C2-1953
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ABSTRACT (REVISED)

Background: The CANWARD study assessed the pathogens causing infections in Canadian
hospitals as well as their antimicrobial resistance patterns.
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MATERIALS AND METHODS

Participating Sites: From January 2007 to December 2008, 12 sentinel hospital sites (10 in
2008) in major population centres in 7 of the 10 provinces in Canada were recruited. These
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Most Common Pathogens by Infectious Site

Blood

Respiratory

sites were geographically distributed in a population based fashion: (BC [1 site], Alberta [1 Rank S 2 %ol Tota Rank Sl " %ofTota
Methods: : : : : : : : : : : : : " Gender n % of Total Rank Organism n % of Total 1 E. coli 1316 22.7 1 S. pneumoniae 895 22.9
ethods: In a prospective, national surveillance study Jan to Dec 2007 and 2008, inclusive, site], Saskatchewan [1 site], Manitoba [1 site], Ontario [4 sites], Quebec [3 sites], Maritimes [1 2 S aucus-MSSA 786 135 2 Soucus-MSSA 619 158
. . . _ . . . g 3 CNS / S. epidermidis 517 8.9 3 P. aeruginosa 597 15.2
12 hospitals (10 in 2008) across Canada submitted clinical isolates from patients attending site]). Female 6014 45.7 1 E col 2837 216 g g.gneuﬁm;ae @ 7o : SH.,-nﬂuiniﬂasSA w1
' Ni ' ' ' ' . _ _ Male 7149 54 3 . ) . 6 S, aureus . MRSA 278 4.8 6 e ol 162 4.1
hospital clinics (C), emergency rooms (ER), medical/surgical wards (W) and intensive care 5 ate Collection: Each study site was asked to collect and submit pathogens (one per 15 5 2 S. aureus - MSSA 830 13.9 i E fascalis 263 42 ; . catathals 1337
UnltS (ICU) Susceptlblllty teStIng was performed by CLSI methOdS' t t d t | d b | ! ’ 3 S. pneumoniae 1246 9.5 9 E clogcae 136 23 9 é.pma/tophi/ia 121 3.1
pa |en ) aS e al e fe OW f A G 0/ fT t | 4 P aeruginosa p 007 7 7 10 C. albicans 118 2.0 10 S. marcescens 83 2.1
. . . Respiratory Tract Infections: 150 consecutive isolates per site from patients hospitalized with ge Lroup L o et e - - i Sy eaenes 08 19 1 % oo R
Results: 13,163 isolates, 44.3%, 29.8%, 17.5%, and 8.4% from blood, respiratory, urine and P y - - - es P - P - P 5 K. pneumoniae 945 7.2 3 S, agalactas T 5 o 5 o
. . . . o 0 respiratory tract infections (community or nosocomial). Specimen sources included sputums, 17 =l vindle 1686 128 14 E. facciurm 00 17 14 H. persinfiuenzae 28 07
wound specimens, respectively were collected. Patient demographics were 53.7%/46.3% - - - | 6 S. aureus — MRSA 657 5.0 15 K. oxytoca 85 14 15 S. agalactiae 25 06
. tracheal secretions, BAL, bronchoscopy washes/protective brush specimens. 18 to 64 6096 46.3 . . 16 S. marcescens 75 13 16 S. pyogenes 21 05
male/female, 12.8% < 17yrs, 46.3% 18-64 yrs and 40.9% = 65yrs. Isolates were obtained - - - . - - - 7 CNS/S. epidermidis 600 4.6 17 P. misbils o7 12 7N o rececssisn NG REN05
) o) o o . Skin/Skin Structure Infections (wounds): 50 consecutive isolates per site from patients with 65 or greater 5381 40.9 g U i 555 49 18 C. glabrat © o 18 E serogenes 8 05
from patients on W 38.7%, ER 27.9%, C 17.1% and ICU 16.2%. Most common pathogens wound/IV site infections. Specimen sources included high quality swabs, biopsies and 13,163 - ese)s - b s > o . e poundi 1 03
were: E. coli 21.6%, S. aureus (MSSA) 13.9%, S. pneumoniae (SPN) 9.5%, P. aeruginosa aspirates ' ’ — — 90 EnteEroc;)ccus sSpp. g;g 21 — — o T
5 . o o : o 0 _ - _ _ _ | _ _ _ pecimen Source n o of Tota 1 . Cloacae :
r.1 A’ K. pneumoniae 7.2%, MRS.A 5.0%, H. influenzae 4.27% ana E_nterocqccus Spp. 3.1%. Urinary Tract Infections: 100 consecutive isolates per site from patients (inpatients or 11 E faecalis 262 20 Urine Wound / IV Site
. 0] 0] o
Resistance rates (RR) for E. coli were: 0% ertapenem (ERT), 0% tigecycline (TGC), 0.2% - - - - - Blood 5825 443 , . , . ,, . o
amikacin (AMK), 1.3% piperacillin/tazobactam (P/T), 7.1% ceftriaxone (CTR), ciprofloxacin outpatients) with urinary tract infections. Respirator 3918 29.8 2 = mirabilis 204 > s e T S w w
K (0 ) 1. %plp_ nntas (PIT), 7.1% ax ( ) Ipo ratl Blood Stream Infections: 20 consecutive blood stream infection isolates/site/month (240 per Ur g 2310 175 13 S. pyogenes 202 1.5 2 Olmemogn 26 G 2 et I
(CIP) 23.5% and 27.0% with cotrimoxazole (T/S). RR for P. aeruginosa were: 1.2% colistin, year) V\;'”e Vs e ) 14 S. agalactiae 189 14 ; preumoniac w ; agrughosa R
6.1% AMK, 7.2% MER, 7.6% P/T, 10.0% cefepime, and 21.8% CIP. RR for MRSA were: 0% o . o | | - oundriviste - A0 © 5 S marcescens i 19 S S T
ceftobiprole (BPR), daptomycin (DAP), linezolid (LZD), and TGC, 11.4% T/S,59.2% Allisolates were deemed clinically significant by that site. All organisms were identified at ’ 16 K. oxytoca 176 13 s Samstesa  ® s s Edewse % 32
clindamycin, 88.6% CIP and 89.0% for clarithromycin each site using local site criteria and at the reference site, where indicated. At study sites, Ward Type n % of Total 17 S. maltophilia 164 19 10 S. agalactae B 14 10 5. agalactae. 2 25
z ) ) ) . . . . . . . . - 11 S. aureus - MRSA 30 1.3 11 P. mirabilis 13 1.2
iIsolates were subcultured on appropriate solid media and incubated overnight. Amies —_— - 7 1 18 e 145 11 1 C. i 24 10 1 K omtoca o 09
Conclusions: E. coli, MSSA, SPN, P. aeruginosa, K. pneumoniae, Enterococcus spp. and Sémi-solid transport media containing charcoal (Difco Laboratories, Detroit, Ml) were cR 3676 279 19 S. viridans 110 0.8 I S e Y0 i S meltophile Y
MRSA are the most common pathogens in Canadian hospitals. RR for E. coli were lowest  Inoculated with the isolate and sent to the coordinating laboratory (Health Sciences Centre, IcU 2137  16.2 20 E. faecium 108 0.8 7 Keees 5 o i Bisore o o
with ERT, TGC, AMK and P/T. RR for P. aeruginosa were lowest with colistin, AMK, MER and Winnipeg, Manitoba, Canada), where isolates were subcultured on appropriate media and Medical 3900 29.6 Other 1055 8.0 o > oo S 19 M. morgen 5 os
. . . . S. maltophilia . . influenzae :
P/T. No resistance occurred in MRSA to BPR, DAP, LZD, and TGC. stocked in skim milk at —70°C. Surgical 1201 9.1 13,163 - Ot 233?0 16 > ™ thar 1%0 50
. : N : . . . . 13,163
Antimicrobial Susceptibility Testing: A custom designed microtitre panel was designed
with a variety of antimicrobials. Antimicrobials were obtained as laboratory grade powders Most Common Pathogens by Ward Type
INTRODUCTION from their respective manufacturers. Stock solutions were prepared and dilutions made as Hospital Clinic Emergency Room _ Icu _ MedicalWard Siplliael
described by the Clinical Laboratory Standards Institute (2006 CLSI1). Following two e = e B = o T e e i L el L —
subcultures from frozen stock, the MICs of the antimicrobial agents for the isolates were s Paengnoss 20 120 > Soneumone 400 108 : P 25 110 s Paengnoss a5 84 > S MRSA 88 73
Infe_ctlons caused by antlb!otlc re5|§t§1r_1t pathogens is a Canadian and global crisis. Antlblofuc determined by the CLS| approved broth microdilution method. Briefly, 96-well custom 5 W infuense 5 es 5 Pioridi 5 s ; ONS/S epdermids 150 70 5 K reumoniae 5 o8 5 i 5 6
resistant pathogens including methicillin-resistant Staphylococcus aureus (MRSA, community designed microtitre plates containing doubling antibiotic dilutions in 100 ul/well of cation ; e oo 77 a4 ; > e oensas a4 a6 ; S e MRGA e . ONS/S ondemidls 201 29 . Enteroconoce anp. -
associated and hospital associated), vancomycin-resistant Enterococcus species (VRE), adjusted Mueller-Hinton broth (eg. for Enterobacteriaceae) with or without lysed horse blood : Ertorococcus son. 64 28 o oNs/Sepdomids o7 28 X e oscao. 2 a8 X Chmuenzee 124 32 o mmensee @ 34
penicillin-resistant Streptococcus pneumoniae (PRSP), extended spectrum B-lactamase (2-5% V/V)[eg. for S. pneumoniae) was inoculated to achieve a final concentration of 1? V. cotarmals w21 W Escecoisew. @ 19 W Smeesens 4 22 i = e v 20 i E fcai 5 26
(ESBL) producing Escherichia coli and Klebsiella species and fluoroquinolone-resistant and approximately 5 x 102 CFU/mL and incubated in ambient air for 24 hours prior to reading. 5 S mareecaans 0 1 7 s B & 5. matophile Y i3 B e o 16 s . Taesium % 1s
carbapenem-resistant Enterobacteriaceae and Pseudomonas aeruginosa are increasing in  Colony counts were performed periodically to confirm inocula. Quality control was performed i e omrabils 51 e K oxyioe s 12 15 C. abians © 19 15 " abicans B 14 15 K oxytoon 6 13
prevalence in Canada and around the world. Available therapeutic options for the treatment of every two weeks using a variety of ATCC QC organisms. For all antimicrobials tested, MIC 7 S oyogenes 2 10 7 BHS or & N e & faocium 50 = 5. mattophi Y = Y © 1
these antibiotic resistant organisms are severely limited as these organisms frequently display interpretive standards were defined according to CLSI breakpoints (M100-S16, 2006). The e G rounch v oac = . morganil - 9 b otabils % 09 e S viroans o 1 19 M. cotahali 2 10
a multidrug resistant (MDR) phenotype. following interpretive breakpoints (FDA) were used for tigecycline: susceptible (S), R - S ” S e o4 77 > " o M4 100 > > e us_ o0 > " S 20 108
. . . 2249 3676 2137 3900 1201
intermediate (I)andresistant (R) (ug/mL): S. aureus (MSSAand MRSA)<0.5(S);
The_ goal of the CANV\_/ARD St_Udy was to assess.path(.)gens associated with ?nd_an“m'_cr()b'_al Enterococcus spp., £ 0.25 (S); Enterobacteriaceae, <2 (S), 4 (I), and > 8 (R). Health Canada Activity of various antimicrobials against select pathogens from the CANWARD Study
reS|sta_nce patt_ern_s In resplratory, bactleremlc, urinary, and wound/IV site infections in  preakpoints were used for ceftobiprole: susceptible (S), intermediate (1) and resistant (R) E.coli (2833) P. aeruginosa (1006) S. aureus - MRSA (657)
Canac.ilan h.o.spltallzed p_atlent_s on medlgaI/surglcaI wards (W), emergency rooms (ER), (ug/mL): S. aureus (MSSA and MRSA) 4 (S); Streptococcus spp. other than S. pneumoniae < o Swewy  Rame o Swwy Rame Sy Rame
. % Sus % In % Res 50 90 inimum Maximum % Sus % In % Res 50 90 inimum Maximum % Sus % In % Res 50 90 inimum Maximum
OUtpatlent clinics (C) and intensive care units (ICU) 0.5 (S), Enterobacteriaceae, < 1 (S), 2 (|), and >4 (R) Amikacin 995%  03%  0.2% <2 4 <2 > 64 Amikacin 88.6%  54%  6.1% 8 32 <2 > 64 Cefazolin 100.0%* 128  >128 2 > 128
Amoxicillin Clavulanate 95.4% 3.9% 0.8% 4 8 0.5 > 32 Cefepime 72.4% 17.6% 10.0% 4 32 <1 > 32 Cefepime 100.0%** > 32 > 32 4 > 32
. . Cefazolin t 84.4% 3.1% 12.5% 2 64 0.5 > 128 Ceftapzidime 88.2% 2.7% 9.1% 2 16 <0.5 > 32 Cefof()itin 100.0%** > 32 > 32 1 > 32
Objectlves of CANWARD: Cefepime 96.0%  2.2% 1.8% <1 <1 <1 > 32 Ceftobiprole No breakpoints defined 4 16 0.25 > 32 Ceftazidime 100.0%** > 32 > 32 16 > 32
_ _ _ _ _ _ C O N C L U S I O N S Cefoxitin 91.3%  3.7% 5.0% 4 < 0.06 > 32 Ciprofloxacin 69.5%  8.8%  21.8% 0.5 8 < 0.06 > 16 Ceftobiprole* 100.0% B 1 2 0.5 4
1. To determine the pathogens associated with respiratory, urinary, bacteremic and wound/IV Cettonprole” B0% 04% 7o% s <1 =i sm  Genamion G2 181% 1% 4 16 <05 o3  Cprotoxacn Ha% 02 8B6% o168 o168 025 16
site infections in Canadian patients affiliated with hospitals. Ceftriaxone 91.4%  1.5% 7.1% <1 2 <1 > 64 Levofloxacin 62.6%  12.6%  24.8% 1 16 <0.06 > 32 Clarithromycin 10.8%  0.2%  89.0% > 32 > 32 <0.03 > 32
_ o _ _ _ _ _ o I ' 0 0 I 0 I 0 Ciprofloxacin 762%  03%  235%  <0.06 > 16 <0.06 > 16 Meropenem 88.8%  4.1% 7.2% 0.5 8 < 0.06 > 32 Clindamycin 406%  02%  59.2% > 8 > 8 <0.12 > 8
2. To determine the prevalence of antimicrobial resistance in pathOgenS assoclated with C :?Oha();ezr\:\ée:‘gspltglgf/d from patlents on W 38.7% (296 /o medical/9.1% Surglcal)’ ER 27.9 A)’ (E;(i“Stin 1OON(t)J/breakpoints defined (()).506 0106 58.82 >116 Piperacillin Tazobactam  92.5% 7.5% 4 64 <1 > 512 Eatptomycin 100.0% - o_;z o,gg 06056 132
. . . . . . . . . aps . rtapenem .0% <0. <0. <0. rtapenem 0%** > : >
respiratory, urinary, bacteremic and wound/lV site infections in Canadian patients affiliated with 70 e 70 Gentamicin 803%  04% 103% <05 16 <05  >32 Levofloxacin 12.0% 88.0%  >32  >32 042  >32
. " vofloxacin 5% 1% 8% <0. <0. > inezoli .0% <0.
hospitals.  The most common pathogens were: E. coli 21.6%, S. aureus (MSSA) 13.9%, S. pneu- peroponer oo T Z00e <ot o0 o012 eropenem R e 5 @ oz s
3. To assess the activity of antimicrobials against respiratory, urinary, bacteremic and moniae 9.5%, P. aeruginosa 7.7%, K. pneumoniae 7.2%, MRSA 5.0%, H. influenzae 4.2% and “N”'i‘t’f;ﬂj’;jﬁg;n o gy POl detined =006 20 =Y “N”_i;f;‘f’{j’;j;;;”m ja0 0%k TR 8 26 =006 2T
wound/IV site pathogens in Canadian patients affiliated with hospitals. Enterococcus spp. 3.1%. i R SR A R i O R S
e \ . Trimethoprim Sulfa 73.0% 27.0% <0.12 > 8 <0.12 > 8 Trimethoprim Sulfa 88.6% 11.4% <0.12 8 <0.12 >8
® Susceptlblllty rates for E_ COI[ were: 100% ertapenem and meropenem (MER), 998% tlgecy— *Interpretive breakpoints defined by Health Canada (ceftobiprole) or FDA (tigecycline) where applicable Vancomycin 99.8% 0.2% 1 1 <0.5 4
. . . . . *Interpretive breakpoints defined by Health Canada (ceftobiprole) or FDA (tigecycline) where applicable
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