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REVISED ABSTRACT

Background: DOR, a recently approved carbapenem, has been shown to have intrinsic stability

MATERIALS AND METHODS

Bacterial Isolates:

University of Manitoba, St. Boniface General Hospital and Health Sciences Centre, Winnipeg, Canada

Table 1: E. coli isolates from CANWARD 2007 and 2008

RESULTS

Table 4: Activity of doripenem vs comparators (AmpC E. coli)

to most B-lactamases. The purpose of this study was to_dgterrr_ﬂne the DOR susceptibilities of Iso.lates were selected from the _Canadian Ward (CA.NWARI.D) surveillance study which is a E coliisolates submitted | # of E. coli isolates | % of isolates AmBC-EC (n=76)
CRS-EC, AmpC-EC and ESBL-EC versus comparator antimicrobial agents. national study based at Health Sciences Centre (HSC) in Winnipeg, MB, Canada. From January 2007/2008 MIC 50/90 pg/ml %S 1R
Methods: From January 2007 through December 2008, 12 sentinel hospitals (10 centers — 2008) 2007 through Decgmber 2008., 12 sen.tinel anadian hospitals (10 Cent.res In 2008)lsubmitted Overall within objectives 1560/1132 19.8214% of all isolates Drug _ 50 90 S | R
across Canada submitted pathogens from patients attending hospital clinics, emergency rooms, pathogens from patients attending hospital clinics, emergency rooms, medical and surgical wards, With ETP results 524/1132 33.6/100% of all EC ge:fz"_gf‘ ] 624 >>13228 ég-?‘ i-z 23-;
medical and surgical wards, and intensive care units. Annually, each centre was asked to submit and intensive care units. Annually, each centre was asked to submit pathogens (consecutive, one isolates Czﬂf‘;'x::: b o9 57 1 AE 184
pathogens (consecutive, one per patient/infection site) from blood, respiratory, urine, and per patient/infection site) from blood (360), respiratory (200), urine (100), and wound/IV (50) With ETP MIC = 0.12 pg/ml 7/23 1.3/2.0% of EC w/ ETP Cefepime <1 16 80.5 13 97
wound/lV infections. In 2007 and 2008, a total of 1560 and 1132 EC, respectively, were collected. infections. All isolates were identified at the originating centre using routine procedures performed (CRS) results | Ceftobiprole 0.12 32
Susceptibility testing was performed using CLSI broth microdilution methods. PCR and at each site. A total of 7881 and 5282 isolates were collected for 2007 and 2008, respectively. Of ESBL producers 03/55 3.4/4.9% of all isolates Cefoxitin >32 >32 0 0 100
sequencing of B-lactamase resistant genes was used to determine AmpC and ESBL genotypes. these, 2692 were E. coli (1560 from 2007 and 1132 from 2008). In 2007, if the centers did not AmpC producers 19763 2000/ o1 & soates Eﬁ:pzﬂiﬂ igg S00'2152 100 o 0
CRS (defined as ETP MIC 20.12 pg/ml) isolates were tested for KPC by PCR. collect a minimum of 20 ESBL-producers within the objectives, they were asked to continue Merfpenem 012 <012 100 0 0
Results: Collectlnq u_n.tll this minimum of 20 was reached. Table 2: Demographics, hospital ward and specimen source types from patients Amoxicillin/Clav. 8 16 77.6 15.8 6.6
The activity of DOR and comparators are: Susceptibility Testing: with AmpC-EC, ESBL-EC and CRS-EC infections in Canadian hospitals Pipercillin/Tazo. 4 32 85.5 10.5 3.9
MIC 5¢/MIC oo (g/ml) Following two subcultures from frozen stock, the in vitro activity of various antimicrobials were Number (%) of patients f'p"’f?“a“:'" 186 :;g jj-; ) ggg
Drug Total EC AmpC-EC ESBL-EC CRS-EC determined (CRS isolates tested in duplicate to confirm ETP results) by broth microdilution in Parameter Value AmpC-EC  ESBL-EC CRS-EC e e e - >
i (n=2692) (n=76) (n=108) (n=30) accordance with CLSI guidelines (CLSI M07-A8.Vol.29No.2.). The minimum inhibitory n=76 n=108 n=30 Trimethoprim/Sulf. 0.5 >8 63.2 36.8
é/? | <A%//8< <08;15?16 131 22 133%2 concentration (MIC) was determined using custom designed 96-well microtitre plates. Food and Sex FMaIel 23 Egggg gé Eg?;; 1; ggg;; ;igekcycline 0.5 1 100 0 0
efepime <1/=7 <0. > > s SRS - - - - : . emale . . . mikacin <2 4 98.7 0 1.3

Ceftazidime  <0.5/1° 2/>32° 16/>32" >32/>32 gfu>98Ad T::I')S:ﬁgocno'l?éf{fEest?‘i"z’” br/erﬁ‘lkpé’_' ”jj e l“)selg(ff’;tte'ieccgﬁggfn(ifé rftzl “rge’ g]'s tlé ;‘t*:g’ Tg’ Age <17 6 (7.9) 3 (2.8) 2 (6.7) Gentamicin : 2 776 0 224

Ceftobiprole <1/<” 0.12/32 32/>32 16/>32 d';‘f_ “? timicrobial cl - =< HY g _’f (; “ic\]/l it .D Resistant (MDR X\ £ coli 'tH 18- 65 30 (39.5) 46 (42.6) 12 (40.0) Colistin 0.5 1 98.7 1.3

Ceftriaxone <1/2 <0.25/>64 >64/>64 >64/>64 fferent antimicrobial classes were defined as Muilti-Drug Resistant (MDR). Any E. coli with a > 66 40 (52.6) 59 (54.6) 16 (53.3) Nitrofurantoin 16 64 89.5 7.9 2.6

Doripenem  <0.12/<0.12  <0.12/<0.12  <0.12/<0.12  <0.12/<0.12 ceftriaxone or ceftazidime MIC =1 ug/ml were further tested using disk diffusion methods Patient Region* BC/AB 23(30.3) 30 (27.8) 10 (33.3)

Ertapenem <0.06/<0.06° <0.06/0.25 <0.06/0.25 0.12/0.5 described by CLSI to confirm ESBL phenotype (CLSI M100-S19. Vol.29 No.3.). Any E. coli with a SK/MB 13 (17.1) 16 (14.8) 3(10.0) Table 5: Activity of doripenem vs comparators (ESBL E. coli)

Meropenem <0.12/<0.12 <0.12/<0.12 <0.12/<0.12 <0.12/<0.12 cefoxitin MIC 2 32 uyg/ml was identified as a putative AmpC-producer. Any E. coliwith an ONT 19 (25.0) 46 (42.6) 9 (30.0) ESBL-EC (n=108)

P/T® 2/4 4/32 4/16 8/64 ertapenem MIC = 0.12 pg/ml was defined as carbapenem reduced susceptible. | QC/Mari 21 (27.6) 16 (14.8) 8 (26.7) o M;g 30/90 “%;“' S %S l R =
a: A/C, Amoxicillin/Clavulanic Acid; °: P/T, Piperacillin Tazobactam; ¢: Results reflect n=1656; Characterization of...: Hospital Ward ~ Medical Wards 29 (38.2) 48 (44.4) 13 (43.3) C;‘:fzo"n 198 198 0 0 100
d- Results reflect n=1132: ©: Results reflect n=63: - Results reflect n=55 ESBLs: Genotypic characterization of ESBLs was performed by PCR and sequencing of blagy, ?rlmjtgrlmg?\lew(?;?es 95((161'% 1; ((;03)2) 81((23637)) Coftazidime® 16 .39 173 7 3 45 5
Conclusions: DOR displayed potent in vitro activity against CRS-EC, AmpC-EC and ESBL-EC  blargy, blactx.w, and blagx, genes as previously described (4). Unite | | | Ceftriaxone >64 >64 10.2 10.2 79.6
isolates and displayed comparable activity to meropenem. DOR represents a potential option for AmpCs: AllisolateswithanMIC =232 pg/mlwerescreenedforgenesencoding EBC Emergency 23 (30.3) 28 (25.9) 5 (16.7) gzzf:gmde ;625 :gg 4_6:._3 2_6:._9 2_6:._9
infections caused by CRS-EC, AmpC-EC and ESBL-EC isolates. (ACT-1/MIR-1-related genes), DHA (DHA-related genes), FOX (FOX-related genes) and CIT Rooms Cofoxifin o 2 80 4 . oy

(CMY-2-related genes) phylogenetic groups of AmpC acquired enzymes using a previously Outpatient Clinics 10 (13.2) 12 (11.1) 3 (10.0) Doripenem <012  <0.12 - - .
INTRODUCTION described multi | i
plex PCR (3). Specimen Urine 30 (39.5) 39 (36.1) 9 (30.0) Ertapenem <012 025 100 0 0
The incidence of B-lactam resistant E. coli (EC) has become an increasing probleminthe A BLAST search of the DNA sequence was conducted to determine specific genotypes. Source X;?)zﬁﬁmmav S0é12 Sagz ;g‘; 184 109
hospital. WithECremainingtheleadingpathogencausinginfectionsinCanada PCR for the amplification of the ampC promoter region was preformed as previously described on Blood 36 (47.4) 62 (57.4) 16 (53.3) Pinercillin/Tazo. . 6 007 6 5 9
(http://www.can-r.ca/), close monitoring while it evolves with the possibility of developing plasmidic AmpC negative isolates (6). RWO_“”? g (g'é) é (1'2) 32 (16(570) Ciprofloxacin >16 >16 13.9 0.9 85.2
antimicrobial resistance is imperative. Resistance to B-lactams can arise through many different CRS-EC: Phenotypic characterization of CRS-EC was performed using modified hodge test RCAR B G /Zip:a_' ;DB'MB " t(h 9) Py 'C()N.T )o - (10.0) II\-neVQ:IIOXﬁC_in 16 32 13.9 0.9 85.2
mechanisms including the production of extended-spectrum B-lactamases (ESBLs) and AmpC 8 (MHT). Genotypic characterization of CRS-EC was performed by KPC PCR. QC/Mar. QuebecMartimes  SORRaTEENTENTonS, H T, e Trimethoorim/Sulf. 15 S o7 ~ o
-lactamases. Doripenem, a recently approved carbapenem, has been shown to have intrinsic  Molecular Subtyping by PFGE: Tigecycline 05 1 99 1 0.9 0
stability to most B-lactamases. Its antimicrobial spectrum most closely resembles meropenem  Genetic relationships of the ESBL-, AmpC-producing and CRS EC were assessed by pulsed-field Amikacin 4 16 95.4 3.7 0.9
(MER) and imipenem (IMP) then ertapenem (ETP) (1). Like other B-lactams, doripenem interacts  gel electrophoresis (PFGE) following digestion with Xbal as previously described (7, 8). Table 3: Activity of doripenem vs comparators (Total E. coli) gs:::‘:i':icm 325 >:152 gg:' 0.9 50496
with penicillin-binding proteins (PBPs) to form stable acyl-enzymes (PBP2 in EC). Inactivation of Total EC (n=2692) Nitrofurantoin P 35 o4 46 0.9
PBPs causes the bacterial cell wall to weaken, causing it to rupture due to osmotic pressure CONCLUSIONS Drug Mrl)g 2 “sgcr)nl S 2 : = R
forc_es. DOR, along VYith other carb_apenems (MER, IMP, ETP), represents the first line of defense 1 The orevalence of CRS, ESBL, and AmpC E. coli in 2007 and 2008 were 1.3% and 2.0%, 3.4% Cefazolin 5 64 84 4 3 1 105 Table 6: Activity of doripenem vs comparators (CRS E. coli)
against Enterobacteriaceae producing AmpC or extended-spectrum [-lactamases (ESBLS). and 4.9% and 0.8% and 5.6%. respectivel Ceftazidime® <0.5 1 959 0.6 35 CRS-EC (n=30)
Of t is EC with resist t b Carb P o 070, TESP ¢ - - Ceftriaxone <1 y 91.4 15 71 MIC 50/90 pg/ml| %S|I|R
more recen concer_n_ls With resistance 10 carbapenems. a_r apenemases wave_ avery 2 CRSisolates were more commonly isolated from blood and urine specimens collected from Cefepime <1 1 o6 55 . Drug 50 90 S | R
broad specltrL_Jm_ of activity (2). 'I_'h_eg.e enzymes prot_ect the bacteria from the letha ac_tlon of B patients greater than 65 years of age on medical wards. Ceftobiprole 5 5 N B Cefazolin >128 >128 0 33 96 7
-lactam a_mtlblotlcs, _such as pe_n_lc:l.lllr_ws, ce_phalosporms and carbapepe_ms l;?y hydrolyzingthe B 3 Ofthe CRS isolates, 56.7% and 63.3% were ESBL and AmpC producers, respectively. Cefoxitin® 4 g 913 37 5 Ceftazidime >32 >32 20 0 80
-lactam ring, rendering the antibiotic inactive. Carbapenemases are divided into 4 classes (A, B, 4 poripenem displayed potent in vitro activity against CRS-, AmpC- and ESBL-EC and showed Doripenem <012 <0.12 ge:t"?m"e >1664 zg‘z‘ 12-3 166-77 4207
C, and D) based on amino acid sequence. Class A, C, and D enzymes have a serine in the active comparable activity to meropenem. Ertapenem” <0.12 <0.12 100 0 0 C:ftecl)ollri';?ole o P o ! o
site whereas class B (metalloenzyme) enzymes require zinc in their active site. 5. The carbapenems (DOR, MER, ETP) sustained theirlevel of activity against ESBL-, x;fzi:;ﬁ:;mav b 504_112 SO;Z ;23 309 008 Cefoxitin 32 >32 23.3 13.3 63.3
Carbapenem resistance can arise through the production of acquired carbapenemases. AmpC-producing and CRS-EC. Pipercillin/Tazo ' ., . 07 3 -~ 3 Doripenem <0.12 <0.12
Resistance can also arise when bacterial strains express carbapenemases or AmpC/ESBL Ciorofloxacin <0.06 16 26 03 03 5 II\Enrtapenem io.12 <0.5 100 0 0
egzymes ifn comtl):)ination with porinI mutatiﬁr) (3). AglpC/ESBL e_ntzereE wit? porin mutation in REFERENCES Levofloxacin 006 16 76.5 0.7 22.8 P S ol o o ot
absence of a carbapenemase can also result in a carbapenem resistant phenotype. _ _ _ | _ | =0. Pipercillin/Tazo. 8 64 70 20 10
The purpose of this study was to determine the doripenem susceptibilities of CRS-EC, AmpC-EC |- Paterson, D. and DePestal, D. 2009. Clin. Infectious Diseases. 49:291-298, Trimethoprim/Sult el >18 oo > “ Ciprofloxacin >16 >16 26.7 0 73.3
and ESBL-EC versus comparator antimicrobial agents. 2. Queenan, A.M. and Bush, K. 2007. Clin. Microbiol. Rev. 20:440-458. Aﬁik;’ci; - . 005 0 0 Levofloxacin 16 32 26.7 0 73.3
3. Doumith, M. et. al. 2009. J. Antimicrob. Chemother. 63:659-667 . Gentamicin <05 16 39 3 0.4 10.3 Q"r‘_’r’:‘if't‘;xa‘;i_rr‘nls . 126 >>186 - -
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