Molecular Detection of Emerging Carbapenemases from Rectal Swab
Colonization Screenings In the Northeast.
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+ The detection of carbapenemase-producing organisms (CPOs) impacts rapid containment and mitigates . Detection and Isolation of OXA-23, OXA-24/40 and OXA-58 from 2019-2022 Distribution of Specimens Tested and Positives by NE States
transmission in healthcare facilities (HCF). The Wadsworth Center (WC) performs testing for CPO 236 1200 1118
colonization screenings (CS) throughout the Northeast (NE) United States as part of the Antimicrobial 225 1000
Resistance (AR) Lab Network to detect the “Big Five” carbapenemases (KPC, NDM, OXA-48, VIM, and 800
IMP) from rectal swabs using the Cepheid Xpert® Carba-R (Carba-R) assay. 200 =2 600 188
« Carba-R cannot detect all IMP variants, or other emerging carbapenemases (OXA-23, OXA-24/40, OXA- 175 200
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« CS to identify emerging carbapenemases currently requires culture which is labor intensive and increases oS 37 3 2 1 0 0 . 4 0 0
time to identification. 125 118 ’
« WOC validated three multiplex real-time PCR assays to be performed on CPOs as a rapid method for NY CT MA ME NH NJ RI VT
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(IMP), and “Novel” (SIM, SPM, and IMI). 2c
 PCR-positive swabs are cultured to recover CPO for further characterization.
* Samples have been collected from the NE from 2019 to present. - - Specimens were received from 6 of the 8 states within the NE for the OXA, IMP and Novel CS assays.
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Materials and Methods
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- Dual rectal swabs are collected for CS (Cepheid dual swab collection kit (catalog #900-0370). XA 24/42 Iec Iet | mOXASS ;Ota i ; XA 58/| | te jc y NDM/OXA-58 Outbreak |ﬂV€St|gat|On
- solate - etecte -58 Isolate
« One swab is tested with the Carba-R assay and if positive, the remaining swab is used for culture.
» From the remaining sample in the Carba-R lysis vial inoculated from the first swab, 600 pl of the lysis IMP Detected and Isolated 2020-2022 Detection and Isolation of IMI, SPM, and . An outbreak of NDM was identified in a NE Region facility.
reagent is used for DNA extraction with the addition of an internal control. The sample is extracted on 40 SIM From 2021-2022 . : : ) : :
bioMerieux’s EMAG®. (There is sufficient volume from the lysis vial to perform 2 Carba-R tests and 2 35 - 3 CS's performed at th.e WC_: detec’,teclj NDM using the Car.ba _R fr.om a- Patlent rectal. swab-:j?,pemmen.
extractions if a repeat is necessary). 20 s * Further WGS analysis using WC’s in-house AR WGS pipeline identified OXA-58 in addition to NDM from the
« Extracted DNA is tested with the appropriate PCR assay (OXA, IMP, or Novel). 22 : 2 Acinetobacter baumannii isolated recovered from the positive rectal swab.
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* PCR-positive swabs are inoculated to CHROMagar™ mSuperCARBA™, Direct MacConkey Agar, and o 1 1 10 date, we have detecteq 4 NDM/OXA-58 posmv? rectal SW&Ib% with 3 Isolated by Ct{Iture.
MacConkey broth. Suspect colonies are isolated to blood agar and tested by PCR for gene confirmation. 12 I ' I « Subsequent WGS analysis for relatedness determined the 3 Acinetobacter baumannii, NDM/OXA-58
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+ Mechanism confirmed isolates are then identified by MALDI-TOF MS and antimicrobial susceptibility 0 ° 00 — L. 0 00 00 0 0 0 0 0 00 'solates were related differing by only 1-7 mutation events.
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- Whole-genome sequencing (WGS) can be performed which provides the gene variant and multi-locus o Total Suabs Tested P Detected by LDT m Total Swabs Tested  ® IMI Detected = IMI Isolated SPM Detected Patient 1 0 6 4
sequence type from our AR WGS pipeline, and relatedness with our Legiocluster pipeline, if appropriate. ® IMP Detected by Cepheid ® IMP Isolated B SPM Isolated SIM Detected B SIM Isolated
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« 1937 swabs were tested by the OXA PCR assay from 2019-2022 from the Northeast Region. There were 236
OXA-23 positive swabs (12.2%), 10 OXA-24/40 positive swabs (0.5%), and 4 OXA-58 positive swabs (0.2%). From Patient 3 7 1 0
the positive swabs 149, 5, and 3 were able to be isolated for their respective mechanism.

_ « Seventy-five swabs were tested by the IMP assay from 2020-2022 in the Northeast Region. There were 3 IMP Patient 1 Patient 2 Patient 3
PCR Negative positive swabs. 2 of the swabs could be detected by the Cepheid Carba-R assay and were isolated by culture.

No Further « Two swabs were tested by the Novel assay from 2021-2022. There was 1 positive IMI swab that was able to be
Testing Isolated by culture. COnCIUSiOn
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B e q PCR Positive 2000 i * The use of the OXA, IMP, and Novel real-time PCR assays for detection of emerging carbapenemase genes
. =y = Sl iy 1800 1538 from rectal swabs has enhanced our CPO CS capacity by only performing culture on PCR positive samples.
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1200 « The assays can detect patients with lower CPO burdens than by culture alone.
1200 « Our workflow of screening the swabs by PCR decreases turn-around-time to result and streamlines culture
- Pick Colonies and 1000 Isolation and additional testing to provide data to prioritize infection prevention measures.
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Testing, and WGS as Needed - Note: Data from 2022 is until 9/9/22.
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