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Abstract

Background: Antibiotic susceptibility testing (AST) is one of the most important tests in a Suscenbptibility Testin Table 2. Comparison of ABRx™ detections to Kirby-Bauer disk diffusion and microbroth resictance Zona| Zome of e
I : : . . TR : p y g esistance Zone one o Kirby-Bauer riteria for Sensititre™ Sensititre
clinical microbiology laboratory. Accurate and rapid detection of antibiotic resistance dilution method results. For this study, data is limited to the B-lactam classes of antibiotics. Antibiotic Oﬂfgl'ts".t)m" InhibItion | o oretation Re(sc-:sg:;ce Results | Interpretation
. . . . . . . . . serve
patter_ns IS crucial for a” aSpe_CtS of ant|m|Cr0b|a..| §teward§hlp, |nC|Ud|ng resistance AnthIOtIC Resistance (AB RX TM) Panel . ™ . Info from Vendor Carbapenems |Cephalosporins| Monobactam Doripenem <19 mm 10 mm Resistant >4 pg/mL >4 pug/mL Resistant
surveillance and effective patient treatment. Existing traditional culture-based ASTs are Organism ABRxTH Detections | \gpym detections in bold font)| kB | STT| 0A | kKB |STT| OA | KB | STT| OA Meropenem | <19 mm 10mm | Resistant >4 pg/mL >8 pgimL Resistant
time-consuming and often lack specificity for new generations of antimicrobials. In this « TagMan® assays to detect the most clinically relevant gene variants within O — — . T - =15 M8 M Restnt ST e Resistnt
study, we compare the performance of a rapid molecular multidrug resistance gene panel, individual enzyme classes were designed based on sequences obtained from Cefazolin <19 mm 0 mm Resistant 28 pg/mL >16 pg/mL Resistant
. . . . . . CTX-M-32 - * . * " . Ceftazidime <17 mm 0 mm Resistant 216 pg/mL >16 pg/mL Resistant
ABRXTM, to gOId-Standard Klrby-Bauer and microbroth dilution AST mEthOdOIOgy. pub“c databases. Escherichia coli CTX-M Group 1 Ceftriaxone <19 mm 0 mm Resistant >16 pg/mL >32 ug/mL Resistant
o _ Cefepime <18 mm 0 mm Resistant 216 pug/mL >32 ug/mL Resistant
) i ) i i ) Escherichia coli OXA-1,CTX-M Group 2 TEM-OSBL; CTX-M-2 * * * * Aztreonam <17 mm 34 mm Susceptible 216 pg/mL 1 pg/mL Susceptible
Methoo_ls. Fifty-three isolates were obtained from IHMA, Inc.,_W|th all information ab_out | - Assays were printed on OpenArray® plates for high-throughput testing on the cecherichia col CTXM Group 8125 CTX-M-8 L. T i o | ogr | v | cman | oom | vome | o | 9 | ovs 59000 rox | ces | oess | wen | woe | per | amm | h
them withheld. Isolates were cultured on a non-selective medium, followed by nucleic acid QuantStudio™ 12K Flex instrument (Thermo Fisher Scientific) YR | oot | WM | eyt | epe | W)t | apy | ™0 | e | Tor | o | oma | er | we | e | e
extraction and testing on custom OpenArray® gPCR plates with seventeen ABRx™ Panel ' Escherichia coll CTX-M Group 9 CTEM9 O L * | Ple|®lol® o ®lol ™ol ® o™ len]™ o™ o™ en|®len|™ e | len|® o] P o] P ler]™ler]®
targets. Simultaneously, an antibiotic resistance profile (ARP) was determined using the Clebsiclla ox . N - - e i g
_ , _ _ o _ L - - . 4 ytoca KPC TEM-OSBL; KPC-3 : : : : :
Kirby-Bauer method of AST. Corresponding resistance phenotypes of detected genes were A target-specitic preamplification step was performed prior to real-time PCR _ _ Figure 5. Phenotype/Genotype Correlation of a Klebsiella pneumoniae isolate. The ABRx™
assigned from published literature and compared with the Kirby-Bauer and microbroth amplification on OpenArray® plates. Klebsiella pneumoniae FOX SHV-83; TEM-OSBL, FOX-TYPE Panel detected the VIM gene which is concordant with the molecular characterization provided by the
dilution methods’ ARPs. _ _ OXA-1, QNR-A, FOX | g1/ 0SBL: TEM-OSBL: D vendor. VIM confers resistance to penicillins, cephalosporins, and carbapenems. Phenotypic testing
Table 1. ABRx™ Panel Content. Klebsiella pneumoniae CTX Sroup L CTX-M-15; FOX-TYPE confirmed these results.
Results: The ABRx™ Panel was highly accurate in detecting the correct resistance gene(s) Enzyme Class zg‘gi\gt?oe; Klebsiella pneumoniae CTX-M Group 1 SHVOSBL P OSBL x| x| o .
In the blinded |solates_. There was excellent agreement between the ARPs g_er?er_ated a CTX-M Group 1 lebsiclla peumoniae OXA-1 NDM-1 SHV-OSBL: NDM-1 ... T, Table 2. Accuracy Sum!marly. Phenotypes corresponding to resistance genes were determined
through the phenotypic methods and those generated from the detected antibiotic B CTXM Group 2 _ _ based on p.ubllshed studies. T_he three methods were compared by correlating results from two
resistance genes. There was a 92% correlation in detection for resistance to carbapenems; Class A B-lactamase | CTXM Group 8/25 Klebsiella pneumoniae OXA-48 SHV-OSBL; OXA-48 100 R I methods with those from the third method as the reference.
98% to cephalosporins; and 68% to the monobactam, aztreonam. Corresponding genes CTX-M Group 9 Klebsiella pneumoniae VIM SHV-0SBL; VIM-1 s | E | x| s
i OA KB STT
were not de_tected for carbapenem phenotypes. This could be due to the ab_sence of KPC Klebsiella peumoniae OXA-L KPC (PG s T, e e Detect Seteot Detect
corresponding genes on the panel. The low agreement of monobactam resistance between j’ IMP-1 S OSAL TEvOSEL Antibiot . etection etection etection
the two methods seemed largely due to the presence of CTX-M genes in the strains. This meta”c‘)fgsl;c'famase VIM Klebsiella pneumoniae | CTX-M Group 8/25 CTX-M-8 R n(t:|| 11e Det e?ej o, | Organisms Tested as as as
can be explained from the variability in antibiotic resistance expression among the different . NDM Kiebsiella pneumoniae OXA-48 SHV-OSBL; OXA-48 : o | : ass ifBCRiTM y Reference | Reference | Reference
CTX-M gene classes reported in published literature.* \/ - . .
g P P AmpC B-lactamase OF)(C')A\)_(]_ Klebsiella pneumoniae CTX-M Group 9 SHV-OSBL; CTX-M-9 * * * * KB STT OA STT KB OA
. . . . . . . . CI D OXA ” ; i OXA-l, * * * * .
Conclusions: Our findings indicate that the accuracy of the ABRx™ Panel is comparable to Figure 1. The QuantStudio™ 12K Flex can a8 clinase OXA-48 Proteus mirabilis CTX-M Group 2 CTX-M-2 KPC. IMP. VIM K. pneumoniae,
the Kirby-Bauer and the microbroth dilution methods in predicting antibiotic class resistance accommodate up to four OpenArray® Plates for PER Providencia rettgeri NDM-1 TEM-OSBL: NDM-1 A O T M Carbapenems | NDM, OXA-48, | = aeruginosa, P. rettgeri,| o, 38 30 33 93 a5
phenotypes and is an innovative and rapid alternative to conventional AST methods. simultaneous real-time PCR detection. The ABRx™ Minor ESBL VEB _ . - GES < K. oxytoca,
. . . printed in triplicate. Forty-eight samples can be tested o b seudomonas aeruainosa MP-1 MP-1 A i i I I KPC, IMP, VIM, | K. pneumoniae, E. coli,
*Abstract has been amended to include additional data collected after submission. o 5 Macrolide ERM-B g | NDM, OXA-1, |P. aeruginosa, P. rettgeri,
on an individual OpenArray® plate. Cephalosporins S | 98 96 96 98 98 94
. QNR-A Pseud i GES GES-6 A T D I OXA-48, FOX, |P. mirabilis, A. baumannii,
rluoroqunelone QNR-S B GES S. marcescens
I n t r O d u Ct I O n Pseudomonas aeruginosa OXA-1, VIM VIM-2 * * * * * *
Kirby-Bauer Disk Diffusion . | |
Pseudomonas aeruginosa VEB VEB-1a S S I o B O B CTX-M Group 1, 2,| K. pneumoniae, E. coli,
. ibioti ' INg | ' ' : Monobact 8/25, 9, KPC, |P. inosa, K. oxytoca,| 68 59 92 88 | 100 | 91
Antibiotics have been the m;unst_ay of _treagtmg_mf_ecﬂous diseases for well over . Bacterial lawns were streaked from a freshly prepared 0.5 McFarland on Pseudomonas aeruginosa veR veBA . L. LT, onobactams aeruginosa, K. oxytoca
half a century. However, their efficacy is diminishing by the day - - o PER, VEB, GES | P. mirabilis, A. baumanni
' ’ ' Mueller-Hinton agar (MHA) plates and were incubated at 37°C for 16-18 hours Pseudomonas aeruginosa PER-1 PER-1 s | o A e
_ _ L _ _ . prior to determination of results. | sl el . ..
* A major factor in the spread of antibiotic resistance is the prevalence of empirical Pseudomonas aeruginosa IMP-1 IMP-1 . .
: : : - - : - . . SHV-OSBL; TEM-OSBL; VEB-1; R T I R R i I
treatm_erlno,I leading to the fevoluthn 0(1;| mlultldr_tégbresstant_llcj)_ac_terlal strains with the + Antibiotics disks (Becton Dickinson, USA) used: Doripenem (10ug), Klebsiella pneumoniae VEB, KPC P DI Scussion
potential dissemination of associated plasmid-borne antibiotic resistance genes. Meropenem (10ug), Ertapenem (10ug), Imipenem (10ug), Cefazolin (30ug), Klebsiella pneumoniae NO DETECTION SHV-55: TEM-OSBL : N . N .
" . - . . . . Cephalothin (30ug), Ceftazidime (30ug), Ceftriaxone (30ug), Cefepime (30ug), Pseudomonas aeruginosa GES GES-13 : I I « Susceptibility profiles from the phenotypic methods were concordant with
« Traditionally, detection of antibiotic resistance included phenotypic testing such : : : - : . .
. e . i Aztreonam (30pg), Moxifloxacin (5ug), Levofloxacin (Sug), Ciprofloxacin (5ug), Kiebsiella pneumoniae OXA-1, OXA-48 SHV-OSBL; OXA-48 el e | : multidrug resistance genes detected on the ABRx™ Panel.
as Kirby-Bauer disk diffusion and microbroth dilution methods. These methods and Azithromycin (15ug) ’ ’
require several days to obtain results and are not conducive for makin ' Pseudomonas aeruginosa IMP-1 IMP-1 R . . .
. . ys T .. . . J SHV-OSBL. TEM.OSBL. « Correlation of the phenotypic AST methods with ABRx™ as the reference was
appropriate therapeutic decisions in a timely manner. e T n S Klebsiella pneumoniae OXA-1, OXA-48 XA ’ * * * o : _
Sensititre™ Microbroth Dilution - between 88-98% for the cephalosporins and carbapenems. However, correlation
: L : : : : : Pseudomonas aeruginosa GES GES-19; GES-20 L R R T e I was lower (80-94%) when using phenotypic methods as the reference, indicatin
* Phenotypic methods fail to identify the underlying genetic mechanisms leading to * Minimum inhibitory concentrations (MIC) of antimicrobial agents were Escherichia col CTX-M Group 8/25 TEM-OSBL; CTX-M-8 e | x| . resistant prgenotype)s in the absgerl?ce of é/grresponding ABRx™ gene detections ’
the proliferation of resistant bacteria in the community, as opposed to molecular determined by the microbroth dilution method using the Sensititre™ Gram TEM-OSBL; CTX-M-2 This could be due to antibiotic resistance genes present in the isolates that are
methods which can play a large role in surveillance and antibiotic stewardship. Negative Plate Format (GNF4, Thermo Fisher Scientific, Oakwood Village, OH). Escherichia col CTXM Group 2 | B A T i ot targeted by the panel J P
Escherichia coli CTX-M Group 8/25 CTX-M-8 N - * 9 y P '
« A molecular diagnostic Antibiotic Resistance (ABRx™) Panel was developed that inhibiti ' ' iteri . - . . . . . . .
f g : o o ( ) . tpl' o The zones of grovvt_h _|nh|b|t|on and MICs were mterprete_d using the (Z:rlterla Klebsiella pneumoniae NO DETECTION SHV-OSBL; TEM-4 . Kirby-Bauer and Sensititre™ did not detect as many monobactam resistant
can screen for sev_en een mu_ idrug resistance g_enes encoding _e _m_os clinically published by the Clinical and Laboratory Standards Institute (CLSI). Klebsiella pneumoniae VEB. KPC SHV-OSBL; TEM-OSBL; VEB-L; | » | . | + | . | . [ . .1 .1, ohenotypes as was reported by the ABRx™ Panel. This could be due to
prevalent mechanisms of resistance to three major classes of antibiotics: SVOSEL g\%ssr o resistance genes that mav not be exbressing in vitre but mav be exoressed in
B-lactams/carbapenems, macrolides, and fluoroquinolones. The panel allows for — | Klebsiella pneumoniae FOX, KPC ' KPC-3 I R I e e Vivo. 34 J y P J y P
direct detection of resistance genes in clinical specimens without the need for \’ B ﬁ e B e e Escherichia coli CTX-M Group 9 CTX-M-14 s | o« | s . .
bacterial isolation. =5 (Antibiotic Resistance 10 - . e
Li‘i ] e ./f’ Seratia marcescens | OXA-L QNR-A, FOX FOXs All targeted resistance genes were correctly identified by the ABRx™ Panel when
. . TEM-OSBL; CTX-M-2 . . . . .
— L . . Escherichia coli CTX-M Group 2 ’ compared to the genotypic profiles provided by the vendor. This indicates the
The objective of the study was to compare antibiotic resistance detection by the — . accueac of the %nel i%p detpectin tﬁese eneg
. . . . .. _ e = aphylococcus aureus, .
ABRx™ Panel to the Kirby-Bauer disk diffusion method and the Sensititre ™ (RSl i Anthiotic Rectance D) MRSA NO DETECTION MUP-A y P J J
microbroth dilution method. Klebsiell | OXA-1, NDM-1, | SHV-OSBL; TEM-OSBL; CTX-M- . . .
osndirn’ POSIETE PREHTona® CTX-M Group 1 15; NDM-1 The accuracy of the ABRx™ Panel is comparable to the conventional methods in
. o . : CTX-M Group 9, SHV-OSBL; TEM-OSBL; . e s : . . . .
M t I & M th d (Antibiotic Resistance 10} Klebsiella pneumoniae ONR-S CTX-M-14 predicting antibiotic class resistance phenotypes and is an innovative and rapid
aterialS e Oads it et CrowonTystc o Klebsiella pneumoniae |27 TN L 1) sHV-0SBL; CTX-M-15; NDM-1 alternative to conventional AST methods.
ar Plates Prepare bacterial -
] ] et suspeniions equivalent N Extract DNA CTX-M Group 9 SHV-OSBL; TEM-OSBL,;
to 0.5 McFarland’s | iell ; - , -M-14; -48; -lla; R f & A k | d t
Bacterial Strains Kiebsilla preurioniae S| ercas; oxa s A e eferences cknowileagements
 Fifty-three blinded isolates were obtained from International Health Management pseudomonas aeruginosa I N Bush. K G A Jncoby. "Undated functional classification of B.lact P ——
Associates, Inc. (IHMA, Schaumburg, lllinois). Isolates were cultured on Tryptic i ush, Karen, and George A. Jacoby. "Updated functional classification o B-lactamases." Antimicrobia
: Nk 1219 hmiire Dot B | MRl (Bacterial ID) Proteus mirabilis NO DETECTION TEM-129 Agents and chemotherapy 54.3 (2010): 969-976. S o
Soy Agar (TSA) plates (Teknova, Hollister, CA) at 37°C for 16-18 hours. Post- (Bacterial ) Clinical and Laboratory Standards Institute. Performance Standards for Antimicrobial Susceptibility
iIncubation, 0.5 McFarland suspensions were immediately prepared for each Figure 2. Testing strategy to compare phenotypic and genotypic susceptibility methods Klebsiella pneumoniae VIM SHV-OSBL; VIM-1 Testing; 25th Informational Supplement (M100-S25). Approved guideline 2015.
isolate Blinded iéolates were arown on TSA plates and colonies were used to prepare 0.5 McFarland ' Klebsiella bneumoniae NDM-1 SHV-OSBL: NDM.1 Evans, S., et al. Rapid Molecular Diagnostics, Antibiotic Treatment Decisions, and Developing
' . g P : : prep : P ’ Approaches to Inform Empiric Therapy: PRIMERS | and II. Clinical Infectious Diseases. 2016; 62: 181-
suspensions. Suspensions were used for performing Kirby-Bauer, API® strip testing, and DNA Kiebsiella pneumoniae OXA-1, SHV.31: TEM.OSBL: CTX.M.15 189
DNA from bacterial suspensions was extracted using a magnetic particle-based, extraction used for testing on the ABRx™ Panel and for Target Enriched Multiplex PCR (TEM-PCR™). — CIXM Group 1 Livermore, David M., et al. "Are susceptibility tests enough, or should laboratories still seek ESBLs and
in-house protocol utilizing extraction reagents from Omega Bio-Tek (Norcross, Colonies from overnight cultures were also streaked onto TSA slants and sent to Thermo Fisher Proteus mirabilis NO DETECTION TEM-52 carbapenemases directly?." Journal of antimicrobial chemotherapy (2012): dks088.

Scientific for Sensititre™ microbroth dilution testing. Bacterial ID was verified with TEM-PCR™ and

GA) on a KingFisher™ Flex instrument (Thermo Fisher Scientific, Waltham, MA). Biomérieux API® strips (Results not shown; See Poster #376).

KB: Kirby-Bauer method; STT: Sensititre™ microbroth dilution method; OA: OpenArray ® (ABRx™ Panel) We would like to thank IHMA, Inc. for providing blinded samples for this study
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