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Introduction Results Conclusions

1. A significant national increase in the prevalence of ESBL-EC and ESBL-KPN
was observed during the study period; the prevalence of carbapenemase-

The B-lactams (penici”ins’ Cephak_)sporins, Carbapenems’ and monobactams) Table 1. Antimicrobial susceptibility testing of ESBL-E. coli, ESBL-K. pneumoniae and AmpC-E. coli

comprise over 60% of the global antibiotic market (1). Within this class, the Cohort (n) MIC (pg/ml) MIC Interpretation® |Cohort (n) MIC (ug/ml) MIC Interpretation® |Cohort (n) MIC (pg/ml) MIC Interpretation? USET _
oxyimino-cephalosporins and carbapenems represent extremely important agents for Antibiotic MIC., MIC,, Min. Max. %S %l %R | Antibiotic MIC., MIC,, Min.  Max. %S %l %R | Antibiotic MIC., MIC,, Min. Max. %S %l %R producing isolates remained <1.0%.
the treatment of serious community- and hospital-acquired infections (2). Though ESBL-E. coli (611) ESBL-K. pneumoniae (127) AmpC-E. coli (187) * The national rate of ESBL-EC reached maximum prevalence in 2015; From
bacterial susceptibility to B-lactam agents can become compromised through a AMCh 8, 2, 1 %2 507 385 108 AMC 6 8 2 >2 30 3\2 268 AMC 32 00>2 1 >332 196 162643 2007 to 2010 3.9% (185/4798) of EC collected were found to produce an
b ¢ hani | ducti he sinal Cefazolin >128  >128 4 >128 0.2 99.8 | Cefazolin >128 >128 8 >128 100.0 | Cefazolin >128 >128 05  >128 1.1 3.4 955 ESBL in comparison to 10.0% (426/4239) of EC collected from 2011 to 2017
number of mechanisms, B-lactamase production represents the single greatest Cefoxitin 8 16 05  >32 805 115 8.0 | Cefoxitin 8  >32 2 >32 64.2 155 20.3 | Cefoxitin >32  >32 32 >32 100.0 e T '
source of B-lactam resistance among Gram-negative organisms (3). Members of the Ceftriaxone >64  >64 <025 >64 20 15 96.6 | Ceftriaxone >64  >64 <025 >64 87 39 87.4 | Ceftriaxone 8 32 <025 >64 408 39 553 o (” - BL)iEC t v isolated from female oatient "
Enterobacteriaceae, including Escherichia coli (EC) and Klebsiella pneumoniae Ceftazidime 16 >32 <05 >32 326 10.2 57.2 | Ceftazidime >32 >32 025 >32 233 42 725 | Ceftazidime 16 >32 <025 >32 394 63 543 verall, - were most commonly isolated ifrom temale patents over the
(KPN), are among the top ranked pathogens causing bacterial disease in Canadian Cefepime 8 >32 <025 >32 289 320 40.1 | Cefepime 8 >32 <025 >32 274 274 453 | Cefepime <025 1 <025 >32 941 33 26 age of 65 with bloodstream infections located on general medical wards.
hospitals (4). Within the Enterobacteriaceae, oxyimino-cephalosporin resistance is Eztpb <0406 01265 <§10 . >>5;22 35_2 411.3 ig Eztpb 01232 >5112 <0206 >>53122 gg.g 145.18 179.37 Eztpb <0406 03225 <§10 3 >5212 22.2 g.; g.é) 2. CTX-M-type ESBLs represent the dominant family in Canadian hospitals with
i ' i - rtapenem =V. - =V. : : : flapenem - =U. : : : rlapenem =0 - =0. - : : CTX-M-15 being the most common variant. CTX-M-15 comprised 64.5% of all
Iargely attnbUtlable to the prgIdUCtIOE gf IeXtended S.peCtrufm BI laCtama.SGT C(II.ESBLhS) Meropenem <0.12 =012 =0.12 32 99.8 0.2 Meropenem <0.12 <0.12 <0.12 16 96.1 1.6 2.4 Meropenem <0.06 <0.06 <0.06 0.25 100.0 ESBL-EC isolatgs collected P °
and AmpC B- aCtamajseS’ able to hyadrolyze a Va'_’l_ety of B-lactams including the Ciprofloxacin >16  >16  <0.06 >16 115 0.3 882 | Ciprofloxacin 4 >16 <0.06 >16 276 102 62.2 | Ciprofloxacin <0.06 >16 <0.06 >16 648 0.6 36.6 ) ' :
oxyimino-cephalosporins and monobactams. In addition, the recent emergence of (3- Amikacin <2 8 <2  >64 976 21 03 | Amikacin <2 8 <2 >64 96.1 0.8 3.2 | Amikacin <2 4 <2 >64 983 06 1.1 3. According to core SNV-based phylogeny, CTX-M-15-producing EC clustered
lactamase enzymes with carbapenemase activity (e.g. blaspc) is of great concern. Gentamicin 1 >32 <05 >32 60.7 1.2 38.1 | Gentamicin 2 >32 <05 >32 51.2 48.8 | Gentamicin <05 32 <05 >32 86.0 14.0 largely according to ST.
Such variants have now spread worldwide and threaten the effective use of the Tigecycline 0.5 1 0.12 4 99.8 0.2 Tigecycline 1 4 0.5 16 89.0 7.9 3.1 | Tigecycline 0.5 1 0.12 2 100.0 » Here, the 5 most common STs made up 87.9% of all isolates. These
carbapenems as last-line agents in many countries. Infections caused by these SXT®. >8  >8 <012 >8 31.9 68.1 | SXT° >  >8 <012  >8 15.8 84.3 | SXT® 025  >8 <012 >8 67.0 33.0 included: ST-131 (72.8%), ST-405 (6.6%), ST-648 (4.7%), ST-38
practices. Such infections are often associated with delays in the administration of 29%S: % susceptible, %l: % intermediate, %R: % resistant; PAMC: amoxicillin/clavulanic acid; TZP: piperacillin/tazobactam; SXT: trimethoprim-sulfamethoxazole. 4. CTX-M-15-producing EC contained a large variety of resistance genes. The
effective therapy, as B-lactam resistance often undermines empiric regimens (2,5). most commonly identified genes included aac(3)-ll variants (44.4%) conferring
Furthermore, the frequent association of such organisms with multidrug resistance _ _ _ _ resistance to the aminoglycosides, aac(6’)-Ib-cr (68.5%) conferring reduced
(MDR) severely limits available treatment options. As a result, patients are subject to Table 2. The national prevalence of ESBL-E. coll, ESBL-K. pneumoniae, and AmpC-E. coli from 2007 to 2017 susceptibility or resistance to ciprofloxacin, the tetracycline resistance gene tetA
increased length of hospital stay, increased hospital cost, as well as an elevated risk Cohort (n) CANWARD Study Year: % (no. in cohort/total no. of species collected) P-valueb< (59.1%), dfr17 (61.1%) conferring resistance to trimethoprim-sulfamethoxazole, as
f infection-related mortality (2). The purpose of this study was to assess the 2007 2000 2009 2010 2011 2012 2013 2014 2015 2016 2017 2007°2017 well as a variety of other B-lactamase genes
0 y {£). 1he purp y o ESBL-E. coli (611) 3.4 (53/1558) 4.9 (55/1130) 4.3 (47/1097) 3.0 (30/1013) 7.1 (46/645) 7.4 (37/499) 9.5 (62/655) 11.6 (72/620) 12.4 (69/558) 11.1 (68/612) 11.1(72/650) 6.8 (611/9037) <0.001 0 y : 0
prevalence, patterns of antibiotic resistance, and molecular characteristics of ESBL-, ESBL-K. pneumoniae (127) 1.5 (7/455) 3.2 (10/314) 3.4 (12/356) 3.3 (10/307) 4.0(9/227) 3.6 (6/169) 5.7 (13/230) 6.5(12/184) 4.6 (9/197)  10.3 (19/185) 8.2(20/244) 4.4 (127/2868) <0.001 5. 56.0% of AmpC-EC produced an acquired AmpC B-lactamase, of which 98.8%
AmpC-, and KPC-producing EC and KPN isolated from Canadian hospitals between AmpC-E. coli (187) 0.7 (4/558% 3.1 (35/1130) 2.7 (30/1097) 2.7 (27/1013) 2.9 (19/645) 2.2 (11/499) 3.1 (20/655) 1.0 (6/620) 1.3 (7/558) 1.8 (11/612) 2.6(17/650) 2.3 (187/8037) 0.019\ produced CMY-2
January 2007 and December 2017, inclusive. aCefoxitin was tested against 558 E. coli during CANWARD 2007; bP-value comparing the rate of ESBL-E. coli, ESBL-K. pneumoniae, and AmpC-E. coli from 2007-2017; cStatistical significance defined as P<0.05. 6. ESBL-EC and ESBL-KPN are frequently MDR (77.2% and 72.9%, respectively)
and are significantly more likely to be MDR as compared to AmpC-EC (43.5%),
. Figure 2. (A) Core SNV-based phylogeny of CTX-M-15-E. coli. (B) 7. The majority of ESBL-EC (>97%), AmpC-EC (>96%), and ESBL-KPN (>88%)
Mateﬂal S an d Meth OdS Figure 1. Minimum Spanning Tree Constructed from the Multilocus Sequence Frequency of resistance genes by sequence type in CTX-M-15- Table 3. Genotypic characterization of ESBL-E. coli and ESBL- remained susceptible to colistin, tigecycline, ertapenem, and meropenem.
Typing Profiles of ESBL-E. coli E. coli K. pneumoniae
Bacterial Isolates: A total of 9,037 EC and 2,868 KPN were collected from January ) * mdr * non-mdr = xdr Cohort (n) CEnEe 2017: ) 2007-2017: )
2007 to December 2017, inclusive, as part of the ongoing CANWARD national Mo e [seleiss o)) N, e seleies () Acknowledgements
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5,129,938 (62.9%) reference positions were valid and included as part of the core
genome, yielding 186,051 high-quality SNVs.

abla;g,., and blag,,,.; are not ESBLs,

to frequent co-expression.

however they have been included due
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