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ABSTRACT RESULTS

Figure 1. Incidence of MER-resistantand XDR among all P. aeruginosa (n=3864) in Canada from Table 1a. Antimicrobial profiles of MER-resistant and/or XDR P. aeruginosa (n=382). Table 1b. Antimicrobial profiles of XDR P. aeruginosa (n=94).

Background: Carbape_nem-reSIStant i IS a worldwide pr(_)blem wWith Increasing reports of -~ 2007-2016. Breakpoint Interpretations |[MIC (mg/L) Range of Values Breakpoint Interpretations |MIC (mg/L) Range of Values
carbapenemase producing isolates. These isolates may concomitantly be multi-drug resistant (MDR) _ _ 5 5 B e e = o _ o - = e - =
and/or XDR. This study characterized MER-resistant and carbapenemase-producing PA from Canadian 20.0% Ainleelo el /S 4l 2 =8 °0_|Range ArLTIErlElEL 2 2 2 20 s [~ange
hospitals. 18.0% Ceftazidime 36.39 17.80 45.81 |16 >32 1-232 Ceftazidime 8.51 4.25 87.23 >32 >32 4 - 232
Methods: From January 2007 to December 2016, tertiary-care hospitals from across Canada submitted L6.0% Piperacillintazobactam |38.22 28.01 33.77 |32 256 <1-2512 Piperacillintazobactam [5.31 1908 76.59 128 512 2-2512
PA from patients attending hospitals.  Susceptibility testing was performed using CLSI broth . Clp.rofloxacm 36.65 14.40 4895 |4 >16 <0.06 - 216 Clprofloxa0|n 7.44 4.25 88.29 8 >16 0.12-216
microdilution. PCR was used to detect carbapenemases GES, KPC, NDM, IMP, VIM, OXA-48, beta- Colistin 9346 10.00 6.54 1 2 0.12 - 216 Colistin 89.36 10.00 1063 |1 4 0.12-216
lactamases SHV, TEM, CTX-M, OXA-1, CMY-2, and the mcr-1 and -2 genes for colistin resistance. g 1% Amikacin 80.37 |7.07 1257 |8 >64  |=1-264 Amikacin 56.38 1851 35.1 16 >64  [<1-264
Sequencing identified the specific carbapenemase gene variant. Genetic relatedness was determined § 100% = 9%XDR Meropenem 0.00 2.36 9764 |16 32 8 -264 Meropenem 0.00 9.57 9042 |16 >32  |4-264
with MLST and PFGE using Spel. 2 so% - OEMERR Tobramycin 73.04 3.66 23.30 1 64 <0.5 - =264 Tobramycin 38.29 5.31 56.38 16 >64 <0.5 - 264
Results: 3864 PAwere collected with 382 (9.89%) being MER-resistant and/or XDR. These 382 isolates oo Ceftolozane/tazobactam |91.62 3.4 4.97 1 4 0.25 - 264 Ceftolozane/tazobactam |[78.72 6.38 14.89 2 32 1-2>64
were distributed as follows: 2007 (14.1%, n=54), 2008 (5.2%, n=20), 2009 (8.6%, n=33), 2010 (7.3%, 405 *06S — percent susceptible; %l — percent intermediate; %R — percent resistant. 2017 CLSI breakpoints
n=28), 2011 (5.8%, n=22), 2012 (6.5%, n=25), 2013 (12.3%, n=47), 2014 (15.5%, n=59), 2015 (15.2%, ’ (ug/mL): Ceftazidim.e.S <8, 1 16, R 232; Pipera_cillin./tazobactam S <16/4, | 32/4-64/4, R 2128/4; Ciprofloxacin CONCL USION S
n=58), 2016 (9.4%, n=36). Patient age ranged from 1-93 yrs (mean age 55.1 yrs) and 245 (64.1%) 2:0% S=1,12,R24; Colistin S <2, | (n/a), R 24; Amikacin S <16, | 32, R 264; Meropenem S <2, | 4, R 28;
isolates were from males. Isolates were obtained from respiratory (75.1%; n=287), blood (12.8%; n=49), 0.0% - . . . . . . . . Tobramycin S <4, 18, R 2 6; Ceftolozane/tazobactam S <4, | 8, R 216.
wound (8.4%; n=32) and urine (3.7%; n=14) specimens. Susceptibilities were: 93.46% colistin; 91.6% 20072008 2009 2010 2011 2012 2013 2014 2015 2016 1. Incidence of XDR PA have remained low (1.5 to 3.5%) and constant in CANADA from 2007-
ceftolozane/tazobactam, 80.37% amikacin, 73.04% tobramycin, 38.22% piperacillin/tazobactam, 36.39% vesr 2016.
idi 0 i i 0 . i i i . . . . . . 3 g
diferent antimicrobial Casses] and 24.6% wers XDR. [resistant 10 o4 diferent antimicrobial asses] Figure 2. goeBurst diagram showing distributon of al STs subdivided by 2. MER-resistant PAhave increased over the surveilance period, reaching a peak of 17.39% in 2014
. : : - - - , and appears to be declining since.

Aoy Elll (2, HDIR IERlEEs [emlies) 1567 (49 [ el iiitlin 2002018, Qi Sako OF FOEES  rpn Patient demographic information on MER-resistant and/or XDR P. aeruginosa from 2007-2016 (n=382) ST235, ST244and ST357.
harboured a carbapenemase; GES-5 (1.8%, n=7,), VIM-2 (0.5%, n=2), VIM-4 (0.5%, n=2), IMP-18 ' ' ' 3. Carbapenemase-producing PA are rare with only 3.4% (n=13) identified amongst the MER-
(0.5%, n=2) and IMP-7 (0.26%, n=1). All GES-5 isolates were genetically related by PFGE and MLST © resistantand XDR in this study.
(ST17) and were all from western Canada. Genetic diversity among MER-resistant and XDR PA is 28(519) 16 (80.0) 7.6) 6) 14.(63.6) 18(72.0) 2) 6) (72.2) & _ _ - _
reflected in the identification of 206 different sequence types (STs). There were four genetically related B(8Y) 42000  |14(424)  |13(a64)  [8(364)  |7(280) 14(98) 17288  |[4@14 0079 o © i i 4. Pan-drug resistant PA have not yet been identified in Canada, but treatment options are
clusters with more than 10 isolates per cluster; ST17 (4.3%, n=16), ST235 (3.8%, n=14), ST244 (2.9%, oo e.‘ = ki extremely limited.
n=11) and ST357 (3.8%, n=14). mcr was not found among any colistin resistant PA. 14(25.9) 1(5.0) 6(18.2) 4(14.3) 2(9.9) 5(20.0) 7(14.9) 5(85) 2(34) 5(13.9) é ° 5. MER-resistant and XDR PA remain susceptible to ceftolozane/tazobactam (91.62% and 78.72%,
Conclusions: MER-resistant PA have increased over the surveillance period in Canada reaching a peak 2(37) 2(10.0) 0(0.0) 0(0.0) 2(9.0) 0(0.0) 4(85) 3(51) 1(17) 1(29) & 0 respectively).
of 17.3% in 2014. Carbapenemase-producing PA are rare with only 13 (3.4%) identified. Pan drug 21(389) 6 (30.0) 14 (42.4) 12 (42.9) 11(50.0) 10 (40.0) 18(38.3) 17(28.9) 19(32.9) 13(36.1) o) & ) © &
resistant PA have not yet been identified in Canada. Genetic diversity was independent of MDR or XDR 13(241)  16(30.0) 10(30.3)  [8(286) 4(18) 8(320) 17(362)  |33(56.9)  [31(534)  |13(36.1) @0 @Q..Q (=) o 6. XDR isolates do not cluster to specific STs, however they are associated with some high risk
phenotypes. Surgical  |4(74) 5(25.0) 3(9.0) 5(7.9) 3(13.6) 2(8.0) 1(21) 1(L7) 5(8.6) 4(100) PR & @@ " © e ® o clones (ST111, ST175, ST235).

Urine 503 2100 000) 200 000) 000) ) ) 264 129 Q\Q [ ®®‘ e ‘. @ 0C ) Qo Vo _7r.hH|gdh-r|sl§[ clones (STfl;th, tSTt17d5 anl;j ST235) are seeg{ in Ilmlte.d qu[Jr?ntltlest mfc;ﬁntral (éanada.

B ACKG ROU N D Blood  {9(16.7) 7(35.0) 4(12) 5(7.9) 4(182) 4(16.0) 4(85) 6(10.1) 5(8.6) 1(28) Q/ () & @@\® o e © ¢ © o ey do not carry any of the tested carbapenemases as often seenin other parts of the word.

Wound  |7(13.0) 2(10.0) 5(15.1) 3(10.7) 1(45) 0(00) 2(4.3) 5(8.5) 5(8.6) 2(5.6) ® .. © o © o Q| e e 0 8. All GES-5 positive isolates were genetically related (ST17) and were isolated from 2 hospital

Respiratory|33 (61.1) 9(45.0) 24.(72.7) 18(64.3) 17(77.3) 21 (84.0) 40(85.1)  |47(79.7)  |46(79.3) 32(889 ¢ © © \ © © & Q sites. This is suggestive of a small outbreak resulting in minor genetic diversity (seen with PFGE)
Pseudomonas aeruginosa (PA) is a common nosocomial pathogen. PAis a complex organism that has () QQ@QQ () & g N © e /° © when spread to different sites.
both intrinsic and acquired mechanisms contributing to carbapenem resistance. Although some 18(333)  [9(45.0) 12(364)  19(32)) 3(136) 8(320) 8(17.0 8(13.6) 18(3L0)  10(27.8) © 0.0 e &
carbapenems remain effective in treating PA infections, there has been a rise in carbapenem-resistant 33(6LL)  |11(55.0)  [21(636)  |19(679  |17(773)  |15(60.0) 30(830)  |49(831)  [37(638)  [23(639) © e /° Q' & (oo ®®° @QQ 0@
PA worldwide (1). Many of these carbapenem-resistant isolates harbour carbapenemases and may 3(5.6) 0(0.0 0(0.0) 0(0.0) 2(9.3) 2(8.0) 0(0.0) 2(34) 3(5.2) 3(8.3) € ¢ @Qg ® \Q e © ’o ACKNOWLEDGM ENTS
concomitantly be multi-drug resistant (MDR) or extensively-drug resistant (XDR) as per .Q o ) o a@ © QQ o \Q ° © o
recommendations (2). Past studies have shown PA to have the highest rates of MDR among Gram- 3(5.6) 2(10.0) 2(6.1) 1(3.6) 0(0.0) 0(0.0) 2(43) 4(6.8) 1(17) 4(111) © ! . . _ _
negative organisms in Canada (3). XDR PA are also on the rise worldwide (4). PA displays a great 7685|000 18645 |99 |1BEY  |BE) TG4 PLes) B8y (a9 ¢ ©.0 0‘ e® ©°9 ¢ ° e e tr‘]"’o‘."d "'(je o ke Slswim Uletr end dne sEl el e Dits eoie sy ver eleensslzaes
diversity of STs that often overlap between clinical and environmental sources (5). Internationally, MDR 14(259)  |8(400) 13(39.4) 8(28.6) 9(4.09) 9(36.0) 18 (38.3) 24.(40.7) 29 (50.0) 9(25.0) Q ] Q QQQQ ¢ © (o & synthesis and sequencing.
and XDR infections can be associated with three high risk clones ST111, ST175 and ST235 (6). These & @ o Q\@ © @ /@ &
clones are known to carry many acquired beta-lactamases such as IMP, NDM and VIM (4). o ° () e REFERENCES
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Study Design: From January 2007 to December 2016, tertiary-care medical centres representing 8 of  ocowece 2007 A8 IWest GeneralUnspeciiedCU |18 M Respratoy |XOR __IGES 17 |CazCipMerTob interim Recommendations for the Reporting of Extensively Drug Resistant and Pan Drug Resistant Isolates of
10 provinces across Canada submitted pathogens from patients attending hospital clinics, emergency N08-01328 (2007 |AB West  [Clinic/ Office _ 37 M Resp!ratory XDR GES-5 17 CaZC!pMerTob Enterobacterlzlice.ae, Pseudomonas aeruginosa, Acinetobacter spp. and Stenotrophomonas maltophilia. Can Comm
: : : . . . . N09-02230 |2009 |AB West  |General Unspecified ICU |71 M Respiratory |XDR GES-5 17 CazCipColMerTob : : : : : Dis Rep 2016;42:91-7. 2.

rooms, medical and surgical wards, and intensive care units. Each study site was asked to submit N09-02239 12009 1ON Cenral |General Unspecified U 160 I Resoiratorv IXDR VM2 MP18 1L ICaz. Cio. Ver Tab Figure 3. PFGE subtyping with Spel on all GES-5 isolates (n=7). Genetic 3. Zhanel, G.G. M. DeCorby, H Adam, M.R. Mulvey, M. McCracken, P. Lagace-Wiens, K.A. Nichol, A. Wierzbowski,
clinical isolates (consecutive, one per patient, per infection site) from inpatients and outpatients with -1 Top | | purarory ' oz, D, T, relatedness seen with MLST (all are ST17), but PFGE also demonstrates P.J. Baudry, F. Tailor, J.A. Karlowsky, A. Walkty, F. Schweizer, J. Johnson, The Canadian Antimicrobial Resistance
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Bacterial Strains: Stock cultures were stored at -80°C in Microbank vials (Pro-Lab Diagnostics, N10-03023 (2010 |ON Central |General Unspecified ICU |63 M Blood XDR VIM-4 244 CazPip/TazCipMerTob I Sample # Year ST 4. Oliver A, Mulgt X, Lépez-Causapé C, Juan C._ The increasing threat of Pseudomonas aeruginosa high-risk
Richmond Hill, Ontario, Canada). NLL02845 |2011 1AB West _|Surgery General 2l M Respiratory |MDR GESS 1 CipVerTob LRI A1 wos-or322 = i glo\?\ﬁ:.hIli)nr:gnRI?S\I/S\/taLg;Eg?té2(2:1r5arrl?g:J bNAeLigaImﬁ;oi\I/;\ign structure of Pseudomonas aeruginosa. 2007. P Natl Acad
Antimicrobial Susceptibility Testing: Antimicrobial susceptibilities were determined via broth ~ |N200036 2011 |ON  |Cential |General Unspecified CU 51  |F Respiratory |XDR____|IMP-18 167 |CazCipherTob IR T wos-o132¢ 200 ﬁ Sci USA 104:8101-8106.
microdilution (CLSI). N13-02215 |2013 |BC  |West |Emergency Room 4 M |Urine MDR VM4 1171 |CipMerTob | I e ' 6. Pefia C, Cabot G, Gomez-Zorrilla S, Zamorano L, Ocampo-Sosa A, Murillas J, Aimirante B, Pomar V, Aguilar M,
DNA Methodology: PCR was used to detect carbapenemases GES, KPC, NDM, IMP, VIM, OXA-48, N13-02233 |2013 |SK West  |General Unspecified ICU |27 F Respiratory |n/a VIM-2 1996  |CipMerTob I LA TN N10-00351 2009 7 Granados A, Calbo E, Rodriguez-Bafio J, Rodriguez-Lopez F, Tubau F, Martinez-Martinez L, Oliver A; Spanish
beta-lactamases SHV, TEM, CTX-M, OXA-1, CMY-2, and the mcr-1 and -2 genes for colistin resistance. N16-03646 |2016 |ON Central |General Unspecified ICU |84 M Respiratory |XDR IMP-7 2072 CazPip/TazCipMerTob { | | || ” | ] | ” ] | N10-02973 2010 7 NEtWO_rk for Research in InfeCtiO_us Diseases (REIP_l)- |nﬂuence (?f Virl-“enc? genOt.ype ar.]d resistance profile in the
Sequencing identified the specific carbapenemase gene variant. Genetic relatedness was determined  ypR_resistant to 3 different antimicrobial classes. XDR-resistant to 4 or 5 different antimicrobials as per recommendations (2). O B L e 2010 ' r7n oc;tallty O;Pieudon;onzzas ae;uglnosa blsc.at??trgam mfez::tlo(r;ls.DChnl infect ?Ii 2015'“?0(4)'539_48' .- .
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