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Introduction

Infections caused by antimicrobial resistant pathogens are
a serious issue in Canada, and many parts of the world.
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Results

Table 1. Top Pathogens Isolated in Canadian Hospitals in 2017 Table 2. Antimicrobial Activities Against Common Gram Negative and Gram Positive

Pathogens Collected in 2017

i ) e . ) Rank Organism n % of Total MIC pg/mL
Resistant  pathogens  include methlc:|!||n-res!stant : ———— ”™ 50 Antimicrobial Agent ws %l s oo Range Range
Staphylococcus aureus (MRSA), vancomycin resistant 2 Staphylococcus aureus, MSSA 606 17.7 P 77 Min Max
enterococci (VRE), Escherichia coli and Klebsiella species : oo onas aeruginosa Sy e mowllin Cavdarate 741 179 80 8 18 1 s

. T epsiella pneumoniae . . ’ ’ ’
resistant to extended-spectrum [(-lactams, penicillin- 5 Haemophilus influenzae 145 4.2 Cefepime Bo4 3L 76 <025 4 <025 oo
resistant Streptococcus pneumoniae, and carbapenem- 6 Enterobacter cloacae complex 119 35 Ciprofloxacin 741 259 <006 >16 <006 >16
. . 7 Streptococcus pneumoniae 117 34 Colistin? 99.4 0.6 0.25 0.5 0.12 4
resistant Enterobacteriaceae and Pseudomonas g Staphylococeus aureus, MRSA 115 a4 craperem %92 05 03 S06053 S°2'°3 S06053 .

I i i I : entamicin 92.1 0.2 7.7 <0. <0. >
aeruginosa. Treatment options for these |nfect|on§ are 9 Enterococcus faecalis 99 2.9 v 2t 02 e 2 E08
often limited as these pathogens are frequently multidrug- 10 stenotrophomanas maltophilia 8 2 Nitrofurantoin 980 14 06 16 3 1  >512
resistant 1; Cll\li / Sltlaphylocoglcus eﬁ)ldltlarmudus 32 2411 Piperacillin-Tazobactam 955 25 2.0 2 8 <1 >512

. 1 Klebsiella oxytoca/Raoultella spp. . Tigecycline* 100 0.25 0.5 <0.03 2

The Ongoing g0a|s of the CANWARD Study are to 13 Serratia marcescens 62 1.8 Tqbramycir] 91.7 2.6 5.7 <05 4 <05 >64

. . . . . 14 Streptococcus agajactiae 54 1.6 Trimethoprim Sulfa 73.5 26.5 <0.12 >8 <0.12 >8

assess pathogens associated with, and antimicrobial 15 Streptococcus pyogenes 18 14 Pseudomonas aeruginosa (n=372)

. . . . . . i i . . . <1
resistance patterns in respiratory, skin/skin structure, 16 Enterococcus faecum a6 L3 Cetonme o G S S
i i i i itali roteus mirabilis : Ceftazidime 747 100 154 4 >32 <025 >32
urlr?ary and blOOd ISOIa_teS in  Canadian hospltallzed 18 Haemophilus parainfluenzae 31 0.9 Ceftolozane-Tazobactam 96.2 2.7 11 1 2 <012 >64
patients on medical/surgical wards, emergency rooms 19 Enterobacter aerogenes 27 0.8 Ciprofloxacin 836 54 110 025 4 <006 >16
. . . 20 Candida albicans 26 0.8 Colistin 98.7 1.3 1 1 0.12 > 16
(ER) and intensive care units. A o Gentamicin 898 48 54 2 8 <05 >3
Other ' Meropenem 82.0 4.3 13.7 1 8 <003 >32
. 3,419 Piperacillin-Tazobactam 79.6 9.4 11.0 8 128 <1 >512
Ma‘terlals and Methods Staphylococcus aureus, MRSA (n=115)

Figure 1. Patient Demographics by Hospital Location, Source, Gender, and Age Group g?ﬁogipfo'?a 3}503 o7 116 21 3 g-;g 216

.. . . . . . . % of Total Iprofioxacin . : > : >
Participating Sites: Fourteen hospital sites in major e : Clarithromycin 217 783  >32  >32 006 >32

| t t . 8 Of the 10 rovinces in Canada = Clindamycin 75.7 243 <012 >8 <0.12 >8

opulation centres In 0 Clinic Daptomycin 100 0.5 0.5 0.12 1
\I/Jve?e recruited. These sites vsere geographically b BEr A - Gentamicin g4 09 L7 =05 =05 =05 >
= _ . _ _ oicy espiratory Linezolid 100 2 4 0.5 4
distributed in a population based fashion.  Medical aorine Toocyinan oT
. . . EWound . . . .
Bacterial Isolates: Tertiary-care medical centres msurgica Trimethoprim Sulfa 98.3 17 <012 <012 <012 >8

. . . . i 0.
submitted pathogens from patients attending hospital Staphylococeus aureus, MSSA (12608) oo >
clinics, emergency rooms, medical and surgical wards, g;ﬁgﬁggfﬂ s s o % EME
and intensive care units. From January through October @<17 years Clarithromycin 724 15 261 025 >32 006 >32

. . .. . D18-64 years QO Female Clindamycin 94.5 0.3 51 <012 <012 <012 >8
2017, each study site submitted clinical isolates o m Mole Daptomycin 99.8 oz 05 05 012 2
. . . . . 265 years ..

(consecutive, one per patient) from inpatients/outpatients Sentar cin B Lo =06 =06 =S 2R
with respiratory (100), urine (25), wound (25), and Moxifloxacin 919 07 74 <006 025 <006 >16
. . Tigecycline* 99.0 0.25 0.25 0.06 1
bloodstream (10/month x 10 months) Infections. Isolates Table 3. Regional Prevalence (%) of MRSA, VRE and ESBL E.coli Trimethoprim Sulfa 100 <012 <012 <0.12 2
; ; ; ; ; Vancomycin 100 1 1 0.25 2

were Shlpped on Amies semi-solid transport media to the Phenotype / Region West  Ontario Quebec Maritimes | National Streptococcus pneumoniae (n=115)

I I I - Ceftriaxone 100 <012 025 <0.12 1
coorplmatmg Iabora’rory, | subgultured oonto gppr_oprlate ESBLE. coli (n) 22 o8 18 4 72 Cefriaxone oo o, SMM2o02sos0m2 i
media, and stocked in skim milk at -80° C until minimum lota' El-CO" (nE)SBL - 115% 11556 élg 22 fﬁ Clarithromycin 800 26 174 <003 2 <003 32
. - . . . revalence . coli . . . . . ' ' <0. , <0.
inhibitory concentration (MIC) testing was carried out. Doxveyeine o4 09 BT =072 0% =072 >
Characterization of MRSA isolates (spa typing) and Total MRSA (n) 55 38 12 10 115 Levofloxacin 100 L to 05 2

. . . CA'MRSA (n) 32 22 3 5 62 PenlCl”lnb 83.5 9.6 7.0 <0.03 0.25 <0.03 2
putative VRE isolates (van PCR analysis) was performed HA-MRSA (n) 93 16 9 c c3 Trimethoprim Sulfa 852 43 104 025 4 <012 >8
at the National Microbiology Laboratory. In 2017, a total of Prevalence MRSA 20.8 18.9 7.7 9.9 16.0 * FDA breakpoints used for tigecycline; * Breakpoints defined by EUCAST ; ® CLS| oral breakpoints.

- : At % CA-MRSA 58.2 57.9 25.0 50.0 53.9
3,419 isolates were collected for the primary objectives of v EAMROA i a1 oo 200 o1 .

CANWARD. o | o Conclusions
Antimicrobial Susceptibility Testing: The in vitro \FfRE (r) URE 635 123 g g 585
activity of antimicrobials was determined by broth | gvamat faccium) | | | * Of the 3,419 pathogens obtained, the most common

were: E. coli
P. aeruginosa 10.9%,
S. pneumoniae 3.4%.

microdilution in accordance with the Clinical and 19.0%,

Laboratory Standards Institute (CLSI) guidelines (M7-A10,
2015). Antimicrobial MIC interpretive standards were

S. aureus (MSSA) 17.7%,
K. pneumoniae 7.1%, and
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defined according to CLSI (M100, 28t Ed.). The MICs of
the antimicrobial agents were determined using 96-well
custom designed microtitre plates. These contained
doubling antimicrobial dilutions in 100pul/well of cation
adjusted Mueller-Hinton broth, inoculated to achieve a
final concentration of ~5 x 10> CFU/ml then incubated in
ambient air for 24 hours prior to reading. Colony counts
were performed periodically to confirm inocula. Quality
control was performed using recommended ATCC
organisms.

The authors would like to thank the participating centres,
investigators and laboratory site staff for their continued
support:

Vancouver General Hospital, University of Alberta Hospital;
Royal University Hospital; London Health Sciences Centre;
University Health Network & Mount Sinai Hospital; Hamilton
Health Sciences; Children's Hospital of Eastern Ontario;
CHRTR Pavillon Ste. Marie; Jewish General Hospital; Hopital
de la Cité de la Santé; L’'Hbétel-Dieu de Québec; The Moncton
Hospital; Queen Elizabeth Il Health Sciences Centre.

* For E. coli, susceptibility was greatest to tigecycline

100%, meropenem 99.8%,
piperacillin-tazobactam 95.5%.
» For P. aeruginosa, susceptibility was greatest to colistin
98.7%, ceftolozane-tazobactam 96.2%, amikacin 94.4%,
gentamicin 89.8%, and cefepime 83.1%.

* Al MRSA isolates remained 100% susceptible to
vancomycin, ceftobiprole, linezolid and daptomycin.
*Rates of ESBL-producing E. coli have increased
significantly from 3.4% in 2007 to 11.1% in 2017.

ertapenem 99.2%, and



