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Background: Escherichia coli are responsible for 75-90% of uncomplicated urinary Table 1. Prevalence of bacterial species isolated from urine specimens of outpatients collected by clinical microbiology laboratories in Canada from 2007 to 2016 e E. coli was the most common urinary pathogen isolated from
tract infections. Th_e_ Infec_:tlous Dl_seases Society of Ar_nerlca (IDSA) currently e e 1) 2007 to 2016, accounting for between 56.6% and 65.8% of
recommends an empiric regimen of five-days of nitrofurantoin, a three-day course of . _ Other . .
double-strength trimethoprim-suIfamethoxazole (SXT) in settings where the Year (total n) E. coli Klebsiella spp. Proteus spp. Enterobacter spp. Enterobacteriaceae P. aeruginosa  Enterococcus spp. Staphylococcus spp. |So|ates per annum (mean 617%) (P>05) (Tab|e 1)
prevalence of SXT resistance is <10-20%, or a 3g single dose of fosfomycin 2016 (215) 139 (64.7) 27 (12.6) 7@3) 6(28) 3 (14 4(L19) 15(7.0) 9(4.2)  Enterobacteriaceae accounted for between 77.2% and 84.7% of
trometamol (FOS) for treating acute bacterial cystitis in otherwise healthy adult non- 2215 238; 123 EZZ’Z 299((192'27)) 12 E“';‘; ‘2‘?2 7?'3 32'3; 217((7'5;) 260((28;) isolates per annum (mean 80.4%) (P>0.5) (Table 1).
regnant females; fluoroquinolones and oral B-lactams are second-line therapies. 14 (207 130 (62. 196 126 L 4 > (24 4L ' . _DOSiti i i i
pred . { : B ; : P ; 2013 (255) 146 (57.3) 33 (12.9) 8(3.1) 11 (4.3) 8(3.1) 5 (2.0) 24 (9.4) 14 (5.5) Table 3. ESBL and AmpC rates among outpatient urine Gram pOSItIVG coccl (enterOCOCCI an_d staphylococu) accounted
Methods: Isolates of E. coli were cultured from urine specimens of outpatients . . S : . for between 11.2% and 17.0% of isolates per annum (mean
presenting to medical clinics and hospital emergency departments (EDs) for care and 2012 (203) 119 (58.6) 26(12.8) (44 6(3.0) 8(39) > (25) 17(8.4) 10(4.9) :Sg""“es o -E'CCOI'd o IIeCt;g()?by 2%“1%'0&' microbiology 27 =70 P um (
submitted to the annual CANWARD surveillance study from 2007 to 2016. FOS AST 2011 (244) 145 (594) 27 (11.1) °@7) 520 °@.7) 3(1.2) 20(8.2) 15(6.1) horafories In manaca rom ° 14.8%) (P>0.5) (Table 1).
was performed using CLSI agar dilution testing (MHA supplemented with 25 pg/ml of 2010 (441) 271 (615) 42(99) 1227 1227 @9 614 55 (125) 20(459) Year (n) % ESBL % AmpC  Of the 6 antimicrobial agents tested against isolates of E. coli, a
glucose-6-phosphate; M100 27th edition [2017]); all other antibacterial agents were zgg: (4;1) zzo (25'8) ‘2‘2 (2-8) 1: (3.2) 11 (2-63) 1; (z-i) :(1-;) 367 (70-96) Z) (3-2) 2016 (139) 10.1 0.7 trend of decreasing susceptibility was observed for trimethoprim-
; H ; H ; ; 434 5(65.7 T 18 (4.1 7 (1. 1 . 1. 46 (10. 4. . . gy

tested using the CLSI l_Jrot_h microdilution method. MICs were interpreted using MlQO oo (60) e (60 ) 9(9 8) 9(3 2) 6( 0) 9(3 2) ( 8) 0( 6) 32( 3) 2015 (129) 5.4 0.8 sulfamethoxazole (P=0.040), cephalexin (P=0.0004), amoxicillin-
27th edition (2017) criteria. Results: See Table 2. Conclusion: Current (2016) in 7 (60) 1(60.1) 5908 1962 (19 1962) 11(18) 0ae ©3 2014 (130) 08 0s clavulanate (P<0.0001), and ciprofloxacin (P=0.0009) (Table 2)
vitro susceptibilities of urinary isolates of E. coli to SXT (77.7%) and CIP (79.9%), two All (3,299) 2,035 (61.7) 337 (10-2) 119 (3.6) ey 828 55 (1.7) 325 (9.9) 163 (4.9) ' ' MRS bl £ uri e | ¢ ' i
frequently prescribed empiric agents for outpatient urinary tract infections, appear 2013 (146) 34 21 * Current (2016) in vitro susceptipilities ot urinary isolates o E. coli
compromised in comparison to NIT (97.8% susceptible) and FOS (99.3% Table 2. In vitro activities of first- and second-line empiric oral antimicrobial agents against outpatient urine isolates of E. coli collected by clinical microbiology 2012 (119) 1.7 1.7 to SXT (77.7%), cephalexm (88.5%), amoxicillin-clavulanate
susceptible). ESBL rates among isolates of E. coli increased from 0.8% in 2007 to laboratories in Canada from 2007 to 2016 — _ 2011 (145) 9.0 21 (79.1%), and ciprofloxacin (79.9%) appear compromised in
10.1% in 2016 while AmpC annual frequencies decreased from 3.2% in 2008 to 0.7% MICoo (g/mi) 7% Susceptible : : : 0 i 0
in 20f6 P q ° ° Year (n) SXT Nitrofurantoin Fosfomycin Cephalexin? AMC Ciprofloxacin 2010 (271) 18 11 comparison to nitrofurantoin (978 /0) and fOSfO.myC.Ir] (993 /0)

: 2016 (139) >8/77.7 16/97.8 4/99.3 >128/88.5 16/79.1 >16/79.9 2009 (310) 1.6 1.6 - Annual ESBL rates among isolates of E. coli varied widely from

Introduction 2015 (129) >8/73.6 16/97.7 2/99.2 16/92.2 16/83.7 >16/77.5 2008 (285) 3.2 3.2 0.8% in 2007 to 10.1% in 2016 (Table 3).
>8/71.3 16/98.5 2/100 >128/87.6 16/83.7 >16/78.3 .

_ _ _ _ 2014 (130) 2007 (361) 0.8 NA Annual AmpC rates among isolates of E. coli varied widely from
Urinary tract infections (UTIs) are one of the most common bacterial 2013 (146) >8/80.1 32/97.5 2/100 8/94.5 16/86.3 16/84.2 All (2,035) 3.8 14 3.2% in 2008 to 0.7% in 2016 (Table 3).
infections of humans. Urine culture is the gold standard for the 2012 (119) >8/77.3 32/96.6 4199.2 8/94.1 16/79.0 >16/83.2 « Percent susceptible to fosfomycin was =10% higher than to
di . f UTI (1 Escherichi l ible f 75-90% of 2011 (145) >8/70.8 32/97.2 2/99.3 64/88.3 16/86.8 >16/73.8 ] ) i s ]

1agnosis o (1). Escherichia coli are responsibie for /7o5-9U% 0 2010 (271) ~8/75.6 42/96.7 4996 41970 16/82.3 ~16/83.0 nitrofurantoin against ESBL-positive isolates (96.1% of ESBL-
uncomphca_ted UTls (2) _ An unco_mpilcated UTI '_S dEﬁned_ as a 2009 (310) >8/74.2 32/97.9 4/98.6 8/95.8 8/94.8 >16/85.8 positive isolates were susceptible to fosfomycin) and MDR
symptomatic bladder infection occurring in a female with a functionally 2008 (285) >8/76.8 32/96.5 16/97.7 8/91.9 8/97.5 >16/83.5 isolates (93.5% of MDR isolates were susceptible to fosfomycin).
normal urinary tract. The Infectious Diseases Society of America 2007 (361) >8/84.5 32/97.7 2/100 8196.4 8/97.3 >16/88.1
(IDSA) Currently recommends an emplrlc reglmen Of flve_days Of All (2,035) >8/77.0 32/97.3 4/99.3 8/93.6 16/87.9 >16/83.0 ConCIUSionS

Abbreviations: SXT, trimethoprim-sulfamethoxazole; AMC, amoxicillin-clavulanate. 2 Cephalexin susceptibility predicted by cefazolin MIC <16 pg/ml.

nitrofurantoin, a three-day course of double-strength trimethoprim-

sulfamethoxazole in settings where the prevalence of trimethoprim- Table 4. In vitro activities of first- and second-line empiric oral antimicrobial agents against outpatient urine isolates of E. coli collected by clinical microbiology laboratories in Canada from 2007 to 2016 stratified by e E. coliis the most common bacterial pathogen isolated from urine
sulfamethoxazole resistance is <10-20%, or a 3g single dose of

resistance profiles

specimens of Canadian outpatients when culture is performed.

. . . s _ (hg/ml) (hg/ml) : _
fosfomycin trometamol for treating acute baCte”_aI cystitis in otherwise E. coli phenotype (n) Antimicrobial agent  MICso MICo  MICrange %S % | %R | E.coli phenotype (n) Antimicrobial agent  MICs MICo  MICrange %S %1 %R « The annual prevalence of Enterobacteriaceae, P. aeruginosa, and
healthy adult non-pregnant females; fluoroquinolones and oral B- All (2,035) SxT <0.12 8 <0128 770 NA 230 | AMC Non-Suscepiible (207) SXT 2 58 <0258 507 NA 493 Gram-positive cocci among urine specimens from Canadian
lactams are second-line therapies (3). Nitrofurantoin 16 32 <1-256 97.3 17 1.0 Nitrofurantoin 16 32 <1-256 93.9 35 2.6 outpatients was consistent from 2007 to 2016.

il g hod Fosfomyein =1 4 =i>slz 993 06 01 Fosfomycin <1 4 =1-64 100 0 0 « Fosfomycin (99.3% of isolates susceptible) and nitrofurantoin
Cephalexi 2 8 <0.5->128 93.6 NA 6.4 Cephalexi 8 >128 1->128 70.5 NA 29.5 : . ; .. .
Materials and Methods . \ o e o . o e . S . O (97.3% of isolates susceptible) were the most active antimicrobial
Bacterial ISOIateS Ciprofloxacin <0.06 >16 <0.06->16 83.0 0.1 16.9 Ciprofloxacin 0.12 >16 <0.06->16 59.9 0 40.1 agents In vitro agaInSt E COII ISOIated from Canadlan OUtpatlentS
The isol fE I d | d f ) ) f SXT Non-Susceptible (468) SXT >8 >8 4-8 0 NA 100 Ciprofloxacin Non-Susceptible (346) SXT >8 >8 <0.12->8 41.3 NA 58.7 from 2007 to 2016.
oute ;‘?I(;f]‘:ses gtterid(i:r(l)l terifdic\iavlereclicnli(:‘usjrean(:iomh(;lsnritealsp:’:rlirgrenesnco Nitrofurantoin 16 32 <1-256 93.7 3.5 2.8 Nitrofurantoin 16 32 <1-256 90.9 5.7 3.4 e |n vitro Susceptibility of urine isolates of E. coli to trimethoprim-
P g P gency Fosfomycin <1 4 <1-128 98.9 11 0 Fosfomycin <1 8 <1->512 96.8 2.8 0.4 sulfamethoxazole was <80% for 8 of the 10 years between 2007
departments and submitted to the annual CANWARD surveillance Cephalexin 4 >128  <0.5->128 85.3 NA 14.7 Cephalexin 4 >128 1->128 76.6 NA 23.4 and 2016
study from 2007 to 2016 (4). Primary isolate identification was AMC 8 16 1->32 757 20.5 338 AMC 8 16 1->32 73.2 21.6 5.2 '
performed by the Submlttlng Clinical microbiology Iaboratory Site I.I: an Ciprofloxacin 0.25 >16 <0.06->16 56.6 0.5 42.9 Ciprofloxacin >16 >16 2->16 0 0.6 99.4
. . ‘g . . ; ' Nitrofurantoin Non-Susceptible (46) SXT >8 >8 <0.12->8 45.7 NA 54.3 ESBL-positive (77) SXT >8 >8 <0.12->8 33.8 NA 66.2 ACknowled em ents
go_late |den2:f|cat|0n n‘\;\?de by theccoogdlnatlng_ Iaboratoryh (II_IeaIthI Nitrofurantoin 64 256 64-256 0 63.0 37.0 Nitrofurantoin 16 64 <1-256 86.8 9.3 3.9 g
clences entre, InNipey, anada usin Mmorpnologica i <1- i <1- : : . :

- Peg ) g pholog Fosfomyein ? 10 =8 976 24 0 Fosfomyein ? ‘ =128 964 39 0 The CANWARD study is supported in part by the University of
characteristics and spot tests (5) was not consistent with that provided Cephalexin 4 >128 1->128 73.9 NA 26.1 Cephalexin >128 >128 16->128 1.3 NA 98.7 Manitoba. Winni Health Sci Cent Nati | Microbiol
by the submitting site, the isolate was removed from the study. AMC 8 16 1-32 733 24.5 2.2 AMC 8 16 4->32 50.7 325 78 anitoba, ¥vinnipeg tiea ciences Lentre, TNational MICroblology

Ciprofloxacin 16 >16 <0.06 41.3 0 58.7 Ciprofloxacin >16 >16  <0.06->16 182 0 81.8 Laboratory, and Paladin Labs.

Antimicrobial Susceptibility Testing Fosfomycin Non-Susceptible (11) SXT <0.12 >8 <0.12->8 63.6 NA 36.4 AmpC-positive (28) SXT 0.25 >8 <0.12->8 64.3 NA 35.7
FosfomyCIn antlmlcroblal Susceptlblllty testlng was performed USIﬂg Nitrofurant(.Jin 16 32 4-64 90.9 9.1 0 Nitrofurant<.3in 16 32 4-256 96.4 0 3.6 References
CLSI agar dilution testing (Mueller-Hinton agar supplemented with 25 ZS;E:;/;I: 128 >112288 1?:2;2 62 6 9’3/-:3 39:4 ZS;:;/:: 624 >1828 ?:>511228 22.‘71 I\(I)A 63463 1. Yarb h ML. 2018. Clin. Microbiol. N |. 40:19-24

- . - : : <0.5- : : . Yarborou : . Clin. Microbiol. Newsl. 40:19-24.
pg/ml Oi glucqse-6-phosphate); all ot_her antlbaCte”aI_ age_nts were AMC 4 8 2-8 100 0 0 AMC 32 >32 1->32 25.0 21.4 53.6 2. Nicolle ng. 2001. Clin. Microbiol. Newsl. 24:135-140.
tested in catlon-adiusted _Mueiller.-Hlnton broth USIIjlg in-house- Ciprofloxacin >16 >16 <0.06->16 18.2 0 81.8 Ciprofloxacin 0.12 >16 <0.06->16 57.1 0 42.9 3. GuptaK. et al. 2011. Clin. Infect. Dis. 52:€103-e120.
prepared 96-well broth microdilution panels according to CLSI Cephalexin Non-Susceptible (131) SXT >8 >8 <0.12->8 473 NA 527 | MDR (107)° SXT >8 >8 <0.12->8 15.9 NA 84.1 4. Karlowsky JA. et al. 2014. Antimicrob Agents Chemother 58:1252-1256.
gu|dellnes (6) Quallty Control was performed f0|IOW|ng CLSI Nitrofurantoin 16 32 <1-256 90.2 5.7 4.1 Nitrofurantoin 16 64 2-256 82.2 12.2 5.6 5. Clinical and Laboratory Standards Institute. 2008. M35-A2, Wayne, PA.
recommendatlons and mlnlmum |nh|b|tory Concentratlons (MICS) were FOSfomyC'm 2 4 s1->512 96.6 2.6 0.8 FOSfomyC.m 2 8 $1->512 93.5 5.6 0.9 6. Clinical and Laboratory Standards Institute. 2018. M100 28th Edltlon, Wayne,
interpreted using CLSI M100 breakpoints (6). ESBLs were identified Cephalexin >128 >128 32->128 0 NA 100 Cephalexin 128 >128 2->128 33.6 NA 66.4 PA.
Interp : 9 : : b : ' ) _ AMC 8 32 <0.06->32 504 26.8 228 AMC 16 32 1->32 346 47.6 17.8 7. Magiorakos AP. et al. 2012. Clin. Microbiol. Infect. 18:268-281.
and confirmed following CLSI guidelines (6) and multidrug-resistant Ciprofloxacin >16 516 <0.06->16 382 0 61.8 Ciprofloxacin >16 516 <0.06->16 4.7 0 95.3

(M DR) iSOIateS were defined USing a pUb“Shed guideiine (7) ; a SXT, trimethoprim-sulfamethoxazole; ® Cephalexin susceptibility predicted by cefazolin MIC <16 pg/ml; ¢ AMC, amoxicillin-clavulanate; ¢ MDR, non-susceptible to 23 agents from different antimicrobial classes (7).



