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Introduction

The increasing threat of antibiotic resistance is of worldwide public health concern.
Empirical therapy for treatment of infectious diseases has helped create bacterial
strains with multiple antibiotic resistance mechanisms. The assessment of
antimicrobial susceptibility patterns of these organisms is one of the primary
responsibilities of the clinical microbiology laboratory. Implementation of timely

Materials & Methods (continued)

« For panel sensitivity, eighteen organisms of known titer (0.5 McFarland Standard)
were serially diluted from 1e6 to 1e2 CFU/mL, spiked into negative matrices, and
DNA was extracted from samples using the KingFisher™ Flex System.

« The ABRx™ Panel was validated on clinical isolates, urine, stool/rectal swabs, and
nasal swabs.

Results (continued)

Cross-Reactivity

Table 3. Specificity of the ABRx™ Panel was determined by testing plasmid DNA at 1e6
copies/pyL in duplicate. The table shows the average (n=4) cycle threshold (Ct) values for each target.
Standard deviation was less than 0.36 for all targets. No cross-reactivity was observed.

Results (continued)

« Antibiotic resistance genotypes were consistent with observed antibiotic
susceptibility profiles from both the traditional Kirby-Bauer disc diffusion method
and the Thermo Fisher Scientific Sensititre™ microbroth dilution method.

infection control measures can prevent possible outbreaks, decrease patients’ » Twenty-six blinded, characterized isolates (IHMA, Inc.) were used to assess the ST N T veropenem | <19 mm | 0mm | Resisiant | =6 pgiml | >8jigim. | Resistan
lengths of stay, and reduce healthcare costs. Molecular testing can offer a rapid and accuracy of the panel. COMG2 - | 200 = Erpenen | <18mm | Limm | Resistant | NoCLSIgudslines | > pgiml | No lnformator
sensitive approach compared to phenotypic testing and can have a significant impact . Resistance profiles from the ABRx™ Panel were compared to the molecular profile Tt Grp S TN A — Cefazoin | <tomm | 0mm | Resistant | No CLS! guideines | >16 g/l | No Informatior
on patient care. In this study, a molecular diagnostic Antibiotic Resistance (ABRx™) provided by the vendor, as well as two phenotypic methods (Kirby-Bauer disc Fox S TN cofiiaxone | siomm | omm T Resistant | s32 il | ss2iiml | Resietan
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phenotypically and molecularly characterized clinical isolates; and 3) compare the
system to phenotypic reference methods.
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Schaumburg, IL; and Microbiologics, St. Cloud, MN). Specimen Extraction qPCR FOX 108-101 3.0 105.4 0.999 Group 8/25. Blinded samples were tested and results were compared after phenotypic and genotypic
: : v ) . ,
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« Assays were designed to detect the most clinically relevant gene variants within

Conclusions

y = -1.467In(x) + 34.58
R2 = 0.9999

individual enzyme classes (Table 1).
« Assays were printed on OpenArray® plates for high-throughput testing on the ——
QuantStudio™ 12K Flex instrument (Thermo Fisher Scientific).
« To increase sensitivity for low concentration samples, a target-specific
preamplification step was performed prior to real-time PCR amplification on
OpenArray® plates.

Inclusivity
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« TagMan® assays were designed to ensure the detection of multiple clinically
relevant subtypes within three major antibiotic resistance gene classes and across
representative bacterial species.

« The ABRx™ Panel, consisting of seventeen TagMan® assays printed on the
OpenArray® platform, was developed and validated using 167 genotypically and
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Table 2. ABRx™ Panel Inclusivity of Gene Resistance Targets. Assays were designed in silico to
include clinically relevant enzyme subtypes within a group. Characterized clinical isolates (n=167)
were tested for inclusivity. Genotypic profiles for all tested ABRx™ assays were 100% concordant with
reported phenotypic antibiotic resistance profiles, independent PCR, and sequencing tests.
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Table 1. ABRx™ Panel Content Hydrophobic = SSS8=s CTX-M Acinetobacter spp., Aeromonas spp., Citrobacter freundii, Enterobacter CTX-M1 -3 -12 | | oo S copies/L phenotyplcally CharaCterized C“nlcal iSOlateS' . ) )
: = Group 1 495 aerogenes, Enterobacter cloacae, Escherichia coli, Klebsiella oxytoca, 31 | J& a3 e 116 - 3 R tive B o of - 4. Standard G  the ABRx™  Clinical specimens can be used directly for detection of multidrug resistance gene
i i irabil i T4 T . igure 4. Standard Curve of the X : . _r : : : :
_ Hydrophilic Kiebsiela pneumoniae. Proteus mirablls. Pseudomonas aeruginosa ngulr_?__ Xprels. f. n ?. 'VeC Xxampie Oth . :n ol KPO mesmy This aceay hae a 08 80 profiles as no additional bacterial isolation or culture is required; established
CTX-M 110 E. coli, K. pneumoniae, P. aeruginosa, P. mirabilis, Salmonella enterica 8 CTX-M-2, -39, -74 eal-lime Amplitication Lurves on = i o Y. y -070 anal tical SenSitiVit was between 195 and 163 CFU/mL
CTX-M Group 1 Group 2 ABRx™ Panel. KPC Assay. primer efficiency (calculated from slope -3.4) y y _ e - _
CTX-M Group 2 CTX-M 19 Citrobacter amalonaticus, E. coli, K. pneumoniae, Kluyvera georgiana, g |CTX-M8,-25,-26, and a 0.9999 correlation coefficient. « The ABRx™ Panel demonstrated excellent intra- and inter-assay precision with an
Group 8/25 S. enteri -40, -94 to -100
Class A B-lactamase CTX-M Group 8/25 roup eneried TS _014 oy " _ o _ | R2=0.99.
CTX-M Group 9 S 222 |C. freundil, E. cloacae, E. coli, K. pneumoniae, P. mirabilis 19 | -27,-38, -65, -67, * AlLABRx™ Panel assays have primer efficiencies between 96.8-110.2% and correlation - Accuracy of the ABRx™ Panel was assessed against conventional phenotypic
KPC : . . . - coefficients >0.994. | methods. Profiles were concordant with resistance gene identification on the
IMP-1 KPC 73 C. freundii, E. cloacae, E. coli, K. oxytoca, K. pneumoniae, P. aeruginosa,| g | ypc.p .3 4 12 « Lower limits of detection for each target were determined to be 1e5 to 1e3 CFU/mL when ™
3.4 J ABRx™ Panel
Class B VIM Setralia marcescens tested directly from negative clinical specimens spiked with pathogens X anes.
metallo-B-lactamase NDM IMP-1 99 Achromobacter xylosoxidans, Acinetobacter baumannii, E. cloacae, 8 IMP-1, -4, -6, -26, '  Molecular testing for antibiotic resistance genes removes the Variability and
E. coli, K. oxytoca, K. pneumoniae, P. aeruginosa, S. marcescens -28, -29, 34 . - . - . .
AMpC B-lactamase FOX RSO VM 2 4 Precision subjectlwt_y found_ In current phenotypic test methods, allowing for appropriate
- OXA-1 VIM 327 | At b P , = CO1L 1. OXy1oea, 8. p 14 -6, -10, -11, -23, therapeutic decisions.
Class D oxacillinase P. aeruginosa, P. mirabilis, S. marcescens 26. -27 -31. -39 ™ ) ] . ] ]
OXA-48 A. baumannii, Acinetobacter Iwoffii, C. freundii, Enterobacter asburiae, NDM-1. -2 -3 -5 R = 0.9979 B R? = 0.9972 .® ) The ABRX Panel !S a rapld., accurate, and sensiiive .tOOI 0 Shlft the paradlgm Of
T CEE Figure 1. The QuantStudio™ 12K Flex can NDM 174 E. cloacae, E. coll, K. ?;sr/:tzagrfprarmn;g;izz P aeruginosa, 14 6.7.8 ry ,g, diagnostics for multidrug resistant organisms, advancing antibiotic stewardship
— accommodate up to four OpenArray® Plates for | | FOX3. 4.5 6, S a0 o © o o programs in healthcare facilities.
Macrolid 5 simultaneous real-time PCR detection. The ABRx™ FOX 10 E. cloacae, E. coli, K. oxytoca, K. pneumoniae 0 -7.-10 8 =5 & &
acrolide erm - - g 18 " S 18 o
_ gnrA Pe.mel C_onta_un_s seventeet\ l.Janue TaqMan® assays OXAL 164 C. freun“dii, E. cloa_cae, E. coli., K._(_nytoca, K..pneum_oniae, Morggnella o8 OXA-1, -30. -320 ;? + .,.’. g 0 ,.'
Fluoroquinolone printed in triplicate. Forty-eight samples can be morganii, P. aeruginosa, P. mirabilis, S. enterica, Shigella flexner G 130 )’ © 130 ¥ R f
qnrS tested on an individual OpenArray® plate. OXA-48. -162 .,/ "l" e e r e n C eS
OXA-48 14 E. cloacae, E. coli, K. pneumoniae, M. morganii, S. enterica, S. flexneri 11 _24’4 ’ 8.0 8.0
. . . . . . 30 3.0
Validation PER 13 preeiaiiiqiiibietel lovit slbrtinitbon 5 | PER-1,-3,-5,-7 0 60 %0 0 0 0 w0 s w0 s 000 00 a0 10 w60 W w0 7o 00 ¢ ; gB::JSh, PI< J:cott))y, G.A. Aéntimcilcrc;bial Agents ancfl Chemothserapcyi/. I\élarfch 2010; 54:b96|9é76. o
: : : : : . . . . : inical and Laboratory Standards Institute. Performance Standards for Antimicrobial Susceptibility
. A ., E. asburiae, E. coli, K. , P. mirabilis, VEB-1, -2, -3, -4, . . L
Plas_mld DNA for ea_c_h .target was tested in duplicate at high concentration (1e6 VER a1 p.e;(érr?;?r?fszpp asburiae, E. coli, K. pneumoniae, P. mirabilis A L2 Figure 5. Precision of the ABRx™ Panel. Inter and intra-assay variation was assessed Testing: 25th Informational Supplement (M100-S25). Approved guideline 2015,
cpples_/mL) for Spe_C.IfI_Clty of the ABRx Panel. . _ _ _ GES-1, -3, -4, -5, over three technical runs (n=3570) using plasmid DNA mixes. 3. Evans, S., et al. Rapid Molecular Diagnostics, Antibiotic Treatment Decisions, and Developing
 Linearity and sensitivity for each assay was determined using nine mixes of GES 47 A. baumannii, K. oxytoca, K. pneumoniae, P. aeruginosa 7 -6, '1115'156'13’ Approaches to Inform Empiric Therapy: PRIMERS | and Il. Clinical Infectious Diseases. 2016; 62:
plasmid DNA (pDNA) over a nine-log serial dilution ranging from 100 million copies Clostridium difficile. Enterococcus faecalis, Enterococcus faecium. | Accuracy 181-1839.
to one COpy (Latin Square) ermB 347 E. coli, K. pneumoniae, Pseudoclostridium difficile, Staphylococcus 10 ermB
) " ] . ] aureus, Streptococcus pneumoniae, Streptococcus pyogenes* o . ™ 0
* Each pDNA mix was tested in five repllcates; the experiment was repeated over A. baumannii, C. freundii, E. coli, E. cloacae, E. faecalis, K. oxytoca, Targeteq reS|_stance genOtypeS from the ABRX Pa.nel demonstrated 100% A C k n OWI ed e m e n t
three days. anrA S K. pneumoniae, P. mirabilis ° anrA correlation with the reported molecular profiles provided by IHMA, Inc. g S
e Data from the three experimentS were Comp”ed to determine the linear range of qnrs 59 E Ila;?élir?, E. cloacae, E. coli, K. oxytoca, K. pneumoniae, S. enterica, 12 lgnrs, gnrsi, qnrs4 ° A.dC.“tl()na”y, dISCrepanCIGS INn gene deteCt.lon on the OpenArray® W_ere identified In
' six Isolates, and gene presence was confirmed by Sanger sequencing.

*Not all strains shown
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each assay and were also used to assess inter- and intra-run precision.
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