOME / CLINICAL / INFECTIOUS DISEASE TESTING / BLOODSTREAM INFECTION / VERIGENE® GRAM-NEGATIVE BLOOD CULTURE TEST
Miciocacous sep: € VERIGENE® GRAM-NEGATIVE BLOOD CULTURE TEST
Listeria spp. - .

ae Gram-Negative e
Test (BC-GN) identifies genus, species, and
- genetic resistance determinants for a broad
mecA (methicillin) s 2 panel of gram-negative bacteria directly from
positive blood culture bottles
vanA (vancomycin) = -
vanB (vancomycin) - .

Gram-Negative Blood Culture Test Specifications

Targets U.S./FDA-Cleared Outside U.S.

CTX-M (ESBL) - .
Species
Escherichia coli* 8 IMP (carbapenemase) 5 !
Klebsiella pneumoniae - » KPC (carbapenemase) - .
Klebsiella oxytoca . . NDM (carbapenemase) . .
Pseudomonas aeruginosa - XA carbapenemass) i .
Serratia marcescens

VIM (carbapenemase) - .

* BC-GN will not distinguish Escherichia coli from Shigella spp. (S. dysenteriae, S. flexneri, 5. boydii, and S. sonnei).

Acinetobacter spp. . .
Citrobacter spp. -
Enterobacter spp. . . Ca ution !
Proteus spp. . . Gram-negative bacteria resistance mechanism
= genotypic (enzymatic) and non genotypic (non-enzymatic)




The FilmArray BCID Panel

« Biofire Simultaneous detection of 27 targets:
. Wl Gram + Bacteria
Filma rray ~ - Staphylococeus Streptococcls pyogenses
; * Staphylococcus aureus Streplococcus prieumoniae

+ Streptococcus Enterococcus
= Streptococcus agalactiae Listeria monocytogenes

Positive

Blood panel

(Multiplex

PCR)

(1 h result)

Fig. 6. BioFire FilmArray respiratory panel assay. (A) FilmArray RP Pouch. (8) FilmArray in-
strument and pouch. Instrument footprint in inches: 10.00 width x 6.5 height x 15.5 depth.
A computer is required for operation. (Courtesy of BioFire Diagnostics Inc, Salt Lake City, UT;
with permission.)

Specimen source: Wound drainage

M Ic VS Disk DifoSion Test Results: Pseudomonas aeruginosa MIC vs Disk Diffusion Test

/ d | Drug Susceptibility
Interpretative criteria/guideline: CLSI, EUCAST Ceftazidi S ]
P g ’ S Patient dose not response
Ciprofioxacin R ith Gent icin. Why?
. . . Lo Wi entamicin. H
Treatment guideline: research data, patient care Geatamicin § y
Imipenem S
Piperacillin 8
The interpretive errors with our hypothetical disk diffusion test are categonzed as E
follows: Tobramycin S
ollows:
Note:
Brror Category MIC Disk Diffusion Do you see any difference between gentamicin and tobramycin? MIC Tobra mycin
Very Major (false susceptible) R 5 Now view the MIC report, do you see any difference between gentamicin and .
Major (false resistant) s R tobramycin? Is Iower than
Minor SorR 1 Gentamicin
Minor I SorR .
Drug Interpretation mic (all susceptible)
Ceflazidime S <05 In vitro data
For antimicrobial agent “X,” the following interpretive criteria were derived: Ciprofloxacin R =4 b .
Gentamicin s s  Tobramycin
Method Susceptible Intermediate Resistant Imipenem 5 <05 is a better
Disk Diffusion (mm) =71 17-20 =16 Piperacillin s <R .
MIC (mcg/mL) =2 4 =8 Tobramycin S 0.5 choice.




paussos a1y ] PG Liomiangn T PUE IR

CLINICAL AND New Jan 2017

?EE’E;EEE;Y (CLSI: M100527) 27th Edition Contents z

=

o New Jan 2017 . g
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M100 e :
Summary of CLSI Pre for Establishs akpoints and Quality Contrel Ranges xxii
5 : 3 CLSI Reference Methods vs Commercial Methods and CLSI vs US Food and Drug A 1mn1: 1on Breakpon XX
Performance Standards for Antimicrobial CLSI Breakpoat Addiics Revisions Sace 2010 i
Susceptibility Testing e -

Interpretive Criteria
Table 1A Suggested Groupings of Antimicrobial Agents Approved by the US Food and Drug Administration for Clinical Use That
ive criferia are the MIC or zome di L T pa—y Should Be Considered for Testing and Reporting on Nonfastidions Organisms by Microbiology Laboratories in the United States .18

intermediate, and resistant breakpoints. Table 1B. Suggested Groupings of Antimicrobial Agents Appmvedhy \‘he US Food and Drug . Ad.rmmmahon for Clinical Use That

Should Be Considered for Routine Testing and R by in the United States..... 24
Zone Diameter Table 1C. Sugzested Groupings of Antimicrobial Agents Appmedhymeus FmdandDmgAmmnmrmmmmlUse
Interpretive Criteria MIC Interpretive Criteria That Should Be Considered for Testing and Reporting on A by M in the United States.._.._.... 30
Antimicrobial Disk (nearest whole mm) (ng/mL) Tables 2A-2J. Zone Diameter and Mini itory C ion Br ints for:
Agent Content § , I | R S 5 X G R O R 5
X 30 pg >20 ! 1519 ! <14 <4 ! 816 | =32
¥ — R <1 ' 2 ' 24 3A-2. Epidemiological Cutoff Values for Enterobacteri 40
¥4 10 pg zl6 * — ' — <1 r — 1 2B-1. Pseud: aeruginosa 42
For example, for antimicrobial agent X with interpretive criteria m the table above, the
susceptible breakpoint 1s 4 pp/ml or 20 mm and the resistant breakpoint 1s 32 pg/mL or 14 mm
Table28-5
Other Non-Enterohacteriaceae et
w2 M02 and MO7
Table 2B-5. Minimal ibitory Cu { (poil {ug/mL) for Other Non-Enterobacteriaceae (Refer to General Comment 1) E w H Table 2A-1. Enterobacteri Conti m z
= 5 Tnterpretive Categonies and Tnterpretive Categories and MIC 2
Testing Conditions Routine QC Recommendations (See Tables 4A and 6A for acceptable QC o ROy PR i h'ﬁm“m"" Bm'l“ 13
i ! ranges.) 4 . G Agent Content [ § . SDD . 1 : R § s 1 R [ ts =
Medium:  Broth dilution: CAMHE z ' MDNOBACTANS - 2
Agar dilution: MHA Escherichia coli ATCC® 25022 (for chloramphenicol, tetracyciines, b [ Aztreonam 30 pg 221 @ - 11820 ; <17 4 L — g ;218 {25) Breakpoints are based on a i
a i : | : i ; : ! ; dosage regimen of 1 gevery 8h.
Inoculum: Growth method or direct colony it i oz i ATCC® 27853 = See comment (8).
0.5 McFarland standard Escherichia coli ATCC® 35218 (for flactamif-lactamase inhibitor L CARBAPENEMS
combinations) . :
Incubation: 35°C+2°C; ambient air; 16-20 hours H e e et A s o ey,
Vinen  commercs st sysim i usd forsusepiitytsing. e 1o he : “mmﬁ:rwummumugsm"ﬂmtaqm.maw_wﬂushmmww carbapenem
for OC te: and QC ranges. : infuusion regimens, s has been reported in the literature. ' Gonsultstion with an infectious diseases practitionsr is recommended for isolates for which the carbapenem
. MICs or zone diameter results from disk diffusion testing are in the intermediate or resistant ranges.
General Comments E L v 7 MIiC ints for anmmmm]mmum the Carba NP test, mCIM, and/or 3
- i e sous for on imipenem or meropenem MICs of 24 ugimL or ertapenem MIC of 2
(1) Other i include F spp. (nat P. jnoss) and other 2 ol i gative bacilk, but . pgimL (refer fo Tables 38, 2€, -d:vmm bon of the current et Wi b taal fe=t vk ok necd i e ather than for epidemiological or
exclude P. i =pp.. iz cepacia, B. malei, B. and Refer to Tables 25-2, 28- ' infection control pumoses (refer to Table 38).
3. and 2B-4 for testing of Acinefobacter spp.. B. cepacia complex, and 5. i . and CLSI M45 for testing of Burkholderia - A G = z = A
mallei, B alfei, A <pp.. and Vibrio spp. & T’I!m “M‘;-Mi!“ T on in Eni that are lamely responsible for MICs and zone diameters in the intermediate and
(2)  For other non-Enferobacteriaceae, the disk diffusion method has not been systematically studied. Therefore, for this organism group, disk diffusion testing is a +  Theclinical effectiveness of carbapenem ireatment of infections produced by isolates for which the carbapenem MIC or disk diffusion test results are within the intermediate.
not recommended. o range is unceriain due to lack of cantrotled clinical studies.
NOTE: Information in beldface type is new or modified since the previous edition. E E Imipenem MICs for Profeus spp.. Providencia spp., mmWMmuMiQHBmMMwmm}mmam
i H MICs. These isolates may have elevated imipenem MICs by mechanisms other than production
- e oo . B Donpenem pg | 223 1 - 2022 ; 318 <1 T — 2 i =& |[20) Dreakpoints a= based on a
Zn= O 2 e ch E : B Ertapens ] 77 : : =] : B = ; : ] : 7 ‘:za) nﬂﬁ.ﬁmwm‘m
= m m | = = T 05 ¢ - ¢ T2 i are on a
TestiReport Antimicrobial Disk {negrest whole mm) —legmt) 3.7 dosage regimen of | g every 24 h.
Group Agent Content | § IR g ¥ L ® [ ts £ B Imipenem pg | =23 ; - | 2022 =18 | &1 = Fl =4 | (29) Breakpoints ae based on a
g Bl dosage regimen of 500 mg svery 6 h o
o Piperacilin = | = = — | ite : mos T 312 | = g 1geveryBh g
AMASE INFIEITOR CONBINATIONS % = B Meropenem pg | =223 = 2027 ; <19 = = z 24 (30) Breakpoints are based on a c
il = - T - 7 - TcwA; HE : dosagersgmenof 1 geverySh. | s
B Piperacilin-tazobactam i ; [ Ciea ; 32A B4 ; 1064 = E . =
o Ticardilin —— N N N S R R = § - S
[ CEPHIENS (PARENTERAL) Tl and 1V, Please refer o Glossary L] _ g g - {31) WARNING: For ‘and Shigella spp., am i m-hmm-:mmmnmmmuwu £
A Ceftaz = = = = < 18 232 £ b A Gentamicin Mpg | 215 © — ! 1314 12 s ] z18 i
c Hickpid: 2 = = = LI = 5 o A ryci Mg | 2185 — 13w <12 <4 [ I S 1 S
Deloksans - - e £ 2 = ol B Amikacin Wpg | =17 §_ - {1516 | =14 | <16 | — | @2 | 284 B
c Cefiriaxone - - i = = 8 18-32 24 s = — . * -]
o = — — ; — ; = = = e E “% & =] Kanamycin 30 pg 218 : LT =13 16 32 . a2
o Ceftizoxime = = w0 e <8 | ow8m  ozes El B 2 B
o Mosalactam = R R <8 | 183z | =64 > 3 5 . . . . >
[ 2 Using CLSI 2010 breakpoint: no need for ESBL/ CRE confirmation test 5

‘ Non-Enterobacteriacae (not Acinetobacter, Pseudomonas): No disk diffusion breakpoint
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Table 2C. spp. (C d| |
2 ies and ive Categories and .
g S (CLSI: M100S27)
TestiRepart Antimicrobial Disk {nearest whole mm) —(pgimd)
Group Agent Content § | 1 I R { Sl e M A | [ ts
GLYCOPEPTIDES
(18] For 5. aureus, i isolates may| during th ‘prolonged therapy.
E Vancomycn = - - 1 - 2 | 48 | 216 | Forusewdh S aueus
{For 5. aureus) 1 m) MIC tests shouid be performed to de(emme
of all isolates of
uan-mywl e ek test Goss rot erentsle
vancomycin-susceptible of 5. awreus
from wancomycin-intermediate isolates, nar does
the fest differenisle among  vancomycin-
susceptible.
“intermediate, and -resistant isalates of CoNS, all
of which give similar size zones of inhibition.
{21) Send any 5. aureus faor which the vancomycin
is 2 B pgiml ko a reference laboralory. See
Appendix A
Alsa refer to Table 3G for 5. aureus, Subchapter
31317 in MOT-A10, and Subchapter 39.1.7 in
i ; 1 MO2-A12
8 Vancomyzn = - - i - T4 | 816 : 232 | Forusewih CoNs.
{For CoNS) : : : H See comment (20).
{22) Send any CoM5 for which the vancomycin
MIC is 232 pgimL_ to a reference laboratory. See
Appendix A_
See also Subchapter 3.13.1.7 in MO7-A10, and
] : 1 : 3017 in MOZAIZ
(T2 Texopiann = -1 - f - 8 | 8 | za2
LIFOGLYCOPEPTIDES
[ Oritavancin | - [ - - T - [Zoaz - H - | See comment {17}
T Tekwancin [ — = T - v - TEniz; - 7 = | Seecommemi7}
TIFOPEPTIDES
B Taptomyein B - - 1 - & 1 - 9 = 123) Daplomycin should not be reporied for
: i i i isolates from the respiratory fract

MRSA: Vancomycm test = MIC only
No disk diffusion breakpoint

Genetic Mechanism/
| event Significance

|c||||nase

S. aureus-VSSA

Vanco- MIC 4-8 pug/mL Unknown; ? | ~-Thickened cell | -Thickened cell wall
intermediate S. waSR & - increased vanco
aureus (VISA) grasR binding

mutation cui
AAC2009; 53:1231
vanA from
VR E
faecalis

| Remodeled Cell Wall
D-ala-D-ala to
D-ala-D-lactate

Vanco-
resistant S.

aureus(VRSA)

) (o 2”16' pg/mL

Vancomycin MIC creeping (MIC > 1) & more treatment failure

- Vancomycin should not be avoid.

Use: Linezolid/ Daptomycin/ Ceftaroline
Endocarditis, Severe Pneumonia, Severe Skin infection, Osteomyelitis
Need to monitor Vancomycin MIC and vancomycin trough level (drug level)

O1¥=L0N P TTV-TOW Y 350 104

Z 001N

A LT

C  Thickened peptidoglycan
.—Vmcm,m ‘
Vancomycin ‘

canmet bind to

Remodeled peptidoglycan

MRSA: Altered penicillin-binding protein (PBP2a) mecA gene
VRSA: D-lactate replaces D-alanine as the last amino add of \3nA
peptidoglycan precursors

VISA: Thickened peptidoglycan layer traps vancomycin

NEJM-review, IDSA Guideline for MRSA treatment, Endocarditis treatment MSSA vs MRSA

Definition, Mechanism of resistance, CA-MRSA vs HA-MRSA (USA type, Scc type)

Resistance due to MLS;

-Perform on all erythro-R, clinda- S S. aureus isolates
-Treatment failures have occurred

D- test: Micro labs report should be....
Erythromycin-Resistance
Clindamycin-Resistance
(Macrolide-inducible clindamycin resistance)
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racle 26. Streptococcls pneumoniae (Continyed New Jan 2017 -E“
Interprefive Cafeqories and | Interpretive Categories and (CLSI: M100S27) §
” o . nearest whole mm) (ug/mL) =
ﬁe T Conent s i 1R s i 1 I R Comments £ Table 2G. jae (C ] NewJan 2017 | S
: ﬁ)ﬁt-mm:!‘:;!_fs'si.ﬁ_!.,_aﬁmd;ﬂmwkmmtmm}mmmhhmmm[uiwnzu!\nd} i 'm::%rs e a (CLS|: M100527) 2
. oefuroxime, doripenem, ertapenem, imipenem, lorscarbef, meropenem. g h.:s MIC Breakpoints E
ot Teg | 2 7 - @ - =1 = 1 = [ 6 lsoaies of preumosood wih oxaciin zone £ Tmug M—';e_ni"bd conent |5 1 R s I R Comments
oxacdlin H H 5 5 gmsof:guma-esusnepmemlcwna ; PENICILLINS
ppiml) to penicilin Penicillin and cefotaxime, =2 Amoniclin = - - - 2 4 =8
csfriaxone, or meropenem MICs should be {nonmeningdts)
e o e T e s | A | A
:{mﬁm ”“mmﬁ CEPHEMS (PARENTERAL) fins 1. 1L L, and IV F To Glossary L)
: : : : Twﬂm &mfﬁmm o = ] Cefepime (meningitis) - = = = 05 1 22 | (12) In the Unted States, for CSF soiates,
A Penicllin parenteral - - - - <2 4 28 m FRx: Doses of intravenous penicillin of at least m Eﬂ a:m%m far
{nonmeningitis) 2 million units every 4 hours in adults with the use of cefepime for meningitis in the
;ﬁ“ﬂ:"d:::hm;‘z . :ﬂmﬂg Ci i inegitis! <1 2 24 U;MISHE United States, onl
ey g L Bl manamc i Rl R I Bl | R S, T T
intermediate MIC of 4 pg/mi may necessitate — — TIONTERINS N e
penicillin doses of 18-24 million units per day. m%m% - - - - gﬂ_; : Eg (14) For GSF isolates, report only meningits.
: g ieprsins b e BRI
: = Periolin parenierl = = = E— T = =037 | ) R Use of periclin = meningts requres doses.
: ol i g, s 3 il S iy See peneral comment (4]
: ﬁm:aé?usm mnr;-;%?mm}g“ B Cefotaxime (nonmeningitis) = = = = =] Z Z4 | (16) For al olaies other than those from
: E Cefiriaxone (nonmeningitis) = = - - R 2 24 CSF report interpretations for both meningitis
é mﬁf SRR el oy e C Ceftaroline (nonmeningitis) 30pg =78 = = <05 = = unmmm are t;azsf: on 3 dosage
3 See General Comment (4). [+ Cefu - - - - =05 1 x2 =5 =t E
A Penicliin (oral peracilin_ V) = - i - 1 - 2006 ¢ 0121 § 22 {11} Interpretations for oral peniclin may be = TEPHEMS [ORAL) %
: i ! i i reported for wolates other than thasa from CSF 2 - z
. k Seecomment(8). 00000 | g
' € C {oral) = P — - 1 2 B
S S. pneumoniae: Disk diffusion breakpoint only for E I N T O ] B O g
Penicillin susceptible (zone of inhibition more than 20mm) - i S e . s g
s s S. pneumoniae: Disk diffusion breakpoint only for :
02 and MOT ™ . . R =
Penicillin susceptible (zone of inhibition more than 20mm)
; 5 New Jan 2017 =
Table 2G. Streptococcus pneumoniae {Continued) 2
Interpretive Categories and | Interpretive Categories and . ~ . . . .
. T Bk (CLSI: M100527) P Sanford Guideline (Infectious Disease Treatment GL)
Group . ng:in Content s . 1 :R s 1 R Comments i
i - E S 0 - S B B T T P 5 Viridans strep, S. bovis (S. gallolyticus) endocarditis
[ Ertapenem ] 2 54 g
e - S T Ml I S * Pen G MIC <0.12 mcg/mL = Susceptible
o Dorpenem - = = = = = = &l -
“ﬁ"*"ﬂ'"ﬁ e s - Pen G or Ceftriaxone x 4 weeks
i18) ° and b resiied by tesing - shorten duration = Pen G or Ceftriaxone PLUS gentamicin x 2 wks
A [ Entwumn R T = x5 * PenGMIC>0.12 to < 0.5 = Intermediate resistance
yein 15 g 2 1417 <05 1
[5] [= i S 17-20 = 05 . . .
- ig‘: S ? T - Pen G or Ceftriaxone x 4 weeks PLUS gentamicin x 2 weeks
g = < 2 .
{26] Ongariam b R - Vancomycin x 4 weeks
2] | > <24 2 24 -
FLTGRGGUNOLONS e ————— ¢ Pen G MIC > 0.5 = Resistance
B Gemiflexacn 5 273 20-22 <10 <012 025 205 ) 5 ;melmlm isolates susceptible io . eqpe PR
B | Levolomon gE ISR 212 st - Pen G (or Ampicillin) PLUS gentamicin x 4-6 weeks
Eetis o Caimed o be - Vancomycin PLUS gentamicin x 4-6 weeks
o Gatfloxacn 5 g 22 | 1820 : =17 £ H 2 H 24
0 Cfioxacin 5 g 516 | 1316 t Z12 T2 | & | =8
[*] e 5 g 219 ¢ 1818 @ £15 <05 ! 1 22 . N . . .
FOLRE Tm“""'m“’“‘ AR T - Other indication for MIC monitoring/use
sulfamethoxazole 2375 g I i HE
"“”'é“""“ Chramgheniod [ m T — —wT & 5 = - *Enterococcus Endocarditis, S. pneumoniae meningitis
& [He—. [ [ 2 DRG] Sy W2 T 3 [P Ml et ba e donefer f Osteomyelitis, Endovascular infection, treatment failure etc.
S. pneumoniae: Disk diffusion breakpoint only for & **MDR pathogen: MRSA

Penicillin susceptible (zone of inhibition more than 20mm

ESBL/CRE



ESBLs treatment Treatment Options for Carbapenem-Resistant

Severe infection/ bacteremia Enterobacteriaceae Infections
Recommended to use Carbapenems ) . ‘ -
) Haley J. Morrill,'? Jason M. Pogue,® Keith S. Kaye,! and Kerry L. LaPlante
FOSfomYCI n "eterans Affairs Medical Center, Infectious Diseases Research Program, Providence, Rhode Island: *College of Pharmacy, Department of Pharmacy

Amin Oglycosid e (SO urce of infe Cﬁon) Practice, University of Rhode Island, Kingston; *Department of Pharmacy Services; “Division of Infectious Diseases, Detroit Medical Center, Wayne State
. University, Michigan; and SDivision of Infectious Diseases, Warren Alpert Medical School of Brown University, Providence, Rhode Island
UTIs, de-escalation therapy

. ions due to car-
Depend on susceptibility profiles ID consultation Fia is an emerg-

. . [ treatment for
Pip/tazo (if low MIC)? b Rhssia.
Newer version quinolones? (if no bacteremia) Combination therapy with 'g':’sl;‘::‘:ﬁr:f
Fosfomycin Colistin/ polymixin B/ Aminoglycoside/ Tigecycline etc. | ey remaining
Aminoglycoside etc Carbapenem high dose/ prolong infusion ”;‘c‘ijfl;":l’:;
Isolation the patient if possible (or cohorting the patient) (need to check MIC**) sand combina-
In Thailand, may not need for isolation (high prevalence) s e

Tamma PD et al. Carbapenem therapy is associated with improved survival compared with Room Isolation (Plasmid transferable) ik
piperacillin-tazobactam for patients with extended-spectrum B-lactamase bacteremia. Keywords.  carbapenemases; carbapenem-resistant Enfel oo on rorum Infectious Diseases

Clin Infect Dis. 2015;60(9);1319.25. treatment. hzblighedvaxfudeniugmiNfressonbehalfohhe Infectious Diseases Sgtigtvol
Perez F, Bonomo RA Editorial Commentary: Bloodstream Infection Caused by fenana SVA T RO mIERC NS Do oayoc s B e

public domain in the LS.
Extended-Spectrum B-Lactamase—Producing Gram-Negative Bacteria: DO 10.1093/0fid o 50

How to Define the Best Treatment Regimen? Clin Infect Dis. 2015;60(9):1326-29

Sensitivity of colistin
Colistin and polymyxin B susceptibility testing for carbapenem-resistant and |n mCI'-l d eteCtlon ( N =2 1)

mcr-positive Enterobacteriaceae: Comparison of Sensititre, Microscan,

Table 2. Sensitivity of colistin and polymyxin B susceptibility testing methods for the detection of mer-1 positive isolat
Vitek 2, and Etest with broth microdilution

Drug Method Susceptibility with Susceptibility with
breakpoint of <2mg/L breakpoint of <1mg/L
Authors: Ka Lip Chews*, My-Van La®, Raymond TP Lin®®, Jeanette WP Teo? (%5) (3)
Colistin BMD 714 90.5
*Department of Laboratory Medicine, Division of Microbiology, National University Sensititre 100 100.0
Hospital, Singapore, Republic of Singapore Vitek 2 429 95.7
b . . . . . E-test 76.2 95.2
Department of Laboratory Medicine, Changi General Hospital, Republic of Singapore Microscan 100 N/A
“Ministry of Health, National Public Health Laboratory, Singapore, Republic of

Singapore Polymyxin B BMD 810 857
. " Sensitit 952 100.0
*Correspondmg author: ka lip chew@nuhs.edu.sg ;T;;l: ;_re az 2 100.0
E-test 66.7 95.2

N/A: Not applicable as lowest MIC interpretation possible for Microscan {colistin) is 2 mg/L.

Running title: Colistin and polymyxin B susceptibility testing Chew JCM 00268-17

Chew JCM 00268-17 Accepted June 2017
Accepted July 2017
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Table3: Perfi ch istics of colistin and pol B susceptibility testing methods in comparison to broth microdilution (BMD) = = =
o e R T oo Rapid Detection of Polymyxin
n (%) n (%) n (%) n (%) coefficient 1 1 b I
. - . Resistance in Enterobacteriaceae
Vitek2 60 16 71 [93_4%}# 67 (88.2%) 9 ({36.0%) 0 (0%) 0.873* Patrice Nordmann, Aurélie Jayol, Laurent Poirel
Sensititre 46 30 68 (89.5%:) 69 {90_1%]# 1(4%3) 6 {11.8%) 0.863*
E-test 51 25 57{75.0%) 70 {92_1%]# 3(12.0%) 3 (5.9%) 0.600*
Microscan 44 32 NjAs 67(88.2%)  1(4%) B(15.8%) N/A®* For identification of polymyxin resistance in Enferobac- two-component sy or al of the mgrB gene)
feriaceae, we: developed a rapid test that detects glucose  (6). A recent report revealed that addition of phosphoetha-
Polymyxin B BMD 49 27 N/A metabolization associated with bacterial growth in the pres-  nolamine may also be plasmid mediated through the mcr-
vitek2 a7 29 73(96.1%)°  72(047%)° 1(3.7%) 3(6.1%) 0.917* ence of a defined concentration of colistin or polymyXin - ; gene which confers the first known plasmid-mediated
B. Formation of acid metabolites is evidenced by a color reasance tocoliterar ol Fomt and aoimal
Sensititre 47 29 73@62%° 720477 1(3.7%) 3(6.1%) 0.877* change (orange to yellow) of a pH indicator (red phenol). (7} Moremeently, the:micr-1 genewas: ildlentifed i sev-
To evaluate the test, we used bacterial colonies of 135 iso- 2 5 2 : o =
E-test 53 23 38 (48.7%) 68 (89.5%) 6(26.1%) 1(19%) 0.534* eral plasomd backbones, mostly in Escherichia coli (8-10).

BMD: Broth Microdilution, EA: Essential agreement, CA: categorical agreement VME: Very major error, ME: Major error

M/A: Not applicable

Spearman’s coefficient indicates concordance of MIC against BMD.

*Indicates that testing method-drug combination meets CLSI M52 recommendations for acceptable EA or CA performance

*p-value <0.001

**EA and Spearman’s correlation coefficient not determined for Microscan due to narrow MIC range

Rapid polymyxin NP
TAT 2 h

Sensitivity 99.3%

Specificity 95.4% Colistin-free
olution
From
istin Ri Colisti taini
135 colistin R isolates i “Wﬂsjmgg

and 65 cosistin S isolates

Chew JCM 00268-17

Accepted July 2017
Colistin- Colistin-
susceptible  resistant
bacterial bacterial

suspension  suspension  Bacterial
{negative
contral)

(positive  suspension
control} 10 test

Figure. Representative resuits of the rapid polymyxin NP
[Mordmann/Poirel] test. Noninoculated wells are shown as
controls {(first column). The rapid polymyxin NP test was
performed with a reference colistin-susceptible isclate (second
column) and with a reference colistin-resistant isolate (third
column) in a reaction medium without (upper row) and with
(lower row) colistin. The tested isolate grew in the presence (and
absence) of colistin (wells B4 and A4, respectively) and was
therefore reported to be colistin-resistant.

lates expressing various mechanisms of colistin resistance
(intrinsic, chromosomally encoded, and plasmid-mediated
MCR-1) and 65 colistin-susceptible isolates. Sensitivity and
specificity were 99 3% and 95 4%, respectively, compared
with the standard broth microdilution method. This new test
is inexpensive, easy to perform, sensitive, specific, and can
be completed in <2 hours. It could be useful in countries
facing endemic spread of carbapenemase producers and
for which polymyxins are last-resort drugs.

There is therefore a need for a test that enables rapid de-
tection of polymyxin resistance in Enrerobacteriaceae and
that may contribute to 1ts contamnment.

We developed a test (the rapid polymyxm NP [Nord-
mann/Poirel] test) that detects bacterial growth in the pres-
ence of a defined concentration of a polymyxin Bacterial
growth detection (or absence)} is based on carbohydrate

bolism (17). Acid formation associated with carbohy-

mong the most clincally significant multidrug-resis-
tant bacteria are carbapenemase-producing Eniero-
bacteriaceae. Becanse these bacteria usually remain sus-

ceptible to polymyxins. an old class of antimicrobial drugs

Emerging Infectious Diseases + www.cdc.govieid - Vol. 22_No_ 6, June 2016

drate metabolism 1n Enferobacteriaceae can be observed
through the color change of a pH indicator. This test is
rapid (<2 h) and easy to perform.

Materials and Methods



