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ABSTRACT

Background: Clinical microbiology laboratories (CMLs) do not routinely culture toxin-
positive (TP) stool specimens for C. difficile (CD), nor do they perform antimicrobial
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MATERIALS & METHODS

Bacterial isolates studied Table 1. Antimicrobial susceptibility testing results for 1,310 toxin-positive isolates of C. difficile

1,310 isolates of C. difficile were cultured on C. difficile Moxalactam Norfloxacin (CDMN)
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Table 2. Distribution of MICs for antimicrobials tested against 1,310 toxin-positive isolates of C. difficile

susceptibility testing (AST) or ribotype TP-CD isolates. Periodic assessments of TP-CD Selective Supplement agar (Oxoid Canada, Nepean, ON, Canada) from toxin-positive o MIC (ug/m) MIC Interpretation LiinkerioiiselatesiomuiehelnisiehialEyendbliel ey

isolate antibiograms and ribotypes may be informative. stool specimens (following an ethanol shock step) submitted by 8 hospital clinical Antimicrobial agent femge WMok e WEw 08 %! %R Antimicrobial agent 0015 003 006 0125 025 05 1 ? 4 8 18 32 264
Methods: We determined in vitro activities of routinely tested anti-anaerobic agents as well microbiology laboratories across Canada to the clinical microbiology laboratory at the Fidaxomicin 0015202 025 0-5 NA NA NA Fidaxomicin 2 26 58 324 422 437 39 1

as fidaxomicin (FDX), its active metabolite OP-1118, and vancomycin (VAN) against Winnipeg Health Sciences Centre. Each isolate’s identity was confirmed by Gram stain, OP-1118 0.25-32 4 4 16 NA NA NA S = 57 73 T - B q
genotyped isolates of TP-CD collected in 8 hospital CMLs across Canada from 2013 to typical odor, latex agglutination (Microgen Bioproducts Ltd., Surrey, UK) or a positive L- Metronidazole 0.12-4 05 05 > 100 0 0 _

2015. 1,310 isolates of CD were cultured from TP stool specimens using CDMN agar and proline aminopeptidase test, and chartreuse fluorescence under UV light (6). Chi-square Vancomyein <025 . . , " " " Metronidazole 4 150 %2 28l 28 58

each isolate’s identity confirmed by accepted laboratory methods. CLSI agar dilution AST testing was used to establish statistical significance (significance level, P <0.05). o Vancomycin 1z 173 892 228 16

(M11-A8, 2012) was performed and MICs interpreted using CLSI breakpoints (M100-S26, o _ o _ Amoxicillin-clawlanate <0.25-8 1 1 2 99.9 0.1 0 Amoxicillin-clavulanate 40 72 743 481 9 1

2016) when available. The presence of tcdA (toxin A), tcdB (toxin B), and cdtB (binary Antimicrobial susceptibility testing o N Clindamycin <0.12->64 8 8 >64 4.6 32.1 63.6 . . . )
toxin) were determined by PCR methods. Genotyping was performed using an Antimicrobial susceptibility testing for fidaxomicin, OP-1118, and 6 additional agents was oo oo . , . o s 0 el 1 N 2z 4
internationally standardized, high-resolution, capillary gel-based electrophoresis PCR performed using the_ agar dilution reference method defined by CLSI (7). Fidaxomicin and ' ' ' ' Moxifloxacin 2 506 383 10 19 150  240°
ribotyping protocol for CD. OP-1118 were supplied by Merck & Co.., Inc.; the sc_)lvgnt for each of these compounds was Ceftriaxone 8->128 32 32 64 11.3 60.6 28.1 S . o
Results: For agents with CLSI MIC breakpoints, percent SUSCGptibilitieS were. DMSO and water was used as the diluent. C. difficle ATCC 700057 was used as the NA — CLSI MIC interpretative breakpoints not available. ajsolate count show nfor low estthe dilution tested; some MICs may be low er than the low est dilution tested. ? 163/170 isolate MICs for clindamycin w ere >64

metronidazole (MTZ; 100%), amoxicillin-clavulanate (99.9%), moxifloxacin (MXF; 68.9%),
ceftriaxone (CRO; 11.3%), and clindamycin (CLI; 4.6%). For agents without CLSI MIC
breakpoints, MIC ranges/MICgs (ug/mL) were: FDX (£0.015-2/0.5), OP-1118 (0.25-32/16),
and VAN (<0.25-4/2). The most common ribotypes were 027 (24.5% of isolates), 014

control strain; the reference minimum inhibitory concentration (MIC) range for this strain

was 0.06-0.25 ug/ml for fidaxomicin. In vitro susceptibility testing interpretive criteria for

fidaxomicin have not been determined; CLSI breakpoints were used to interpret MICs for Table 3. PCR ribotyping analysis for 1,310 isolates?
the other antimicrobial agents tested (8).

ug/ml. © 158/240 isolate MICs for moxifloxacin were >32 ug/ml. d 60/406 isolate MICs for ceftriaxone w ere >64 ug/ml.

Table 4. Antimicrobial susceptibility testing results for 1,310 toxin-positive isolates of C. difficile, stratified

according to PCR ribotype

(7.7%), 020 (6.6%), 106 (6.1%), and 002 (4.6%). 98.7% (1,293/1,310) of isolates were PCR ribotyping Ribotype n (% of all isolates) Antimicrobial agent MIC (pg/m1) MIC interpretation®
- itive: i - iti 0 i i . . . . . Ribot R Mod MICsqy MICgqo % S % | % R
tcdA-positive; gll isolates were tcdB-positive. 97.8% (314/321) of _rlbotype 027_ isolates Isolates were ribotyped at the National Microbiology Laboratory, Public Health Agency of 027 321 (24.5%) — |002 ;/pe Oalrﬁ gse = : s a L
were cdtB-positive compared with only 18.7% (185/989) of isolates with non-027 ribotypes. - . - : - - : 014 101 (7.7%) : - _ - - -
. ) Canada, using an internationally-standardized, high-resolution capillary gel-based s 21,293/1,310 (98.7%) isolates w ere positive for tcdA Non-027 Ribotypes <0.015-2 0.25 0.25 0.5 NA NA NA
R 0 020 86 (6.6%) e ; yp
ibotype 027 accounted for 14.5, 21.0, and 37.1% of isolates from western (BC, AB, MB), : - - A (9 (toxin A); 17/1,310 (1.3%) isolates demonstrated
. electrophoresis PCR-ribotyping protocolfor C. difficile (9). 106 80 (6.1%) toxin A deletion (negative for tcdA). Al isolates OP-1118 027 1-32 16 16 16 NA NA NA
central (ON)1 and eastern _Canada (QC, NS)' respectlvely, as well as_. for 154' 229’ and 002 60 (4:6%) (1,310/1,310) were gpositive for tcaB (toxin B). Non-027 Ribotypes 0.25-16 4 4 8 NA NA NA
40.6% of isolates from patients aged <64, 65-79, and =80 years. Ribotype 027 isolates PCR for toxin genes 056 43 (3.3%) 43_9/1.310 (_38.1%)353?;? Vg)?rg/pOSi'tti;/e for codztg Metronidazole 027 0.25-4 2 2 4 100 0 0
. . . . . . . . . : t . .8% .
had 24-fold higher MICqos than non-027 ribotype isolates for MXF (>32 versus 8 pg/mL) DNA extraction was performed using a commercial kit (InstaGene Matrix; Bio-Rad, 072 36 (2.7%) e L e _ Non-027 Ribotypes 0.12-4 0.5 0.5 1 100 0 0
and MTZ (4 versus 1 pg/mL) and 49.5% of ribotype 027 isolates were multidrug-resistant Richmond, CA). The presence of the genes coding for toxin A (tcdA), toxin B (tcdB), and 078 35 (2.7%) non-ribotype 027 isolates w ere positive for cdtB. Vancomycin Ly <0.25-4 1 1 2 NA NA NA
(MDR; resistantto MXF, CLI, CRO) compared to 4.4% for non-027 ribotypes. binary toxin (cdtB) were determined for each cultured isolate using previously described 015 32 (2.4%) — Non-027 Ribotypes 0.54 L L 2 NA NA NA
. e ) c : c - : ) 057 30 (2.3%) Amoxicillin-clavulanate 027 <0.25-2 2 2 2 100 0 0
Conclusion: Ribotype 027 was the most common TP-CD ribotype infecting patients in PCR methods (10-12). PCR products were separated by electrophoresis on a 1.5% — o T T <0958 1 1 X 99.9 o1 0
Canada. FDX demonstrated potent in vitro activity (MIC range, <0.015-2 ug/mL; MICo, agarose gel and visualized with ethidium bromide staining, and images captured using 002 o1 (1:60/2) Clindamycin 027 1>64 8 8 ~64 3.4 306 66.0
0.5 pug/mL) against all genotypes of TP-CD including ribotype 027 (NAP1/BI). Alpha Imager software (Alpha Innotech Corp., San Leandro, CA). All PCR testing was T 19 (L.5%) Non-027 Ribotypes  <0.12->64 8 8 >64 4.6 32.6 62.8
performed at the National Microbiology Laboratory, Public Health Agency of Canada. 054 18 (1.4%) Moxifloxacin 027 1->32 >32 32 >32 7.2 0.6 92.2
076 18 (1.4%) Non-027 Ribotypes 0.5->32 1 1 8 87.8 1.0 11.2
017 17 (1.3%) Ceftriaxone 027 8->128 64 64 64 1.6 20.2 78.2
B AC K G R OU N D 005 17 (1.3%) Non-027 Ribotypes 8->128 32 32 64 11.9 72.4 15.7
019 16 (1.2%) a49.5% (159/321) of ribotype 027 isolates w ere multidrug-resistant (MDR; resistant to ceftriaxone, clindamycin, and moxifloxacin) compared to 4.4% (43/989) for

» Clostridium difficile is the most frequently identified infectious cause of nosocomial
diarrhea. C. difficile infection (CDI) occurs primarily in patients previously receiving
antimicrobial agents.

) ” . ) ] ; . Geographic . . .. ) ) .
« Antimicrobial susceptibility testing of C. difficile is rarely performed in clinical Sciences Centre, University of Manitoba, National Microbiology Laboratory, and Merck & Region (n) 027 014 020 — el Fidaxomicin demonstrated the highest potency (MICg, 0.5 pg/ml; maximum MIC, 2 ug/ml) of the 8
laboratories because of its complexity, cost, and dubious clinical significance. Co., Inc. West (469) 68 (14.5%) 37 (7.9%) 29 (6.2%) 27 (5.8%) 24 (5.1%) antimicrobial agents tested against toxin-positive clinical isolates of C. difficile. In comparison,
Central (367) 77 (21.0%) 29 (7.9%) 26 (7.1%) 23 (6.3%) 15 (4.1%) vancomycin and metronidazole MICgos and maximum MICs were both 2 and 4 pug/ml, respectively.
East (474) 176 (37.1%) 35 (7.4%) 31 (6.5%) 30 (6.3%) 21 (4.4%)

« Management of patients with CDI includes withdrawal of the predisposing antimicrobial
agent, if possible, and empiric therapy most commonly with either metronidazole or oral
vancomycin. However, the adequacy of both metronidazole and vancomycin as empiric
therapies for CDI is suspect.
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