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* The incidence of E. coli isolates displaying an ESBL genotype, producing CTX-M-15-like or CTX-M-9/14/27 increased until 2021, but a decline in these

O CC u rre n Ce Of ﬁ -I aCta m as es a m O n g INTRODUCTION rates was noted in 2022 when compared to the two previous years (Figure 1).

 [B-lactams are the most broadly used class of antimicrobials; however, 3-lactamase-production can limit the use of these agents. * SHV ESBLs among K. pneumoniae (3.9% to 1.4%; Figure 1) had a steady decline since 2019.

E n te ro baCte ra I es is o I ates fro m U n ite d States  Among Enterobacterales, ESBLs and carbapenemases hydrolyze third and fourth generation cephalosporins and/or carbapenems that are important » Transferable AmpC enzymes among E. coli increased in 2014 and 2015 but slightly declined since.

) ] i therapeutic options to treat serious infections caused by these organisms. * CRE isolates deCIine(.:I.ste.adin from 1.6% if.‘ 2013 to 0.8% in 2022 (Figure 2). o | - |
m » Longitudinal surveillance of B-lactamases on a large scale is scarce. The INFORM program surveys B-lactamases and monitors the activity of . .C.a.rbapenemase.-posmve Isolates also declined from 1.3.% to 0.6%, with a decline in KPC producers but an increase in isolates producing NDM that were
H OS p Ita I s I n a 1 O -yea r pe rl Od | Re po rt fro m th e ceftazidime-avibactam and Comparator agents in US hospita|s since 2012. |n|t|a”y. d.eteCte(.j in 2015 and range from 10-16 isolates in the |.aSt 3 StUdy yea.rs. | | -
- - - » In this study, we analyzed 10 years (2013-2022) of data from the INFORM Program to report trends in B-lactamase-production and susceptibility profiles * Ceftazidime-avibactam and the carbapenems are the most active agents against isolates producing ESBLs inhibiting >99.0% and 84.4% to 99.9% of the
International Network for Optimal Resistance solates, respeciively (Figure 3)
» Against CREs, ceftazidime-avibactam (93.4% susceptible) followed by tigecycline (96.8% susceptible) were the most active agents against CREs.

— 82.0% of the isolates were intermediate to colistin applying the CLSI breakpoints.

Monitoring (INFORM) Program

MATERIALS AND METHODS

 Atotal of 36,534 Enterobacterales isolates were consecutively collected in 22 US hospitals participating in the INFORM program during 2013 to 2022.
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— Isolates were identified as the cause of infection. Figure 2. Rates of CRE among Enterobacterales over 10 years
— |solates were limited to 1 per patient.
* |solates were susceptibility tested using the reference broth microdilution method as described by the Clinical and Laboratory Standards Institute (CLSI) 18
MO7 (2024) and M100 (2024) documents.
 Quality control (QC) was performed according to the CLSI M100 (2024) criteria. 16
C O N C L U S I 0 N S — All QC MIC results were within acceptable ranges.
« Categorical interpretations for all comparator agents followed CLSI M100 (2024) or the US Food and Drug Administration (FDA) website criteria. 1.4
» Escherichia coli and Klebsiella pneumoniae displaying MICs 22 mg/L for two of: ceftriaxone, ceftazidime, cefepime, or aztreonam; or carbapenem-
resistant Enterobacterales (CRE; resistant to meropenem or imipenem) were submitted to analysis for the detection of 3-lactamases using Microarray/ % 1.2
PCR (2013-2015) and whole genome sequencing (WGS; 2016-2022). E
: : : : — Check-MDR CT101 kit (Check-points, \WWageningen, Netherlands) microarray was performed according to the manufacturer’s instructions and results = 10
An overall decrease in B-lactamase-producing isolates has been observed in 2022 confirmed by PCR. e
when Compared to priQr years but these Isolates are still preva|ent in Us hospita|s_ — WGS was performed on a MiSeq (lllumina, San Diego, California, USA) instrument targeting a 30X coverage. é 0.8
o Analysis of B-lactam resistance mechanisms was performed in silico. 2 06
04

RESULTS y

Ceftazidime-avibactam and the Carbapenems were the most active agents in all » Overall, ESBLs were detected among 2,334 out of 2,691 screened (15.6% of 14,969 overall non-CRE isolates) E. coli and 964 of the screened 1,051 0.0 M

: : : . 0 ' | 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
study years against B-lactamase-producing isolates, but the carbapenems had limited (13.8% of 6,988) K. pneumoniae. | | |
o _ * The most common ESBL detected among E. coli and K. pneumoniae was CTX-M-15-like. -o— CRE 1.6 1.5 1.5 1.1 1.1 0.9 0.8 0.9 1.1 0.8
aCthlty agamSt CREs. — This enzyme was detected among 10.5/58.3% of the E. coli overall/screened and 11.0/73.4% of the K. pneumoniae. —e— Carbapenemase positive /3 » 09 /0 09 08 07 08 09 06
-0 KPC 1.3 1.0 0.9 1.0 0.8 0.7 0.6 0.6 0.6 0.5
-— NDM 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1 0.2 0.1
Recent changes in the prevalence of 3-lactamase-producing isolates demonstrate the Figure 1. Rates of ESBLs and transferable AmpC among Escherichia coli and Klebsiella pneumoniae
| importance of monitoring these isolates and their susceptibility profiles at a local and over 10 years
global level since the presence of these enzymes impacts patient treatment. 20
18 Figure 3. Activity of ceftazidime-avibactam and comparator agents tested against 3-lactamase-producing isolates from US hospitals
2 16
> 100
' ' = © O
Contact Information Funding S g5 20
Mariana Castanheira, PhD This study was supported by AbbVie. Authors are employees of JMI Laboratories, which was paid consultant to AbbVie in g “E’ g_’ 80
JMI Laboratories connection with the development of this poster. % 10 S O
345 Beaver Kreek Centre, Suite A O = E 70
North Liberty, 1A 52317 2 g RE
mariana-castanheira@jmilabs.com A ‘_E ) 8—
cknowledgements g 5% =
The authors thank the participant sites of the INFORM Program for providing the isolates. ..g E g
= 4 ZR=N
o QO LL
f o3 30
References 2 / — ———— s 3
Scan QR code or utilize the following link 1. Castanheira M,. Ki.mbro_ugh JH, De_\/ries S, Mend-es RE ar_1d Sader HS. (20_23) Tren_ds of beta-Lactqmase Occqrrence 0 ?;-;' g 20
o download an electronic version of this Am_ong Esgherlchla coli qnd Klebsiella pneumoniae in United States Hospitals During a 5-Year_Per|od and Activity of 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 @ = 10
oresentation and other AbbVie IDWeek Antimicrobial Agents Against Isolates Stratified by beta-Lactamase Type. Open Forum Infect Dis 10: ofad038. D S
2024 scientific presentations: - 2. Castanhe.ira. M, Sir_nner. PJ and Bradford.PA. (2021) E_xt_ended-sp_ectrum beta-lactamases: an update on their —o— KPN ESBL 10.6 11.5 13.9 13.2 11.4 13.4 15.3 17.2 15.3 14.8 X © 0
https://www.jmilabs.com/data/posters o SMEIEEENRIES, @pleRmIDIZe) EMe CEEBIEn. SAC ATl Naoks: o elelaliet —8— KPN CTX-M-15-like 79 7.9 08 10.9 8 8 10.3 13.9 141 13.3 13.1 Ceftazidime- | Piperacillin- Meropenem Imipenem Levofloxacin Gentamicin Amikacin | Trimethoprim- Tigecycline Colistin
[IDWeek2024 24-ALG-02_A1 10 _years ok B L1 3. CLSI. M100Ed34. Performance standards for antimicrobial susceptibility testing: 34th informational supplement. CaLS avibactam tazobactam sulfamethoxazole
_beta-lactamases.pdf Institute. Wayne, PA. 100, 2024. —o— KPN SHV ESBL 3.7 4.1 3.9 2.1 3.1 2.6 1.8 2.6 2.2 14
To submit a medical question, please visit 4. CLSI. MO7Ed12. Methods for dilution antimicrobial susceptibility tests for bacteria that grow aerobically. CaLS Institute. == ECESBL (n=2’334) 99.9 76.5 99.9 9.8 1.5 63.3 73.6 33.4 99.9 99.5
www abbviemedinfo.corr Wayne, PA. 7, 2024, —¢— ECESBL 9.8 1.4 151 18.2 64 | s 7.0 182 | Tad 12.2 m EC CTX-M-15-like (n=1,568) 99.9 68 99.9 99.8 10.5 53.6 64.3 34.3 99.9 99.6
—&— EC CTX-M-15-like 7. 76 10.8 12.2 10.4 114 11.0 12.4 12.6 8.3 = KPN ESBL (n=1,125) 99.3 42.1 84.4 86.5 312 439 80.2 7.1 94.9 94.2
EC CTX-M-9/14/271 2.6 3.3 4.0 5.1 5.8 5.9 5.0 5.9 5.0 3.1 = KPN CTX-M-15-like (n=771) 100 48.5 98.1 99.9 34.1 41.9 88.8 9.1 9.4 96.3
obbvie EC Transferable AMPC 0.3 3.4 2.6 1.0 2.2 1.5 1.8 2.3 1.3 1.2 m CRE (n=1,020) 93.4 2.8 31.1 3.6 19.9 50.1 515 314 96.8 82




