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ORAL PRESENTATIONS 
THURSDAY May 3, 2012 
Room: Junior Ballroom A 

Session A

A1
THE IMPAcT Of cHANgINg fROM AN ENzYME IMMUNE 
ASSAY (EIA) TO A POLYMERASE cHAIN REAcTION (PcR) 
METHOD fOR DETEcTINg Clostridium diffiCile
V WILLIAMS1, AE SIMOR1,2

1Sunnybrook Health Sciences centre; 2University of Toronto, 
Toronto, ON
Objective: PCR assays for detection of C. difficile infection (CDI) in 
symptomatic patients have been shown to have higher sensitivities than 
EIAs. The objective of this study was to assess the impact of changing from 
an EIA to a PCR-based method for C. difficile toxin B gene detection on 
healthcare-associated CDI (HA-CDI) rates, patient outcomes and CDI-
related isolation days in hospital.
MethOds: An observational study was carried out on patients positive 
for C. difficile toxin by EIA (Oct 2008-Sept 2009) and PCR (Oct 2009-
Sept 2011). All patients with a positive test were reviewed to confirm 
adherence to a case definition for CDI. Patient data collected included 
demographics, complications, 30-day outcomes, and length of stay (LOS). 
The number of isolation days for all cases of suspected and confirmed CDI 
were tracked. HA-CDI rates were reported per 10,000 patient-days. Cases 
detected by the two methods were compared by t-test and χ2 analysis.
Results: The mean incidence of HA- CDI did not differ between the 
EIA and PCR test periods (6.4 vs. 6.6/10,000 patient-days; p=0.79). A 
significant decrease was seen in the mean LOS overall (51 vs 32 days; 
p=0.007), and after confirmation of infection (32 vs 20 days; p=0.011); the 
mean number of isolation days per patient decreased from 7.7 to 6.3 days 
(p<0.001) after the introduction of the PCR assay. No significant differ-
ence in patient outcomes (ICU admission, colectomy or death at 30 days) 
was observed.
cOnclusiOn: The introduction of PCR testing did not affect HA- 
CDI rates, but was associated with reduced isolation days and hospital 
LOS, thereby improving patient care and safety.

A2
cOMPARATIVE EVALUATION Of TEcHLAB c. DIff QUIK 
cHEK cOMPLETE® MEMBRANE IMMUNOASSAY WITH 
TOx A/B II ELISA™ AND TOxIgENIc cULTURE fOR THE 
DETEcTION AND IDENTIfIcATION Of Clostridium 
diffiCile STRAINS
g BROUKHANSKI1,2, f VALDES1, R HEATH1, A PERALTA1

1Public Health Ontario; 2University of Toronto, Toronto, ON
Objective: Timely detection of Clostridium difficile infection (CDI) is 
essential to initiate treatment and isolation and to control outbreaks. To 
identify sensitivity and specificity of C. DIFF QUIK CHEK COMPLETE 
(CDCC, membrane EIA), which takes 30 min to perform and does not 
need any instrumentation, we compared it to another EIA-based test, 
Techlab Tox A/B II™ (TTAB) and toxigenic culture (TC).
MethOds: 200 specimens (80 positive and 120 negative by TTAB) 
were tested with CDCC and TC. For TC (gold standard), colonies grown 
on CDMN plates were checked for fluorescence and DNA extracted from 
isolates (4 colonies each) was tested for toxins genes, typed by MLVA to 
identify strains diversity and ribotyped.
Results: Among 120 specimens negative by TTAB 11% (n=13) were 
positive by CDCC (GDH band, toxins band was negative) and 50% (6/12) 
of them were toxigenic, 1 with 027 ribotype. 3 specimens positive by 
TTAB were negative by CDCC and TC. 12/13 (92%) specimens positive 
by CDCC were also positive by TC. 24% of CT-positive specimens (21/87) 
were of ribotype 027.

cOnclusiOn: The Techlab CDCC test is more sensitive than TTAB 
for detection of CDI. It identified CD in 13/120 additional specimens, half 
of them toxigenic. There was an excellent concordance of CDCC with 
toxigenic culture. Specimens negative for toxins with CDCC can be 
retested after culture enrichment or with another method (TTAB or 
PCR). Because of its user-friendly format and short time required to get 
results it can be used in any settings to identify cases of CDI to manage 
patients and rapidly identify outbreaks.

A3
cOMPARISON Of TWO EIA TESTINg METHODOLOgIES 
AND LOOP-MEDIATED ISOTHERMAL DNA AMPLIfIcATION 
fOR THE DETEcTION Of Clostridium diffiCile
S MILBURN1, B cONKEY1, g PETERS1, S ScHOfIELD1,  
B STANDON1, JI STUART1,2, M JOHN1,2, R LANNIgAN1,2,  
z HUSSAIN1,2, JA DELPORT1,2

1London Health Sciences centre; 2Schulich School of Medicine, The 
University of Western Ontario, London, ON
Screening tests for C. difficile currently rely on EIAs that detect glutamate 
dehydrogenase antigen (GDH) which is highly sensitive but requires con-
firmatory testing by EIA ,cytotoxin neutralization assay (CTN) or loop-
mediated isothermal DNA amplification (LAMP).The purpose of the 
study was to validate and compare the illumigene® LAMP assay against: 1) 
C Diff QUIK CHEK® antigen (QC-Ag), 2) C DIFF QUIK CHEK® toxin 
A/B (QC-TOX A/B) and 3) C DIFF QUIK CHEK® COMPLETE 
(QC-COMP). 346 clinical diarrheal stool samples were tested using 1) 
QC-Ag and QC-TOX A/B (if QC-Ag positive) and 2) the illumigene® 
LAMP platform. For comparison of EIAs, a subset of samples (135) was 
also tested by the QC-COMP. Uninterpretable results were resolved by 
CTN.
Of 346 samples, 207 were negative and 48 were positive for both QC-Ag 
and QC-TOX A/B. All GDH positive samples were also positive by LAMP 
and an additional 27 and 48 of 91 EIA-uninterpretable samples were posi-
tive by CTN and LAMP, respectively. Both EIA methods showed complete 
agreement for GDH detection with 17 positives, and confirmed by LAMP. 
6 additional samples were toxin positive by QC-COMP, confirmed by 
CTN and LAMP. There is no difference in antigen detection between the 
one and two-step EIA methods. The QC-COMP is as sensitive for GDH 
detection as LAMP but is less sensitive for detection of toxin. Because 
LAMP detects the presence of the toxin gene, rather than its expression, 
carriers of toxigenic C. difficile with diarrhea from other causes will be 
detected by LAMP, requiring clinical review of these cases. The QC-COMP 
is a quick and cost-effective assay for the majority of samples and LAMP 
provides rapid results on uninterpretable results.

A4
MOLEcULAR DIAgNOSTIc ASSAYS fOR THE DETEcTION 
Of TOxIgENIc Clostridium diffiCile INfEcTION
A MAJURY1, J KROLIK1, c KUcA2, J DIEN BARD1

1Queen’s University; 2St Lawrence college, Kingston, ON
backgROund: Toxin-producing Clostridium difficile (CDT) is the 
causative agent for a spectrum of clinical manifestations that range from 
mild diarrhea to life-threatening complications such as pseudomembranous 
colitis. Thus, rapid and accurate detection is imperative for disease man-
agement. We sought to compare the performance of the BD GeneOhm 
CDiff and the Meridian Illumigene C. difficile assays against the Remel 
ProSpect enzyme immunoassay (EIA) for detection of CDT from stool 
samples.
MethOds: 95 liquid or semi-formed stool specimens were evaluated. 
EIA was performed within 24 h of receipt. The stools were subjected to one 
freeze-thaw cycle and the GeneOhm and Illumigene assays were performed 
simultaneously. The gold standard toxigenic culture assay was also per-
formed on all specimens.
Results: Toxigenic culture yielded 26 (27.4%) positives and 69 (72.6%) 
negatives. Both the GeneOhm and Illumigene assays detected 25 positives; 
the one discrepant sample grew low number on CCFA. In contrast, EIA 
detected 20 true positives and 2 false positives. Both molecular methods 
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displayed a sensitivity, specificity, positive predictive value (PPV) and 
negative predictive value (NPV) of 96%, 100%, 100%, and 99%, respec-
tively. In contrast, EIA demonstrated 77% sensitivity, 97% specificity, 91% 
PPV and 92% NPV. Of the 95 patient stools tested, the GeneOhm and 
Illumigene assays were able to detect 5 additional CDT isolates (5.3%).
cOnclusiOn: The GeneOhm and Illumigene assays were significantly 
more sensitive than EIA and would be an appropriate option for laboratory 
diagnosis of C. difficile infections.

A5
DETERMINATION Of THE OPTIMAL STORAgE DURATION 
AND cONDITIONS fOR fAEcAL TRANSPLANTATION (fTx) 
SAMPLES
N PRAYITNO1,2, P AKHAVAN1, M KHAN2, BM WILLEY1,3, 
S HOTA2,3, V SALES2,3, SM POUTANEN1,2,3

1Mount Sinai Hospital Joseph and Wolf Lebovic Health complex; 
2University of Toronto;3University Health Network, Toronto, ON
Objective: Disruption of normal bowel flora is a precondition to 
Clostridium difficile infection (CDI). FTX has been used for recurrent CDI 
as a means to restore normal flora. Optimal conditions for stool (STL) and 
STL filtrate (SF) storage prior to TX are not known. We examined the 
impact of different storage conditions on semi-quantitative (SQ) growth of 
fecal flora from freshly donated SF.
MethOds: Fresh STL from 5 donors were processed. 2 aliquots of each 
were kept at room temp (RT) and 2 at 2-5oC. At 0, 4, 24, 48, and 72 h, 5 g 
of each was processed into SF using 100 mL of sterile saline. 50 µL of SF 
was plated at 0, 1, 2, and 3 h using selective and non-selective aerobic and 
anaerobic agars, incubated for 24 and 72 h respectively. SQ growth was 
determined by three readers. The time at which there was a loss of fecal 
flora (LFF) (defined as ↓ growth by ≥1 SQ quadrant on >1 plate or ≥2 
quadrants in any plate vs. baseline) was determined. Results were collated 
and the optimal condition and storage times were determined.
Results: For SF prepared from STL stored at RT: 7%, 26%, and 53% 
had a LFF after 24, 48, and 72 h of STL storage respectively. When SF from 
STL stored at RT was stored at RT, LFF was noted as early as 1h. For SF 
prepared from STL stored at 2-5oC: 0%, 8%, and 33% had a LFF after 24, 
48, and 72 h of STL storage respectively. When SF from STL stored at 
2-5oC was stored at RT, LFF was not noted except for STL stored for 72 h. 
The cumulative % of SF with LFF was higher at all time points when STL 
was stored at RT vs. 2-5oC (p=0.02 χ2 testTrend ).
cOnclusiOns: FTX programs should advise donors to store STL at 
2-5oC and deliver it for processing within 24 h of donation. Once prepared 
as SF, there is at least a 3 h window to administer it to the patient before 
LFF may occur.

Room: Junior Ballroom B 
Session B

B1
OPTIMAL NUMBER Of SPEcIMENS TO TEST DURINg 
INSTITUTIONAL RESPIRATORY INfEcTION OUTBREAKS
J gUBBAY1,2, A MARcHAND-AUSTIN1, A PEcI1, J gHEEWALA1,  
N LOMBARDI1, A WINTER1

1Public Health Ontario; 2University of Toronto, Toronto, ON
Objectives: Laboratory testing is crucial in the identification of insti-
tutional respiratory outbreaks. Determining the number of specimens to be 
tested during an outbreak is challenging as outbreak needs and testing costs 
must be balanced. The objective of this study was to determine the optimal 
number of specimens to be tested during an outbreak.
MethOds: We reviewed respiratory specimens from outbreaks submit-
ted for testing from September 1, 2009 to August 31, 2011. Specimens 
were tested by Multiplex Respiratory Virus PCR (MRVP). Outbreaks were 
compared based on the chronological specimen that yielded the first 
detected organism.
Results: A total of 5,760 specimens from 1,707 respiratory outbreaks 
were tested for viruses. Of all outbreaks, 1,454 (85.2%) had at least one 

virus detected. Of those, 1,142 (78.6 %) had a virus detected on the 1st 
specimen, 229 (15.7 %) on the 2nd specimen, 48 (3.3 %) on the 3rd speci-
men, and 23 (1.6 %) on the 4th specimen. Only 12 (0.8%) of the remain-
ing outbreaks had the 1st virus detected on the 5th or subsequent specimen. 
Eighty (5.5%) of positive outbreaks had a new 2nd, 3rd or 4th virus identi-
fied on the 5th or subsequent specimen and in 8 (10%) of these the new 
virus was influenza.
cOnclusiOns: This study suggests that initial testing of 4 specimens 
is sufficient to detect viral causes of respiratory outbreaks. Further viral 
testing should be reserved for a minority of outbreaks where a pathogen is 
not found and the outbreak is continuing to evolve.

B2
cOMPARISON Of RAPID TESTS AND REAL-TIME RT-PcR 
fOR INfLUENzA DIAgNOSTIcS
K BRANDT, N ANTONISHYN, R ScHULz, J ScHAUENBERg,  
PN LEVETT, gB HORSMAN
Saskatchewan Disease control Laboratory, Regina, SK
Objective: Influenza is a highly contagious acute viral respiratory dis-
ease. The Saskatchewan Disease Control Laboratory uses real-time 
RT-PCR as well as rapid antigen tests to aid in the diagnosis of influenza. 
The objective of our study was to compare influenza A RT-PCR cycle 
threshold (Ct) values with the results obtained from commercially avail-
able rapid tests.
MethOds: 25 nasopharyngeal swabs that were positive for influenza A 
by RT-PCR were subsequently tested by three different enzyme and 
microparticle-based immunoassays: Meridian Tru Flu Influenza A & B 
(Somagen Diagnostics, Edmonton, AB); Binax NOW Influenza A & B 
(Alere, Inc., Ottawa, ON) and the Quidel QuickVue Influenza A & B 
(Quidel, San Diego, CA).
Results: Compared to real-time PCR for influenza A, the sensitivity of 
the Meridian Tru Flu Influenza A & B Test and the Binax NOW Influenza 
A & B Test was 48%, and the sensitivity of Quidel QuickVue Influenza A 
& B Test was 56%. There was a strong correlation between PCR Ct values 
and antigen test results. No rapid tests were positive on specimens with 
PCR Ct values higher than 23.68.
cOnclusiOn: Rapid influenza detection tests facilitate the timely 
initiation of antiviral therapy and reduction in both antibiotic use and the 
cost of hospital care. However, rapid tests are dependent upon high virus 
titres and specimens collected at the wrong time, or improperly collected 
or transported, may have a lower viral load, which in turn could lead to 
false negative results. Negative results obtained using these rapid influ-
enza detection tests do not rule out influenza virus infection and should 
not be used as the sole basis for treatment or other clinical management 
decisions.

B3
cOST ANALYSIS Of cOMMERcIAL MULTIPLEx NAT 
TESTINg Of RESPIRATORY SAMPLES VERSUS AN 
IN-HOUSE RT-PcR ScREENINg fOR INfLUENzA AND RSV 
fOLLOWED BY cOMMERcIAL MULTIPLEx NAT TESTINg 
Of SELEcTED SAMPLES
A McNABB1, K ADIE1, N LOWTHER1, M MccABE1, M KRAJDEN1,2

1Bc centre for Disease control; 2University of British columbia, 
Vancouver, Bc
Objective: To determine the relative cost of using a commercial multi-
plex NAT assay only versus pre-screening samples first with an in-house 
developed multiplex real-time RT-PCR that detects Influenza A/B and 
RSV followed by secondary testing by a commercial multiplex NAT assay 
for a subset of samples.
MethOds: We analyzed, in parallel, 1,426 respiratory samples using 
a 4plex in-house real-time RT-PCR assay that detects Influenza A/B, 
and RSV and compared it to testing with a multiplex NAT assay detect-
ing 15 respiratory viruses to determine the cost per reportable result.
OutcOMes: We received an average 28.5 respiratory samples per day. 
By our testing criteria 70.1% of the samples would require secondary test-
ing if Influenza or RSV were not detected. On average 14% of the samples 
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had Influenza/RSV detected with 17 samples per day requiring secondary 
multiplex testing. Cost analysis was based on a cost of x$ per reportable for 
our in-house assay vs. 19x$ per reportable for the commercial assay. We 
determined that the average cost per reportable test for all samples was 
approx. $37.54 (range $13.05 to $101.40).
cOnclusiOns: We estimated a potential cost reduction of approx. 
$26,000 for testing the 1,426 samples using a two stage testing algorithm. 
However, savings realized by a two stage approach will vary based on the 
sample number, the Influenza/RSV positivity rate and the number of sam-
ples requiring secondary testing. The impact on laboratory staff in terms of 
extra labour, potential errors due to secondary testing and turnaround time 
delays to clients although not easy to calculate, is being investigated and 
may overshadow the savings created by a two stage testing algorithm.

B4
RISK fAcTORS fOR HUMAN METAPNEUMOVIRUS 
DISEASE SEVERITY IN cHILDREN AgED <3 YEARS
J PAPENBURg1,2, M-È HAMELIN1, N OUHOUMMANE3,  
J cARBONNEAU1, f RAYMOND1, J cORBEIL1, g DE SERRES1,3,  
g BOIVIN1

1Université Laval; 2Montréal children’s Hospital, Montréal; 
3Institut national de santé publique du Québec, Québec, Qc 
Objectives: Human metapneumovirus (hMPV) is a major cause of 
respiratory tract infections (RTI) in children. However, risk factors for 
severe disease requiring hospitalization remain unknown. Thus, we aimed 
to identify environmental, host and viral determinants for severe hMPV 
infection in children <3 years.
MethOds: We studied a prospective cohort of >1000 children aged 
<3 years hospitalized or presenting to a pediatric clinic for acute lower 
RTI during 2006-10. We collected clinical data at enrolment and 1-month 
follow-up, and tested nasopharyngeal secretions for respiratory viruses by 
multiplex PCR/DNA hybridization assay. Disease severity was defined as 
hospitalization, and also assessed with a severity score (1 point/variable) 
including: FiO2 ≥30%, hospitalization >5 days, and PICU admission.
Results: hMPV was identified in 58/305 (19.0%) outpatients and 
69/734 (9.4%) hospitalized children, second only to respiratory syncytial 
virus (RSV) in both settings (48.2% and 63.6%, respectively). In multi-In multi-
variate regression analysis of hMPV cases, age <6 months (OR 2.66, 95% 
CI 1.04-6.81), and household crowding (OR 2.86 [95% CI 1.17-6.98]) 
were associated with hospitalization. Among hospitalized patients, female 
sex (OR 4.32 [95% CI 1.3-14.9]), prematurity (OR 13.97 [95% CI 1.50-
130.0]) and hMPV genotype B (OR 4.34 [95% CI 1.26-14.9]) were associ-
ated with severe hMPV disease (severity score ≥1).
cOnclusiOns: �oung age, prematurity, female sex, household crowd-�oung age, prematurity, female sex, household crowd-
ing, and viral genotype were identified as independent risk factors for 
severe hMPV outcomes. These findings will inform hMPV treatment and 
prevention strategies currently under development.

B5
SURVEILLANcE Of MEASLES, MUMPS AND RUBELLA IN 
cANADA IN 2011
L MENDOzA1, J HIEBERT1, R WEBER1, T KRUK1, A SEVERINI1,2

1National Microbiology Laboratory, Public Health Agency of 
canada; 2Department of Medical Microbiology, faculty of 
Medicine, University of Manitoba, Winnipeg, MB
Objective: Molecular epidemiology surveillance for measles, mumps 
and rubella aids in linking cases, documenting importation, mapping 
global activity, and documenting elimination of measles and rubella in 
Canada.
MethOds: Clinical specimens submitted by provincial laboratories were 
screened for target genes by real time RT-PCR. Positive specimens were 
amplified by conventional RT-PCR.WHO standardized windows were 
sequenced and compared to WHO reference strains to determine 
genotype.
Results: Measles: Five genotypes were identified from 157 cases: A 
(vaccine), B3, D4, D8 and D9. D8 was found as 4 unique strains in AB, BC 
and ON. D9 was associated with 2 unique clusters in SK and 2 isolated 

cases in ON. Most D4 strains had the identical sequence in QC and 
BC. Two additional D4 strains were identified in QC and 1 in AB. Another 
D4 strain was associated with a cluster of cases in ON. Mumps: Five geno-
types were identified from 171 cases: D, F, G, H and New1. Genotypes D, 
F, H and New1 were associated with sporadic cases. The majority of the G 
strains (detected in BC, ON and QC) were identical and is the same strain 
that has been circulating since 2007. The remaining G strains are variants 
of this predominant strain. Rubella: Three genotypes were identified from 
3 cases: 1A (vaccine) in ON, 1J in BC, and 2B in MB.
cOnclusiOn: Mumps surveillance over the years indicates that we 
may have an endemic strain. A variety of measles and rubella genotypes 
were found in Canada in 2011, reflecting separate importation events and 
supporting elimination. The identical measles genotype D4 was identified 
globally (Europe and the Americas), posing a challenge to distinguish local 
transmission from repeat importation events.

Room: Port McNeil 
Session c

c1
A cANADIAN MULTI-SITE cOMPARISON Of BRUKER 
BIOTYPER, BIOMERIEUx VITEK MS AND STANDARD 
METHODS fOR IDENTIfIcATION Of BAcTERIA AND 
YEASTS
P TILLEY1, S cHAMPAgNE3, M ROMNEY3, D ROScOE2,  
D PURYcH4, M IMPERIAL5, L HOANg5

1Bc children’s & Women’s Hospitals; 2Vancouver general 
Hospital; 3St Paul’s Hospital, Vancouver; 4Royal columbian 
Hospital, New Westminster; 5Bc centre for Disease control, 
Vancouver, Bc
Objective: To compare the accuracy and speed of bacterial and fungal 
identification by the two newly available MALDI-TOF mass spectrometry 
platforms with that of standard methods.
MethOds: The mass spectrometers were installed sequentially at each 
laboratory, with the exception of C&W, which performed Vitek MS evalu-
ations at SPH. Each site assembled a retrospective panel of organisms 
considered representative of their clinical service and organisms were 
enrolled prospectively for a total of >3000 isolates. All isolates were tested 
by both systems. Spectra were analysed using the Bruker Biotyper 3.0 data-
base and the Vitek MS 2.0 database, available at the time of the study 
(Spring 2011). The Saramis research database was not evaluated. For a 
subset of 75 prospective organisms, detailed information on turnaround 
time and standard test utilization was collected. Organisms yielding discor-
dant results were forwarded to BCCDC for biochemical or sequence-based 
identification.
Results: Of the first 1487 organisms analysed, >87% of isolates were 
correctly identified to species by MALDI-TOF. Incorrect identifications 
were uncommon (3-4%), and most were due to Shigella spp. or Streptococcus 
mitis group (Bruker). Streptococcus pneumoniae isolates were all correctly 
identified. Partial identifications to genus were more common for Bruker 
(5%), and “No Identifications” were more common for Vitek MS (4%). 
Extraction was required for about 5% (Vitek) and 15% (Bruker). Aerobic 
Gram-positive bacilli were the most troublesome with only 64-72% identi-
fied to species. Processes and turnaround time varied by site, but on aver-
age, final identification was available in under 2 hours for MALDI-TOF 
and 36 hours for standard methods.
cOnclusiOns: Both mass spectrometry systems are accurate for 
Canadian isolates and were at least equivalent to standard methods plus 
reference sequencing. Some additional testing is required for a small num-
ber of well-described limitations. Turnaround times were dramatically 
shorter, and improvements in patient outcomes are anticipated. Widespread 
implementation of MALDI-TOF mass spectrometry is strongly recom-
mended for Canadian laboratories.
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c2
cOMPARISON Of BRUKER BIOTYPERTM (BRBT) AND 
BIOMéRIEUx VITEK MS (VTMS) fOR RAPID 
IDENTIfIcATION (ID) Of Candida SPEcIES USINg 
MATRIx-ASSISTED LASER DESORPTION IONIzATION-TIME 
Of fLIgHT (MALDI-TOf)
BM WILLEY1,2, P LO1,2, J fULLER3,4, SM POUTANEN1,2,5

1Mount Sinai Hospital; 2University Health Network, Toronto, ON; 
3Provincial Laboratory, Alberta Health Services; 4University of 
Alberta, Edmonton, AB, 5University of Toronto, Toronto, ON
Objectives: Reporting sterile site yeast ID at the time of isolation will 
improve patient safety and reduce costs by avoiding use of inappropriate 
anti-fungal therapy. This study assessed MALDI-TOF ID accuracy using 
retrospective, previously characterized, clinically significant strains from 
ProvLab Alberta.
MethOds: IDs of 169 Candida were confirmed by Vitek II �S01 and 
API20C on receipt in Toronto. To evaluate the BRBT and VTMS, yeasts 
were grown on 5% sheep blood (BA) and Sabouraud (SAB) agars for 
blinded, parallel testing (SAB after 16hx37oC; BA: after 22h and 
36hx37oC). As instructed, colonies were applied to reusable BRBT target 
via wooden toothpick, and to VTMS slide via plastic 1µl loop. Formic acid 
extractions were completed directly on the target/slide for both systems. If 
a “No reliable ID” was obtained, the test was repeated.
Results: ID by BRBT and VTMS was 100% from SAB and BA 
(67 C. albicans, 1 C dublinensis, 49 C. glabrata, 11 C. kefyr, 16 C. krusei, 2 C. 
lusitaniae, 11 C parapsilosis, and 12 C tropicalis). 16h growth was generally 
good on SAB: only 2 (1.2%) and 5 (2.9%) required re-testing on BRBT 
and VTMS, respectively. On BA at 22h/36h, C. glabrata growth was often 
poor: 34 (20.1%)/27(16%) yeasts were re-tested by BRBT vs. 4 (2.3%)/3 
(1.8%) by VTMS. This difference appeared due to the application method 
(toothpick vs. loop) rather than to an ID deficiency, since reliable ID was 
achieved if loops were used on yeasts with poor growth for BRBT.
cOnclusiOns: Both the BRBT and VTMS were equally able to accu-
rately ID all Candida using MALDI-TOF. For BRBT, ID was more easily 
achieved from SAB than BA given the propensity for C. glabrata to grow 
poorly on BA. However, use of a plastic loop improved the ability of BRBT 
to ID C. glabrata from poor growth.

c3
RAPID IDENTIfIcATION Of BAcTERIA AND YEAST BY 
MALDI-TOf MS (VITEK MS, BIOMERIEUx) IN A ROUTINE 
LABORATORY SETTINg
L TURNBULL, K BABLITz, A fEHR, g TYRRELL, J fULLER, R RENNIE
Medical Microbiology, University of Alberta Hospital, Edmonton, 
AB
Objective: Currently in our laboratory, identification of bacteria and 
yeast is performed by semi-automated identification systems or by tradi-
tional methods which are slow, laborious and costly. MALDI-TOF mass 
spectrometry offers a quick and inexpensive method for identification. We 
evaluated the Vitek MS method of identification with a variety of routine 
clinical isolates.
MethOds: 662 clinical isolates from the routine laboratory were identi-
fied using both conventional methods and the Vitek MS according to the 
manufacturer’s directions or laboratory protocols. These isolates included 
gram positive and negative aerobic bacteria, anaerobes and yeast. 
Congruent identification results of genus and species were considered to be 
a correct identification. Discrepant results were repeated and then analyzed 
by 16S sequencing.
Results: Eighty five percent of isolates were correctly identified and an 
additional 5% were one of the correct choices given. Two percent of iso-
lates produced no identification result and 8% were misidentified. The 
highest percentage of misidentification or no identification occurred with 
glucose non-fermenting gram negative bacilli and anaerobes. Results were 
available from the Vitek MS in approximately 10 minutes while conven-
tional method identifications took from 18 hours to several days.
cOnclusiOns: Vitek MS provides an accurate, cost effective and 
rapid identification method for common, routine clinical bacteria and 

yeast isolates from a clinical laboratory. Enhancement of the database to 
include other groups of organisms will further improve its performance in a 
clinical laboratory.

c4
IMPAcT Of THE BRUKER MALDI BIOTYPER ON THE 
ANAEROBIc BENcH PROTOcOL IN DIAgNOSTIc 
MIcROBIOLOgY
M ALfA1,2, P LAgAcE-WIENS1,2, P PANg1, A WEBB1, J gUENTHER1, 
c MILLER1, HJ ADAM1,2, JA KARLOWSKY1,2

1Diagnostic Services of Manitoba; 2University of Manitoba, 
Winnipeg, MB
Objectives: Workup of anaerobic isolates from appropriate diagnostic 
samples is very time consuming in the Clinical Microbiology diagnostic 
lab. The first step is the aerotolerance test used to determine if the isolate 
growing on anaerobic media is an anaerobe. The objective of this evalua-
tion was to compare the efficacy and turn-around-time of the MALDI 
BioT�per (MBT) identification of anaerobes to traditional aerotolerance 
and biochemical identification methods.
MethOds: Consecutive clinical isolates from appropriate specimens 
that were requested to have anaerobic culture were assessed. All isolates 
growing on the direct anaerobic media were evaluated by aerotolerance 
testing using traditional methods as well as by MBT. Extraction was used 
for the MBT method if the first attempt at identification did not provide 
an acceptable identification. The turn-around time (TAT) was tracked for 
both approaches. The anaerobic isolates detected were further assessed to 
compare the reliability of identification from the MBT compared to tradi-
tional biochemical and high potency disk identification algorithms cur-
rently being used.
Results: A total of 180 bacterial isolates were evaluated. Of these 
100 were confirmed to be strict anaerobes that required identification 
(80 were facultative anaerobes). Using the MBT approach 83.8% of aero-
tolerance testing could be eliminated and 87% of the anaerobes were 
directly identified without needing additional biochemical testing. The 
remaining 13% of isolates required other methods of identification. The 
average TAT for the MALDI was 38.9 hours compared to 66 hours for the 
conventional approach. Data base limitations account for some of the 13% 
of anaerobes that could not be identified by MBT.
cOnclusiOns: MALDI-TOF MS is a rapid and highly accurate 
method for direct identification of anaerobic pathogens from clinical iso-
lates. The MALDI-TOF technology dramatically reduced the amount of 
time to definitive identification and essentially replaced aerotolerance 
testing for the majority of suspect anaerobic isolates. This improvement in 
rapid reporting of anaerobes should facilitate improved patient care.

c5
INTEgRATION Of THE BRUKER MALDI BIOTYPER AS A 
RAPID METHOD fOR IDENTIfIcATION Of 
UROPATHOgENS DETEcTED ON THE ROUTINE URINE 
BENcH
M ALfA1,2, P LAgAcE-WIENS1,2, HJ ADAM1,2, JA KARLOWSKY1,2,  
c MILLER1, A WEBB1, P PANg1, K MANIcKAM1,2, A WALKTY1,2

1Diagnostic Services of Manitoba; 2University of Manitoba, 
Winnipeg, MB
Objectives: The use of chromogenic media for urine cultures has 
helped streamline the workflow on the urine bench in diagnostic 
Microbiology labs. The objective of this evaluation was to compare the 
efficacy and turn-around-time of the MALDI BioTyper (MBT) identifica-
tion of significant uropathogens to traditional reporting based on colony 
color and rapid biochemical identification methods.
MethOds: Consecutive clinical isolates from all types of urine speci-
mens that were considered to require identification (>107 cfu/L) by the 
existing algorithm were included in this study. All isolates were identified 
using traditional methods (ie, color and colony characteristics on 
Orientation chromogenic media, spot tests & Vitek ID where needed) as 
well as by MBT. The turn-around time (TAT) was tracked for both 
approaches.
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Results: A total of 418 bacterial isolates were considered significant 
uropathogens and were evaluated. Of these 400 isolates (95.7%) were a 
“green” level of identification by MBT, and 18 (4.3%) were a “yellow” level 
identification. There were no “red” (ie, unacceptable level) identifications. 
Overall the MBT method demonstrated 100% accuracy for the 418 uro-
pathogens evaluated. The combination of direct identification from 
Orientation media along with the MBT provided significant improvement 
to the TAT for identification of uropathogens. There was a 9 hour reduc-
tion in overall TAT for E. coli and Enterococcus isolates (most of these 
isolates can be reported directly on colony colour and morphology from the 
Orientation chromogenic media). For isolates that required a Vitek identi-
fication card there was a 20.8 hour reduction in the TAT using MBT.
cOnclusiOns: MALDI-TOF MS is a rapid and highly accurate 
method for direct identification of uropathogens from urine samples. The 
MALDI-TOF technology dramatically reduced the amount of time to 
definitive identification and when combined with Orientation chromoge-
nic media there were significant reductions in TAT. This improvement in 
rapid reporting of uropathogens should facilitate improved patient care.

ROOM: Port Alberni 
Session D

D1
MAcROLIDE-BASED REgIMENS AND MORTALITY IN 
HOSPITALIzED PATIENTS WITH cOMMUNITY-AcQUIRED 
PNEUMONIA: A SYSTEMATIc REVIEW AND  
META-ANALYSIS
WI SLIgL1, L ASADI1, DT EURIcH1, IN cOLMERS1, L TJOSVOLD1, 
TJ MARRIE2, SR MAJUMDAR1

1University of Alberta, Edmonton, AB; 2Dalhousie University, 
Halifax, NS
Objectives: Macrolides may have a favourable effect on pneumonia 
outcomes, despite increasing antimicrobial resistance, due to their immu-
nomodulatory properties. We systematically reviewed all studies of mac-
rolide use and mortality among patients hospitalized with 
community-acquired pneumonia (CAP).
MethOds: All RCTs and observational studies comparing macrolides to 
non-macrolide regimens in adults hospitalized with CAP were identified 
through electronic databases and grey literature searches. Primary analysis 
examined any macrolide use and mortality; secondary analysis compared 
only IDSA/ATS guideline-concordant regimens. Risk of bias was assessed 
and random effects models used to generate pooled risk ratios (RR) and 
evaluate heterogeneity (I2).
Results: We included 23 studies (5 RCTs, 18 observational) and 
137,574 patients. Overall, macrolide use was associated with a statistically 
significant mortality reduction compared with non-macrolide groups 
(3.7% vs. 6.5%; RR 0.78; 95%CI 0.64–0.95; p=0.01; I2=85%). There was 
no survival advantage and heterogeneity was reduced when analyses were 
restricted to RCTs (4.6% vs. 4.1%; RR 1.13; 95%CI 0.65-1.98); p=0.66; 
I2=0%) or to patients treated only with guideline-concordant antibiotics 
(macrolide/beta-lactam combinations 5.3% vs. respiratory fluoroquinolo-
nes 5.8%; RR 1.17; 95%CI 0.91–1.50; p=0.22; I2=43%).
cOnclusiOns: In hospitalized CAP patients, macrolide-based regi-
mens were associated with a significant 22% reduction in mortality com-
pared to non-macrolides; however, this benefit did not extend to patients 
in RCTs or those that received guideline-concordant antibiotics. Our find-
ings suggest guideline- concordance is more important than antibiotic 
choice when treating CAP.

D2
ANTIMIcROBIAL cONSUMPTION IN A PAEDIATRIc 
HOSPITAL; AN ALTERNATIVE TO DAYS Of THERAPY 
(DOTS)
B DALTON1, J VAYALUMKAL1,2

1Alberta Health Services;2University of calgary, calgary, AB
backgROund: Monitoring antimicrobial consumption is recognized 
for its importance in antimicrobial stewardship programs. Defined daily 
doses (DDD) are the standard unit of measure but are a poor metric for 
assessment of populations such as paediatrics because of considerable varia-
tion from standard adult dosing. Days of therapy (DOTs) is a metric that 
avoids this problem since it is not related to dose. DOTs are difficult to 
calculate with most hospital pharmacy software systems in Canada.
PuRPOse: To determine if antimicrobial expenditures are an acceptable sur-
rogate measure of DOTs of antibacterial consumption in a paediatric hospital.
MethOd: Hospital level, inpatient monthly antibacterial expenditures 
and DOTs were determined for each antibacterial class retrospectively 
from 2008-2011 in a large paediatric acute care centre. DOTs were deter-
mined by counting the start date, stop date and each day in between as 
equal to one DOT for all systemic antibacterial orders. Expenditures were 
obtained from hospital pharmacy reports and regressed against DOTs by 
linear regression.
Results: Forty-eight months of data of 8 antibacterial classes were 
assessed. The median monthly antibacterial use was 106.05 DOTs/100 
patient days (IQR 102.5-110.7). Median antibacterial expenditures were 
$31,416 (IQR $28,298-$34,252). Pearson R-square for correlation of DOTs 
versus expenditures was 0.74 (p<0.01), suggesting good correlation in this 
data set.
cOnclusiOn: Antimicrobial expenditures may be an acceptable sur-
rogate for DOTs, which may help reduce the labour burden of monitoring 
antimicrobial utilization. Replication of results in other centres would fur-
ther validate the method.

D3
ANTIMIcROBIAL RESISTANcE: cAN cOLLABORATIVE 
WORK AND PARTNERSHIPS HELP SOLVE WIcKED 
PROBLEMS?
K BUNzELUK
National collaborating centre for Infectious Diseases, Winnipeg, MB
Objective: In February 2010, the National Collaborating Centre for 
Infectious Diseases (NCCID) hosted a consultation to identify priorities 
for addressing AMR.
MethOds: The consultation included 50 experts in human, animal, and 
environmental antimicrobial resistance (AMR). Participants created an 
action plan outlining key activities and next steps in four areas: leadership 
and governance, education and awareness, surveillance, and research. The 
action plan further elaborated the activities that could be supported by 
NCCID that would have the greatest impact on AMR.
Results: NCCID has focused on the first 3 key areas identified at the 
consultation:
leadeRshiP and gOveRnance: A working group was estab-
lished with PHAC to coordinate AMR activities and improve communica-
tion. Two additional working groups were created to provide expert advice 
and direction and to coordinate and deliver professional education 
campaigns.
educatiOn and awaReness: Consisting of 11 Canadian and 3 
international health organizations, the Communications and Education 
Task Group hosted three events for professionals. Planning is underway for 
another Antibiotic Awareness Week this November.
suRveillance: Work is underway on a comprehensive report that 
summarizes current FPT AMR surveillance and antimicrobial use monitor-
ing programs. The final report, due in 2013, will also provide recommenda-
tions for addressing barriers and for creating optimal AMR surveillance 
programs in Canada.
cOnclusiOn: NCCID is supporting AMR activities in 3 key areas 
and will continue to do so over the upcoming years. All activities will be 
evaluated as appropriate.
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D4
cATEgORY I ANTIMIcROBIAL RESISTANcE IN BAcTERIA 
REcOVERED fROM RETAIL MEATS IN cANADA
R IRWIN1, B AVERY1, A AgUNOS1, D LEgER1, J PARMLEY1, 
A DEcKERT1, N JANEKO1, c cARSON1, D DAIgNAULT2, L DUTIL2, 
R REID-SMITH1

1Laboratory for foodborne zoonoses, Public Health Agency of 
canada, guelph, ON; 2Laboratory for foodborne zoonoses,  
Public Health Agency of canada, St-Hyacinthe, Qc
intROductiOn: The Canadian Integrated Program for Antimicrobial 
Resistance Surveillance (CIPARS) tracks temporal and regional trends in 
antimicrobial use, and antimicrobial resistance in selected species of 
enteric bacteria obtained at different points along the food chain and from 
humans. Routinely sampled commodities are raw meat and poultry com-
monly consumed by Canadians including: chicken, pork and beef; turkey 
was added in early 2011. Campylobacter, Salmonella, and generic E. coli 
from chicken and turkey are tested routinely; only generic E. coli is rou-
tinely tested in pork and beef. Campylobacter and Salmonella are the most 
common causes of bacterial foodborne gastroenteritis in Canadians. 
Notable Category I antimicrobials (of very high importance in human 
medicine) routinely tested include third generation cephalosporins and 
fluoroquinolones.
Results: Sampling involves regular sample collection from randomly 
selected census divisions, weighted by population, in each participating 
province/region (the maritime provinces, Québec, Ontario, Saskatchewan 
and British Columbia). Temporal (2003-2010) resistance data for Category 
I antimicrobials, stratified by region, will be presented for the commodity-
bacteria pairs. Notable findings include an increase in the prevalence of 
ciprofloxacin-resistant Campylobacter isolated from chicken in western 
Canada since 2007 and re-emerging ceftiofur resistance in Salmonella from 
chicken in Ontario and Québec.
cOnclusiOns: The regional increases in ciprofloxacin-resistant 
Campylobacter and ceftiofur-resistant Salmonella from retail chicken suggest 
that Category I antimicrobials are being used in poultry. Unfortunately, 
antimicrobial use data from the poultry sector are not currently available.

ORAL PRESENTATIONS 
friday May 4, 2012

ROOM: Junior Ballroom A 
Session E

E1
SHORT-TERM STABILITY Of NUcLEIc AcIDS IN A 
DIAgNOSTIc MIcROBIOLOgY LABORATORY
M HASAN1, R TAN1,2, g AL-RAWAHI1, E THOMAS1, P TILLEY1,2

1children’s and Women’s Health centre of Bc; 2University of 
British columbia, Vancouver, Bc
Objective: Preservation of the quality and quantity of amplification 
targets through proper storage of clinical specimens could be critical for the 
diagnostic accuracy of molecular assays. However, limited data is available 
on the effect of short-term storage conditions on the detection of pathogen 
specific nucleic acids. The objective of this study was to assess the stability 
of DNA or RNA amplification targets in crude clinical specimens and in 
purified nucleic acid extracts stored at various temperatures.
MethOds: Fresh, never previously frozen serum, CSF and EDTA-blood 
samples (1 ml) were spiked with a CMV patient isolate, an Enterovirus 70 
strain (ATCC VR-836) and a Neisseria meningitidis strain (ATCC 13090), 
respectively. 50 µl of each sample was used for nucleic acid extraction fol-
lowed by detection of the respective pathogen by Taqman real time PCR, 
immediately after spiking or after incubation at room temperature (RT), 
4oC and −80oC, respectively, for 1, 2, 4, 7 and 16 days. Similar experiments 
were carried out to analyze DNA/RNA stability in purified samples using 
nucleic acid extracts from EBV positive serum and Influenza A positive 
nasopharyngeal wash (NPW) samples.

Results: Kinetic data based on CT values indicate that the half-life of 
CMV DNA in serum at RT, 4oC and −80oC were <1, 2 and 3 days, respec-
tively. The half life of enterovirus RNA in CSF at RT was 9 days, but was 
stable at 4oC and −80oC over two weeks. N meningitidis DNA in EDTA-
blood remained stable for 2 weeks at all temperatures tested. After two 
weeks of incubation, the average loss of CMV DNA at RT, 4oC and −80oC 
was 79.7%, 50% and 36.9% (p<0.001; n=10), respectively, and at RT only, 
enterovirus RNA quantity decreased to 17.9% (p<0.001; n=5). Consistent 
with kinetic data, there was no significant (p>0.05; n=10) decrease of 
spiked N meningitidis DNA in random blood samples. In contrast to crude 
clinical specimens, EBV specific DNA and Influenza A specific RNA were 
remarkably and reproducibly stable in purified nucleic acid extracts over a 
1 month period.
cOnclusiOns: Our results indicate that the levels of viral DNA/RNA 
or bacterial DNA do not abruptly change during incubation at RT or 4oC 
over a few days. However, the suitability of serum samples for quantitative 
viral load analysis needs to be carefully assessed.

E2
MONITORINg fOR PcR INHIBITION IN fOLLOWINg 
HOMOgENIzATION AND HEAT TREATMENT
J LEBLANc1,2, c HEINSTEIN1, T HATcHETTE1,2

1Queen Elizabeth II Health Sciences centre; 2Dalhousie University, 
Halifax, NS
Objectives: Most laboratories use a nucleic acid extraction to remove 
PCR inhibitors. Homogenization followed by heat treatment was recently 
shown to be a rapid and cost effective method to recover DNA from swabs 
submitted for herpes simplex virus (HSV) real-time PCR. Homogenization 
uses multidirectional motion to disrupt cells through contact with silica 
beads. Despite a subsequent heat treatment, this crude method to recover 
DNA may not inactivate PCR inhibitors. To assure its optimal perfor-
mance after introduction, this study established a quality control system 
and interpretive criteria to a monitor for PCR inhibition using an exoge-
nous internal control (IC).
MethOds: Following 48 consecutive experiments, crossing point (Cp) 
values of the IC in 750 HSV-negative specimens were analyzed to assess: 1) 
the distribution within and between experiments; 2) the deviation from 
the control in each experiment; and 3) the deviation from the average 
obtained for all HSV-negative specimens in each experiment (intra-
experimental average).
Results: Cp values were affected by intra- and inter-experimental 
variation; however, when normalized to the control or to the intra-experi-
mental average, the deviations displayed a normal Gaussian distribution. 
Using a cut off of Cp ± 2 standard deviations, normalization to the control 
identified potential inhibition in a single specimen whereas data normal-
ized to the intra-experimental average, an additional 15 specimens were 
identified with possible PCR inhibition.
cOnclusiOns: This study describes a rigorous method to monitor for 
potential PCR inhibition after sample homogenization and heat treatment 
that would have otherwise been masked by the intra- and inter-experimental 
variation.

E3
MOLEcULAR TESTINg fOR ENTERIc PATHOgENS USINg 
STOOL SPEcIMENS SUBMITTED fOR BAcTERIAL cULTURE
PN LEVETT, N ANTONISHYN, T BENNETT, D DAKU,  
T HIcKS-cARLINE, S KUDEREWKO, gB HORSMAN
Saskatchewan Disease control Laboratory, Regina, SK
Objective: Investigation of gastrointestinal infections often requires 
examination of multiple stool samples using a range of culture media and 
techniques. Molecular screening for viral and bacterial pathogens using a 
multiplex PCR system was applied to stools submitted for culture in Cary-
Blair transport medium (CB).
MethOds: Consecutive stool specimens submitted in CB were cultured 
and then total nucleic acids were extracted and stored at −70°C. The 
Seegene SeePlex Diarrhea ACE Detection assay was used on all extrac-
tions, and products were detected on a LabChip instrument. The SeePlex 
assay detects 4 viruses and 10 bacteria: rotavirus, norovirus, adenovirus, 
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astrovirus, Salmonella, Shigella, Vibrio, Campylobacter, Clostridium difficile, 
C. perfringens, Y. enterocolitica, Aeromonas, E. coli O157:H7 and verotoxi-
genic E. coli. Real-time PCR were used for correlation to SeeGene results for 
norovirus and enteropathogenic E. coli and Shiga toxin-producing E. coli.
Results: 499 stools yielded 11 culture positive results. The SeeGene 
assay failed to detect 3/5 culture positives for Salmonella and Campylobacter. 
The SeeGene assay identified positive targets in 164/488 culture negative 
specimens. Real-time PCR confirmed 36/40 positive norovirus specimens 
by the SeeGene assay.
cOnclusiOn: A multiplex PCR assay can be applied to stool speci-
mens in CB for the detection of viral and bacterial targets. This approach 
allowed the detection of viral pathogens in patients who were not investi-
gated for viral diarrhea. However, the SeePlex assay did not detect all 
bacterial pathogens isolated from the specimens studied. Appropriate and 
alternative PCR targets with established limits of detection are necessary 
before molecular testing can supplant stool culture.

E4
cOMPARISON Of THE BD VIPER™ SYSTEM WITH xTR™ 
TEcHNOLOgY TO THE gEN-PROBE APTIMA cOMBO 2® 
ASSAY USINg THE TIgRIS® DTS® SYSTEM fOR THE 
DETEcTION Of Chlamydia traChomatis AND 
neisseria gonorrhoeae IN URINE SPEcIMENS
LM MUSHANSKI, K BRANDT, N cOffIN, PN LEVETT,  
gB HORSMAN
Saskatchewan Disease control Laboratory, Regina, SK
Objective: The performance of the BD ProbeTec™ CT/GC Qx 
Amplified DNA Assay reagents on a BD Viper System with XTR 
Technology (BD Diagnostics, Sparks, MD) and APTIMA COMBO 2 
Assay reagents on a TIGRIS DTS platform (Gen-Probe, Inc., San Diego, 
CA), for detection of both C. trachomatis and N. gonorrhoeae was 
compared.
MethOds: A total of 1,018 first-void urine specimens were tested for 
the presence of Chlamydia trachomatis and Neisseria gonorrhoeae DNA using 
the two assays.
Results: C. trachomatis was detected in 143 specimens (14%). Eight 
specimens exhibited discordant results and they were divided equally 
between the two assays. The overall agreement was 99.2% (positive agree-
ment was 97.1% and negative agreement was 99.5%). Cohen’s Kappa was 
0.967. N. gonorrhoeae was detected in 27 specimens (2.6%). Two specimens 
exhibited discordant results and they were divided equally between the two 
assays. The overall agreement was 99.8% (positive agreement was 96.2% 
and negative agreement was 99.9%). Cohen’s Kappa was 0.961. Nine of 
ten discordant specimens re-tested with a different target (Gen-Probe) 
gave the same result, while only one of the ten discordant specimens gave 
the same result when repeated with the same target (BD). The combined 
rate of false-positives and false-negatives was 0.049% (Gen-Probe) and 
0.44% (BD).
cOnclusiOn: There was a high level of agreement between the sys-
tems for both C. trachomatis and N. gonorrhoeae detection. Selection of a 
NAAT platform for detection of C. trachomatis and N. gonorrhoeae should 
be made after consideration of factors such as daily specimen throughput, 
the ease of use, potential efficiency gains in the laboratory, and the envi-
ronmental footprint.

E5
DETEcTION Of neisseria gonorrhoea USINg VIPER 
xTR; cONfIRMATION IS NEcESSARY TO AVOID fALSE 
POSITIVE RESULTS
J LEBLANc1,2, c ROBERTS1, T DELONg1, J MAcDONALD1,  
c HEINSTEIN1, T HATcHETTE1,2

1Queen Elizabeth II Health Sciences centre; 2Dalhousie University, 
Halifax, NS
Objectives: Molecular methods for the diagnosis of Neisseria gonorrhoea 
(NG) have the potential for detection of non-NG Neisseria species, a prob-
lem that leads to false positive results. Here we describe our experience 
with false-positive tests using the Viper XTR.

MethOds: 1) Genital and throat specimens collected over a 10-week 
period were tested using the Viper XTR. Positive specimens were con-
firmed using the EraGen MultiCode®-RTx assay directed at conserved 
regions of the NG 16s rDNA. 2) To assess cross reactivity, a 10-fold dilu-
tion series of 6 different Neisseria species was tested with the Viper XTR. 
NG dilutions were tested in parallel with the EraGen kit.
Results: 1) Of the 6694 specimens tested, 13 tested positive for NG. 
Three of the 10 genital specimens positive for NG on the Viper XTR failed 
to confirm using the EraGen PCR. All 3 throat specimens positive for NG 
failed to confirm. 2) The LOD of the EraGen and Viper XTR assays are 
equivalent at 500 copies/ml. The Viper XTR NG assay cross reacted with 
N. cinerea, N. lactamica, and N. meningiditis but did not cross react with 
N. sicca or N. subflava. No cross reactivity was observed with the EraGen assay.
cOnclusiOn: Cross-reactivity with non-NG Neisseria species does 
occur with the Viper XTR. Confirmation with a second molecular assay is 
necessary and particularly important for all non-genital specimens.

E6
cOMPARISON Of MULTIPLE APPROAcHES TO THE 
IDENTIfIcATION Of PHENOTYPIcALLY ATYPIcAL  
NON-fERMENTINg gRAM NEgATIVE BAcILLI ISOLATED 
fROM PATIENTS WITH cYSTIc fIBROSIS
K fORWARD1,2, L SANDERSON2, D gREgSON3,4

1Dalhousie University; 2Queen Elizabeth II Health Sciences centre, 
Halifax, NS, 3University of calgary; 4calgary Laboratory Services, 
calgary, AB
Objective: The accurate identification of non-fermenting gram nega-
tive bacilli can be challenging especially when isolates are recovered from 
patients with cystic fibrosis. Often phenotypic characteristics are unusual. 
When used in this setting conventional biochemicals and commercial 
instrument systems may be inaccurate
MethOds: We identified atypical non-fermenting gram-negative bacilli 
from cystic fibrosis patients which grew on oxidation/fermentation-poly-
myxin-bacitracin-lactose agar and for which an abbreviated set of conven-
tional biochemicals produced questionable results. Included were atypical 
strains of S. maltophilia (5), B. cenocepacia (2), Achromobacter, sp.(3), 
Chrysobacterium sp (1), Acinetobacter sp.(2) and Pseudomonas sp.(8). We 
compared the ability of the Vitek 2 GN card, API NE, Vitek MALDITOF-MS 
(using the Myla™ software application) (bioMérieux, QC, Canada) and 
16S PCR to speciate each stain. Testing was done in a blinded fashion.
Results: Using 16s sequence analysis 20/21 were identified to the spe-
cies level. In one case sequencing was unable to differentiate between 
Alcaligenes sp and Achromobacter sp. Using the 16S sequence as the gold 
standard, the Vitek MS identified 20 of 21 correctly to the genus level, one 
Acinetobacter sp. was not identifiable. One strain of B. cenocepacia could 
not be differentiated from B. vetnamiensis, The strain which 16S could not 
differentiate Alcaligenes sp. from Achromobacter sp. was called an 
Achromobacter sp. by the Vitek MS. The Vitek 2 correctly identified only 
8 of 21 isolates. The API 20 NE correctly identified only one strain.
cOnclusiOn: The Vitek MALDITOF-MS produced results equiva-
lent to that of 16S PCR based sequencing and proved surprisingly accurate 
in the identification of this very challenging collection of isolates. The 
API NE system was unable it identify most stains and should not be used in 
this setting.

E7
DUAL-TARgET QUANTITATIVE PcR ASSAY fOR RAPID 
DETEcTION Of myCobaCterium tuberCulosis
M RODRIgUES1, K ADIE1, A McNABB1, P TANg1,2

1PHSA Laboratories;2University of British columbia, Vancouver, Bc
backgROund: Traditional methods for the detection of Mycobacterium 
tuberculosis (MTB) in clinical specimens, such as microscopy and culture, 
either have poor sensitivity and specificity or slow turn-around times. 
Molecular assays fill this niche by providing rapid and reliable detection of 
MTB.
Objective: We developed a dual-target quantitative PCR assay for MTB 
complex that is compatible with a wide range of specimen types. The 
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performance of the assay was compared against acid-fast bacilli (AFB) 
smears, mycobacterial culture and the Gen-Probe Amplified M. tuberculosis 
direct (AMTD) assay.
Results: The analytical sensitivity of our TB PCR was 10 MTB genome 
copies. Compared to mycobacterial culture, our TB PCR had 97% sensitiv-
ity (100% upon repeat testing of indeterminate results). The specificity was 
81% suggesting that the assay also detected MTB that did not grow in 
culture. There was a correlation between the Ct value and the AFB smear 
result with lower sensitivities for samples that were below 1+ AFB. Our TB 
PCR assay also had comparable performance against the Gen-Probe 
AMTD with an inter-assay concordance of over 98% on respiratory 
specimens.
cOnclusiOn: We have developed, validated and implemented an in-
house TB PCR assay that is less expensive than commercial assays while 
providing comparable performance on a wider range of specimen types 
with higher throughput and faster turn-around times. The assay comple-
ments traditional MTB tests by providing rapid MTB detection of AFB 
smear-positive specimens. It also allows for quality control of AFB smear 
results as well as having the potential to eventually replace the use of AFB 
smears for TB infection control.

E8
gENETIc cHARAcTERIzATION Of cATEgORY A/B 
BAcTERIAL PATHOgENS IN cANADA: REcENT 
DEVELOPMENTS
KS ANTONATION1, cR cORBETT1,2

1National Microbiology Laboratory, Public Health Agency of 
canada;2Department of Medical Microbiology, University of 
Manitoba, Winnipeg, MB
Objectives: Historically, DNA fingerprinting has provided insights 
into the spread of several etiological agents of disease, the linkage between 
infections of humans and animal reservoirs, and the emergence of drug 
resistance. More recently, the ease of whole genomic sequencing (WGS) 
and resultant data acquisition has pushed the notion of “subtyping” into a 
new era. As part of a CRTI project aimed at Microbial Forensics, the 
National Microbiology Laboratory has integrated both classical subtyping 
and WGS capabilities for the Category A/B agents B. anthracis, F. tularensis, 
Y. pestis and Brucella sp. into their diagnostic capacity. Here we discuss our 
new capabilities and results to date.
MethOds: Multiple locus variable number tandem repeat analysis 
(MLVA), single nucleotide polymorphism (SNP) assays and WGS capa-
bilities via 454 and Illumina technologies have been adapted and adopted 
as part of the Bioforensics Assay Development and Diagnostics group 
(NML). The majority of testing has been validated to ISO17025 standards 
or is in process. A variety of bioinformatic software has been applied for 
analysis, including Bionumerics, GeneMarker, CLC Workbench and in-
house developed WGS tools. A Bionumerics database has been constructed 
to house all subtyping data.
Results: Our in-house genotyping database has MLVA patterns for 673 
reference and clinical strains of B. anthracis and F. tularensis available for 
comparison. Canonical SNP data is available for B. anthracis, F. tularensis 
and Brucella sp, which identifies lineages and/or subtypes accurately and can 
have a direct impact on control measures. Whole genomic sequence data is 
also available for most strains of the Category A agents in our collection. 
Pros and cons of relying on one or the other type of data is outlined.
cOnclusiOns: Although WGS provides greater resolution and is 
ideal for population genetics, MLVA has proven invaluable for epidemiolo-
gists and prevention/control authorities and is now available for high 
consequence pathogens in Canada. Having well-described population of 
strains serves a variety of purposes, including the unique prospect of deter-
mining the diversity of these agents in Canada. Here we present new 
capabilities offered to provincial/territorial partners and an opportunity for 
collaborative activities.

ROOM: Junior Ballroom B 
Session f

f1
THE VALUE Of THE ANAEROBIc BLOOD cULTURE BOTTLE
R zADROgA1, R gOTTScHALL2, g HANSEN1,2

1University of Minnesota; 2Hennepin county Medical center, 
Minneapolis, MN, USA
Objective: Anaerobic blood culture media are not universally used in 
blood culture sets to detect blood borne pathogens. Recent publications 
suggest an anaerobic(AN) and aerobic bottle have increased bacterial 
recovery over 2 aerobic bottles per blood culture set. Detection of strict 
anaerobes is uncommon, but the utility of the AN bottle may be to aid in 
detection of aerobic organisms.
MethOds: Over an 8 month period in a 477 bed urban, level I trauma 
centre, all blood cultures drawn as an aerobic/AN set (BACTEC FX, 
Becton Dickinson) were reviewed. Sets with growth only in the AN bottle 
were included. Data collected included: overall bacterial yield, species 
identification, pathogen/contaminant, and anaerobe/aerobe classification. 
Septic events, defined as the recovery of a presumed pathogen from patient 
within a 7 day period were counted. Missed septic events were calculated 
by identifying which patients had another positive culture with the same 
organism in an aerobic bottle within 48 hrs of the original collection.
Results: Overall 9,395 cultures were collected hospital wide, with 
1,265 positive cultures (13.5%). Growth in AN bottles only occurred in 
203 cases, representing 191 patients, and 16% of the total positive cultures. 
Of these 203, 83(41%) grew aerobic pathogens, 16(7%) grew AN patho-
gens, 77(38%) aerobic contaminants, 23(11%) AN contaminants, and 
4(2%) grew organisms of indeterminate clinical significance. 92 septic 
events were identified, representing 25 distinct organisms. Of the 77 patients 
growing only aerobic pathogens, 24 (31%) septic events would have 
been identified within 48 hours by another aerobic culture. However, in 
53/77 (69%) cases, no other cultures were positive within 48 hrs of collec-
tion. One patient had 3 serial cultures positive for E. faecalis only in the 
AN bottle. Organisms identified included Staphylococcus aureus, E. coli, 
and E. faecalis, in 28, 19, and 6 cultures respectively.
cOnclusiOns: The importance of the AN bottle for aerobic recovery 
is clear, as 83/203 (41%) of the AN bottles grew aerobic pathogens. 
Furthermore, 53/77(69%) of septic events identified only by the AN bottle 
grew aerobic pathogens. Had an anaerobic bottle not been drawn, these 
events would have gone unrecognized.

f2
DIffERENcE IN TIME TO REPORT POSITIVE BLOOD 
cULTURES BETWEEN THE cENTRAL HOSPITAL AND 
cOMMUNITY HOSPITALS IN A cONSOLIDATED 
MIcROBIOLOgY LABORATORY
B MAcK1,2, A MINHAS1, S HENWIcK1,2

1Surrey Memorial Hospital; 2Bc Biomedical Laboratories, Surrey, Bc
Objective: Consolidation of microbiology laboratories is being pursued 
with a goal of achieving cost savings, but with little data on the potential 
clinical impact. Following consolidation of community hospital microbiol-
ogy laboratories to a central hospital laboratory, an analysis of the reporting 
time of blood cultures positive for Enterobacteriaceae was performed.
MethOds: Data were compiled on positive blood cultures collected at 
the central hospital and at three community hospitals that refer their 
microbiology specimens to the central laboratory. The following time 
points were recorded for blood cultures positive for coliforms: specimen 
collection, arrival at community hospital laboratory, arrival at central labo-
ratory, detection of positive culture, and initial report of positive blood 
culture to the clinical ward. Mean and 90th percentile intervals between 
these time points were calculated.
Results: From October 2009 to September 2010, 188 blood cultures 
that grew coliforms were collected at the central hospital and 166 at the 
community hospitals. At the 90th percentile, there was a nine-hour delay 
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in the time to report positive cultures from community hospitals, 37.3 h 
versus 28.3 h for central hospital collections. Community samples had 
longer intervals between collection and arrival at the central laboratory 
(mean 5.5 h; p<0.001); between collection and detection of growth (mean 
2.5 h; p=0.019); and between collection and initial report to ward (mean 
4.5 h; p= 0.003).
cOnclusiOns: Consolidation of microbiology services from commu-
nity hospitals results in a delay of detecting and reporting blood cultures 
positive for Enterobacteriaceae. This may have a negative impact on the 
clinical management of patients with significant bacteremia

f3
EVALUATION Of BIOMéRIEUx BAcT/ALERT® (BTA) 
POLYMERIc BEAD-BASED fA PLUS AND fN PLUS cULTURE 
BOTTLES fOR cULTURINg STERILE BODY fLUIDS
W JANg1, M ROMNEY1,2, J BILAWKA1, S SOLOMON1, S BARISO1,  
S cHAMPAgNE1,2

1Providence Health care; 2University of British columbia, 
Vancouver, Bc
Objective: Recovery of microorganisms in sterile body fluids using 
culture bottles was evaluated for (1) recovery rates, (2) time to detection 
(TTD in hours) and (3) ease of Gram stain by comparing new polymeric 
bead-based BTA FA Plus/FN Plus culture bottles with current charcoal-
based BTA FA/FN culture bottles.
MethOd: Sterile body fluids (ie, CSF, pleural, dialysate, synovial, perito-
neal) were cultured as per standard laboratory protocol. Excess specimen 
was inoculated in equal volumes (range of 0.1 to 10.0 mL) in random order 
to a bottle set (FA/FA Plus, or FN/FN Plus, or FA/FN/FA Plus, or FA/FN/
FN Plus, or FA/FN/FA Plus/FN Plus) and placed into the BTA Microbial 
Detection System for up to 5 days incubation. Positive bottles were Gram 
stained and sub-cultured after detection of microbial growth, while nega-
tive bottles were terminally sub-cultured after 5 days.
Results: 53/243 specimens (21.8%) were positive for clinically relevant 
microorganisms with the following bottle positivity rate: FA (17.7%), FN 
(15.0%), FA Plus (21.7%), FN Plus (18.4%). Polymeric bead-based FA 
Plus/FN Plus bottle Gram stains were easier to read, and the time to find 
and identify microorganisms was faster compared to the charcoal-based 
bottles.

TTD (faster) p-value n

FN/FN Plus pair POS 1.2 (FN Plus) <0.05 27

All bottles (FA/FN/FA Plus/FN Plus) POS 1.2 (Plus) <0.05 19

One bottle of each (FA/FN+FA Plus/FN Plus) POS 1.7 (Plus) <0.05 44

cOnclusiOn: The new polymeric bead-based BTA FA Plus and FN 
Plus culture bottles provide improved recovery and time to detection, and 
provide a clearer Gram stain when compared to the charcoal-based culture 
bottles.

f4
cLINIcAL VALIDATION Of MRSAseleCtTM 
cHROMOgENIc MEDIUM fOR EARLY DETEcTION Of 
METHIcILLIN RESISTANT staphyloCoCCus aureus 
fROM BLOOD cULTURES
K MANIcKAM1,2, P LAgAcE-WIENS1,2, HJ ADAM1,2,  
JA KARLOWSKY1,2, P PIERONI1, B SWAN1, B McADAM1, M ALfA1,2

1Diagnostic Services of Manitoba; 2University of Manitoba, 
Winnipeg, MB
Objective: MRSA bacteremia is a clinical entity which requires, a 
rapid turnaround time (TAT) for detection from positive blood cultures. 
While the initial gram stain result often suggests Staphylococcus by mor-
phology, direct tests such as Thermostable DNAse (TDNAse) and tube 
coagulase offer rapid preliminary identification of S. aureus. Confirmatory 
identification of the isolate and antimicrobial susceptibility results take 
another ~48 hours using conventional methods. The objective of our study 
was to validate the use of the chromogenic medium MRSASelectTM for 

direct detection of MRSA from blood cultures showing growth of gram 
positive cocci in clusters to reduce the TAT.
MethOds: The study was carried out at three microbiology laboratories 
in Manitoba. Four hundred and ninety positive blood cultures from the 
three sites were included in the study. Samples from positive blood cultures 
growing gram positive cocci, were inoculated to MRSASelectTM medium 
(Bio-Rad) in addition to routine media. Identification and antimicrobial 
susceptibility testing were done as per laboratory protocol.
Results: Of the 490 positive cultures, 53 grew MRSA. Fifty-two of 
the 53 were detected by MRSASelectTM upon direct subculture. The 
remaining 439 blood cultures grew, 223 methicillin susceptible S.aureus, 
(MSSA) 208 coagulase-negative staphylococci and 8 Micrococcus spp.
cOnclusiOn: The sensitivity of direct inoculation on MRSASelectTM 

and the specificity was 100%. TAT to identification of MRSA was reduced 
to <18 hours. We recommend the use of this method for the rapid detec-
tion of MRSA from blood cultures.

f5
EVALUATION Of BIOMéRIEUx cHROMID™ VRE AgAR 
fOR THE DETEcTION Of VANcOMYcIN RESISTANT 
ENTEROcOccI (VRE)
W JANg1, S PENgILLY1, A WONg1, J TARUc1, M ROMNEY1,2,  
S cHAMPAgNE1,2

1Providence Health care;2University of British columbia, 
Vancouver, Bc
Objective: To compare the sensitivity, specificity, PPV, NPV and ease 
of use of bioMérieux chromID™ VRE and Oxoid® Brilliance VRE plates 
using a real-time PCR method.
MethOd: A total of 500 specimens from screening samples (rectal swab) 
and stool samples submitted for C. difficile toxin were analyzed. Specimens 
were suspended in saline, vortexed, cultured on both media using the 
bioMérieux PREVI™ Isola, then incubated and read at 1 and 2 days. 
Confirmatory real-time PCR for vanA and vanB genes, was performed on 
positive cultures using an in-house developed, internally controlled PCR 
reaction. In addition, identification by Vitek 2™ GP cards and vanco- In addition, identification by Vitek 2™ GP cards and vanco-In addition, identification by Vitek 2™ GP cards and vanco-
mycin MIC susceptibility testing was performed on all positive cultures 
according to manufacturers’ instructions.
Results: 43/500 specimens were confirmed positive for VRE; 43/43 
were confirmed by PCR as carrying van A.

Day
Sensitivity (%) Specificity (%) Breakthrough (# colonies)

1 2 1 2 1 2

chromID VRE 88.4 100 99.6 98.9 5 21

Brilliance VRE 88.4 100 99.6 98.1 6 92
Breakthrough: Non-chromogenic colonies (clear or white). Shaded boxes are 
the manufacturers’ recommended incubation and reading time.

cOnclusiOn: At 24 hours, bioMérieux chromID™ VRE Agar exhib-
ited similar sensitivity and specificity, albeit with less breakthrough of 
non-chromogenic colonies (clear or white), compared to Oxoid® Brilliance 
VRE. For an optimized VRE recovery, an additional reading at 48 hours is 
recommended for all media.

f6
OPTIMIzATION Of gROUP B STREPTOcOccUS 
REcOVERY IN STREPB cARROT BROTH
A TROTMAN-gRANT1, T RANEY2, J DIEN BARD1

1Queen’s University; 2Kingston general Hospital, Kingston, ON
backgROund: Group B streptococcus (GBS) is the leading infectious 
cause of morbidity and mortality among newborns. In 2010, the Centers for 
Disease Control and Prevention (CDC) guidelines included GBS identifi-
cation by StrepB Carrot Broth (CB). However, limited data are available 
to determine the optimal storage and transport medium (TM). We sought 
to compare recovery of GBS in CB when ESwab and Amies TM are stored 
for up to 144 h at 4°C, 21°C and 24°C.
MethOds: 50 isolates of GBS were evaluated. 100 µL aliquots of 103 
CFU/mL suspensions were inoculated onto Amies and ESwab TM and 
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stored at 4°C, 21°C or 24°C for up to 144 h. At 24 h intervals, Amies and 
ESwab TM were inoculated into CB and incubated at 35°C for 24 h. 
Results were quantified as 0, 1+, 2+, 3+, and 4+. The difference in GBS 
survival were compared.
Results: For Amies TM at 4°C, GBS recovery was 100% at 96 h and 
84% at 144 h. Recovery of GBS at 144 h decreased significantly to 34% 
and 54% when Amies TM were stored at 21°C and 24°C, respectively 
(P=0.0001). For ESwab TM at 4°C, GBS recovery was 100% up to 120 h 
and declined to 88% at 144 h. In contrast, 100% of GBS in ESwab TM 
stored for 144 h were recovered at 21°C and 24°C. At 21°C and 24°C, 
0/50 GBS were recovered at 3+/4+ using Amies TM whereas 43/50 was 
recovered at 3+/4+ using ESwab TM (P=0.0001).
cOnclusiOn: Optimal specimen collection and TM are essential for 
identification of GBS. Results from this study support the use of CB to 
facilitate detection of GBS. Furthermore, optimal recovery is observed at 
4°C for Amies TM and 21°C/24°C for ESwab TM. Overall, this study 
demonstrates that ESwab TM is superior to Amies TM for recovery of 
GBS, particularly when stored at 21°C and 24°C.

f7
EVALUATION Of A WHO REcOMMENDED RAPID SYPHILIS 
POINT Of cARE TEST (POc) IN A HARD TO REAcH 
POPULATION Of BRITISH cOLUMBIA, cANADA
Y SIMPSON1, D TAYLOR2, Q WONg1, M REKHART2,  
M MORSHED1,3

1BccDc Public Health Microbiology Reference Laboratory; 
2BccDc Division of Sexually Transmitted Infection; 3University of 
British columbia, Department of Pathology and Laboratory 
Medicine, Vancouver, Bc 
Objectives: The goal of the study was to evaluate the syphilis SD 
BIOLINE 3.0 Point of Care Test (POC) with an aim to use it for testing in 
hard to reach populations, including sex trade workers in British 
Columbia.
MethOds: Blood samples were collected from each patient in a serum 
separator tube used for both standard serological testing as well as POC 
tests in the BCCDC Public Health Microbiology and Reference Laboratory. 
Blood samples obtained from finger-prick were used in the Sexually 
Transmitted Infection Clinic at BCCDC to carry out POC tests as per the 
manufacturer’s instructions. The POC test results were compared against 
the Health Canada approved syphilis antigen test, Treponema pallidum 
Particle Agglutination Assay (TPPA).
Results: A total of 290 patients were enrolled in this study. Head to 
head comparison of the whole blood POC tests (done in clinic/field) were 
made with the TPPA test (performed in Laboratory) using serum on 275 
patients. The sensitivity and specificity with whole blood were 85% 
(missed 7 positive cases) and 100% respectively. When the POC tests were 
done using serum in the laboratory and compared with TPPA, the sensitiv-
ity and specificity were 95% and 100%.
cOnclusiOns: SD BIOLINE 3.0 kit demonstrated excellent specific-SD BIOLINE 3.0 kit demonstrated excellent specific-
ity (100%), however, missed 7 positive cases (sensitivity 85%) in whole 
blood samples tested in the clinic. A handheld strip reading device may 
increase sensitivity by capturing weakly reactive (faint band) cases.

f8
legionella ….OR NOT legionella…..THAT IS THE 
QUESTION
K BERNARD1,2, AL PAcHEcO1, T BURDz1, D WIEBE1

1National Microbiology Laboratory; 2Department of Medical 
Microbiology, University of Manitoba, Winnipeg, MB
Objective: The genus Legionella was only ‘discovered’ in the 1970s 
because these species could not be recovered in vitro on usual laboratory 
agar (eg sheep blood (SBA), chocolate (CHOC) or trypticase soy agars 
(TSA), due to requirements to grow only media enriched with cysteine 
and iron, preferably in the presence of charcoal. In this study, bacteria 
which had upon casual inspection legionella-like colonies after growth on 
legionella agar (Buffered Cysteine �east Extract agar enriched with 
cysteine, iron and pH 6.9 (BC�E)) but not on SBA, CHOC or TSA at 

72h, were found to be identifiable as members of the genus Tepidimonas. 
Features which provided differentiation from true Legionella species, are 
reviewed.
MethOds: A polyphasic approach was used, using standard phenotypic, 
chemotaxonomic, 16S rRNA gene sequencing, AST and MALDI-TOF 
methods
Results: NML 110652 & 110653 were recovered during study of envi-
ronmental water flora from a legionella case site where a strain of Legionella 
pneumophila sg 10, ST 378 had been previously recovered. Both: 1) grew on 
BC�E with or without enrichment (Legionella grow only on enriched 
BC�E) 2) had cellular fatty composition profiles consistent with Tepidimonas 
spp., which is qualitatively very different from legionella 3) by 16S, were 
closest to (98.7% identity) T. ignava and not related to Legionella 4) lacked 
the mip gene (associated with pathogenic Legionella spp.) 5) biochemically 
were inert (like Legionella) and thermophilic.
cOnclusiOn: Microbiology labs doing water enumeration studies 
should be aware that legionella-mimicking bacteria co-exist with 
Legionella in waters being tested as part of a case followup. Several 
approaches including molecular methods should be used to rapidly dif-
ferentiate these phenotypically-similar taxa.

ROOM: Port McNeil 
Session g

g1
INTERIM ANALYSIS Of A RANDOMIzED cONTROLLED 
TRIAL Of cHLORHExIDINE gLUcONATE, INTRANASAL 
MUPIROcIN, RIfAMPIN AND DOxYcYcLINE VERSUS 
cHLORHExIDINE gLUcONATE AND INTRANASAL 
MUPIROcIN ALONE fOR THE ERADIcATION Of 
METHIcILLIN-RESISTANT staphyloCoCCus aureus 
cOLONIzATION IN AN OUTPATIENT POPULATION
P DUffLEY, S MATERNIAK, D WEBSTER
Saint John Regional Hospital, Saint John, NB
Objectives: This study aims to compare a topical decolonization pro-
tocol for MRSA eradication with a systemic decolonization protocol in 
order to examine their sustained efficacy and adverse effects.
MethOds: Outpatients colonized with MRSA were randomized (3:1 allo-
cation) to receive 7-day systemic or standard treatment. The standard 
protocol employed daily 4% chlorhexidine gluconate baths with twice daily 
2% intranasal mupirocin. The systemic protocol included the addition of 
oral rifampin and doxycycline. Patients were assessed for successful initial 
decolonization and for sustained decolonization at 3, 6, and 12 months 
post-treatment.
Results: Of the 79 patients enrolled in the study, 25 (31.6%) decolonized 
without treatment. Of the remaining 54 patients (41 systemic; 13 standard), 
12.2% of systemic were unable to complete treatment due to side effects. 
Initial decolonization was achieved for 58.3% of patients receiving stan-
dard treatment versus 75.0% of those assigned to systemic. Three month 
follow-up showed sustained decolonization in 50% of standard treatment 
patients and 54.2% of systemic. Sustained decolonization among patients 
treated with standard therapy dropped to 40% and 22.2% at 6- and 12-month 
follow-up respectively. At the same intervals, systemic patients had sustained 
decolonization rates of 45.0% and 42.1% respectively. No difference in 
mupirocin resistance patterns has been noted thus far.
cOnclusiOns: While it is early to draw definitive conclusions, sys-
temic decolonization appears to be superior for sustained decolonization 
over standard decolonization therapy based on this interim analysis. 
However, side effects and an inability to complete therapy were more com-
mon in the systemic treatment arm.



Abstracts

Can J Infect Dis Med Microbiol Vol 23 Suppl B Spring 201212B

g2
INJEcTINg INSULIN THROUgH cLOTHES? A cASE Of  
m. immunogenum cUTANEOUS INfEcTION AND 
REVIEW Of THE LITERATURE
R AHMED1, c SHANDRO2, L MIEDzINSKI1
1University of Alberta; 2Provinical Laboratory of Alberta, Edmonton, 
AB
Objective: We report a case of cutaneous M. immunogenum infection 
in a diabetic related to insulin injections through clothing and provide a 
literature review.
MethOds: A chart review was conducted to collect clinical data on this 
case. Pubmed was searched for similar cases reported in the English lan-
guage literature.
Results: A 37-year old female with longstanding type 1 diabetes mel-
litus presented with a 2-month history of fevers, night sweats, and a non-
healing thigh nodule unresponsive to oral antibiotics. She denied recent 
foreign travel, but described subcutaneous insulin injections to her thighs 
through clothing. Physical exam confirmed a 5cm tender, erythematous 
nodule. Biopsy demonstrated non-specific inflammation with negative 
acid-fast bacilli (AFB) stains. Culture isolated Mycobacteria spp. after 
extended incubation of 62 days. 16S rRNA sequencing identified the 
organism as M. immunogenum. Antimicrobial susceptibility documented 
sensitivity only to clarithromycin and tigecycline. The patient underwent 
operative debridement followed by tigecycline and azithromycin for 6 weeks. 
She remains on azithromycin and is disease free at 3 months of follow-up. 
Literature review revealed 4 cases of cutaneous M. immunogenum infection 
and a case series associating non-tuberculous mycobacterial (NTM) infec-
tion with insulin injection through clothing.
cOnclusiOn: This case adds to growing literature supporting the 
pathogenicity of the organism as well as the association of NTM infection 
with insulin injection through clothing questioning the safety of this prac-
tice. The prolonged incubation required for isolation questions whether 
the standard 49 days is adequate time to detect mycobacterial pathogens.

g3
cENTRAL LINE ASSOcIATED BLOOD STREAM INfEcTIONS 
(cLABSIS) AT A TERTIARY cARE HOSPITAL 2006-2010 – A 
cOMPARISON BETWEEN IcU AND NON-IcU HOSPITAL 
SETTINgS
D MARION1, M BUcHANAN-cHELL2,3, S SMITH1,2

1University of Alberta; 2University of Alberta Hospital; 
3Mazankowski Alberta Heart Institute, Edmonton, AB
Objectives: To determine the rates of CLABSI in the ICU and ward 
settings of a tertiary care hospital and to describe any microbiologic or 
demographic differences between infections in these two settings.
MethOds: Data collected prospectively by infection control praction-
ers between 1 Jan 2006 and 31 Dec 2010 was analyzed and reported per 
1,000 line days. Line days outside of the ICU setting were extrapolated 
from line days collected on 4 representative nursing units over a 2 month 
period. CLABSI rates in and out of the ICU were compared as were the 
presence of other risk factors.
Results: We identified 275 episodes of line infection among 257 patients. 
A striking difference by gender was observed (men accounted for 91% of 
ICU cases and 64.1% of ward cases). The greatest numbers of cases were 
observed in general systems ICU and hematology ward. Little difference 
was found in organisms cultured by setting. Substantially more PICCs and 
tunnelled catheter infections occurred on the ward. ICU rates were signifi-
cantly higher than ward rates from 2006-2008 then dropped to match the 
ward rates in 2009-2010. The average rate over the 5-year period was 
1.5/1000 line days.in the ICU and 1.3/1000 line days in the wards. The all 
cause mortality rate in this population was 17.2% regardless of setting.
cOnclusiOns: More than half of all central line days occur outside of 
the ICU. The type of line differed with more PICC line infections outside 
of the ICU. The rates of infection and the microbiology in and out of the 
ICU are comparable. Literature would suggest that CLABSI rates outside 
of the ICU should be lower. This may be an area that requires more inten-
sive infection prevention strategies.

g4
INVESTIgATION Of AN enterobaCter CloaCae 
OUTBREAK IN A NEONATAL INTENSIVE cARE UNIT
AU cHANDRAN1,2, S WOOLSEY1, M cORDOVIz1,  
J AHMED-BENTLEY2,3, g TYRRELL2,4, MR MULVEY5, AM JOffE1,2

1Royal Alexandra Hospital; 2University of Alberta; 3DynaLIfE Dx 
Diagnostic Laboratory Services, Edmonton, AB; 4Provincial 
Laboratory for Public Health; 5National Microbiology Laboratory, 
Winnipeg, MB
Objective: Isolates of ertapenem-resistant Enterobacter cloacae were 
identified in a neonatal intensive care unit [NICU]. An investigation was 
initiated with the following objectives: (1) to define the extent of the 
outbreak, (2) to determine a source, and (3) to implement appropriate 
control measures.
MethOds: An outbreak investigation was conducted in a 65-bed ter-
tiary care Level II/III NICU. Infants colonized or infected with E. cloacae 
from April to May 2011 were included. Infection prevention and control 
[IPC] and environmental assessments, pulsed-field gel electrophoresis 
[PFGE] for strain characterization, and polymerase chain reaction-based 
testing for carbapenemases were performed.
Results: There were 8 patients from whom E. cloacae was isolated. Six 
isolates were the same strain based on PFGE; five were considered to be infec-
tions. There were varying susceptibilities to third-generation cephalosporins 
and ertapenem. Four of the six isolates had a derepressed AmpC gene. No 
carbapenemases were present. Plasmid typing and porin-specific characteriza-
tion were not done. IPC and environmental assessments did not identify any 
obvious source, but it was noted that staff did not routinely use gloves for dia-
per changes. IPC measures included institution of contact precautions, 
enhanced environmental cleaning and cohorting of patients and staff.
cOnclusiOn: We hypothesize that lack of hand hygiene and ensuing 
environmental contamination contributed to transmission. The complexi-
ties of laboratory identification of resistant Gram-negative bacilli are 
highlighted. Different genotypic and phenotypic characteristics within a 
single species create challenges for IPC with respect to interpretation of 
significance and an appropriate response.

g5
cONTAMINATED IcU SINKS AS THE SOURcE Of AN 
ExTENDED SPEcTRUM BETA-LAcTAMASE (ESBL) 
PRODUcINg Klebsiella oxytoCa OUTBREAK
c LOWE1, BM WILLEY2, A O’SHAUgHNESSY2, W LEE2, M LUM2,  
K PIKE2, c LAROcQUE2, H DEDIER2, c MOORE2, L DALES2,  
AJ McgEER1,2, MOUNT SINAI INfEcTION cONTROL TEAM2

1University of Toronto; 2Mount Sinai Hospital, Toronto, ON
backgROund: Klebsiella spp. may be transmitted person to person, but 
also from environmental sources in hospitals. We describe a prolonged 
outbreak of ESBL-producing K. oxytoca (EKO) associated with sink coloni-
zation in a tertiary care hospital.
MethOd/Results: From 10/2006 to 1/2007, 5 infections due to two 
related PFGE clones of EKO were identified in our 16 bed medical/surgical 
ICU. Initial investigation identified 4 additional patients colonized. Despite 
routine rectal screening (MacConkey agar with cefpodoxime [2µg/mL]) for 
ICU admissions and contact precautions for colonized and infected 
patients, there were 5 clinical EKO isolates in 2007 and 9 in 2008. EKO 
with the same PFGE pattern was cultured from 15 of 16 free-standing por-
celain handwashing sinks in ICU rooms, primarily in drain cultures 
(43/136, 31.6%). Thrice daily disinfection (Q4 2008) reduced the positiv-
ity rate of sink cultures from 20.5% (9/2008) to 3.9% (10-12/2008), but 
was unable to eradicate EKO from sinks. In Q1 2009, an antimicrobial 
stewardship program was introduced. After 7 months without clinical iso-
lates, 4 were identified in Q3/4 2009 prompting the removal of sink over-
flow holes and the change of sink strainers. Cleaning guidelines were 
reinforced. Since 2/2010, no ICU associated clinical isolates were found, 
although 20 patients became colonized, due to lapses in sink-cleaning. 
Transmission of EKO clones also occurred from sinks to patients in a step-
down unit, and from patient to patient on a medical unit without sink 
contamination.
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cOnclusiOns: EKO can be a reservoir for sink-to-patient, patient-to-
patient and patient-to-sink transmission of resistant Klebsiella spp. in hos-
pitals. A multi-faceted approach was required to prevent the spread of 
hospital-acquired ESBL-producing K. oxytoca.

g6
A cROSS-SEcTIONAL POINT PREVALENcE MULTI-HOSPITAL 
SURVEY Of HEALTHcARE ASSOcIATED PATHOgEN 
cONTAMINATION Of cOMPUTER KEYBOARDS
J DE gROOD1, L WARD1,2, S HARMAN1, c DUcHScHERER1,  
M WARD1, J MccLURE1,2,3, K HOPE1,2, J KIM1,2, J VAYALUMKAL1,2,  
K zHANg1,2,3, T LOUIE1,2,3, J cONLY1,2,3

1University of calgary; 2Alberta Health Services; 2Alberta Health 
Services; 3centre for Antimicrobial Resistance, Snyder Institute for 
chronic Disease, faculty of Medicine, calgary, AB 
OBJECTIVES: Numerous studies have found that keyboards (KB) may 
play a role in the spread of healthcare associated pathogens (HCAP). A 
large cross-sectional point prevalence survey using solid agar and broth 
enrichment was undertaken in 4 urban hospitals to evaluate the degree of 
contamination of conventional keyboards.
MethOds: Using both selective agar with quantitative culture (QC) and 
broth enrichment (BE), 230 KBs were cultured from 2 medical, 2 surgical 
and 2 ICUs from 3 adult and 1 children’s hospital. The same 10 keyboards 
were cultured 3 times using a standardized technique: 1) randomly, 2) 2 hrs 
post random collection and 3) post CaviWipe™ cleaning by designated 
personnel using a specific protocol. Differences in rates by wards were 
assessed by c2 with continuity correction.
Results: On random culture, combining QC and BE, >99% of KBs 
were + for commensals and 58.3% (134/230) were + for at least 1 HCAP 
including: S. aureus, 16.5% (1/3 were methicillin resistant strains) and at 
levels of up to 102 cfu/ml on QC; enterococci, including vancomycin resis-
tant strains, 29.1%; enteric gram negative bacilli (GNB), 29.6%; non-fer-
menting GNB, 9.1% and yeast/mould 2.2%. There was no significant 
difference in the relative frequency of + KB by ward. After cleaning with a 
CaviWipe™, 35 keyboards were HCAP +, including 3 for C. difficile. 
Using any one of the 3 cultures obtained on the same day as evidence of 
contamination, 67% (154/230) of KBs were HCAP +. A survey of HC 
workers found that there was no designated responsibility for KB cleaning 
or exchange.
cOnclusiOns: This is the largest KB contamination survey conducted 
in Canada to date and the findings suggest that conventional KBs are 
highly contaminated with pathogenic organisms and may be potential vec-
tors of transmission.

g7
cOLLATERAL IMPAcT Of A C. diffiCille OUTBREAK: 
LESSONS fROM SURgE MANAgEMENT
M cHRISTIAN1,2,3

1canadian forces; 2critical care & Infectious Diseases, Mount Sinai 
Hospital/UHN; 3Department of Medicine, University of Toronto, 
Toronto, ON
intROductiOn: This abstract reports the findings of a critical inci-
dent review prompted by the case of an elderly patient developing severe 
hypothermia following a prolonged admission to the ER as a result of the 
closure of 1 of 2 medical wards in the hospital due to a C. difficille 
outbreak.
MethOds: A chart review of the case was undertaken and unstructured 
interviews conducted with health care personnel involved in the care of 
the patient and the patient’s family in a root causes analysis. A framework 
designed for managing surges was used to identify alternative crisis manage-
ment strategies in future situations.
Results: Process and system issues identified that contributed to the 
outcome included: 1. A 50% reduction in the bed capacity led to signifi-
cant delays in transfers to ward beds from both the ER and ICU; 2. 
Techniques typically used to respond to a surge in demand were not 
employed; 3. Environmental exposure in the ER to cold can result from a 
combination of patients sleeping on litters with loose sheets instead of 
proper beds with linens and the cold air from; 4. It is difficult for family 

members to communicate with the in-patient physicians managing a 
patient admitted to the ER; 5. Bed-spacing internal medicine patients to 
off-service wards increased the demands and workload on house-staff exac-
erbating their decreased efficiency in work due to the outbreak conditions 
(all patients in isolation).
discussiOn: The impact of decreased system capacity can be under-
stood by considering the equation “Surge impact = r(d/c)x”, where d = 
demand, c = capacity, ‘r’ = rapidity of onset of the surge event and ‘x’ = 
requirement for specialty capabilities. A proportional increase in demand 
or decrease in capacity will result an equivalent disruption of the ‘supply & 
demand’ balance. Most hospitals prepared to manage increases in service 
demands due to epidemics or disasters, despite having these plans & pro-
cesses available, they often fail to recognize impact and manage decreased 
system capacity in the same way. The collateral impacts of this outbreak 
could likely have been mitigated by establishing effective command & 
control with an incident management system and focusing on the essential 
elements of ‘staff ’, ‘stuff ’, ‘space’, and communication.

g8
NOSOcOMIAL TRANSMISSION Of NEW DELHI METALLO-β-
LAcTAMASE-1-PRODUcINg Klebsiella pneumoniae 
(NDM1-KP) IN A cANADIAN HOSPITAL
c LOWE1, M KHAN2, N SALT2, S cALLERY2, Lf MATASEJE3,  
MR MULVEY3, MR VEARNcOMBE1,2, AE SIMOR1,2

1University of Toronto; 2Sunnybrook Health Sciences centre, 
Toronto, ON; 3National Microbiology Laboratory, Winnipeg, MB
intROductiOn: NDM-1 producing Enterobacteriaceae in Canadian 
hospitals are primarily associated with medical tourism or travel to endemic 
regions. We describe nosocomial transmission of NDM1-Kp in a 1,100-bed 
tertiary- care hospital.
MethOds: Retrospective chart review of patients colonized/infected 
with NDM1-Kp to describe the epidemiology and impact of infection pre-
vention and control measures. Rectal swabs from contact patients were 
screened for NDM1-Kp with KPC CHROMagar. Presence of the NDM-1 
enzyme was confirmed by PCR. Clonality was assessed with pulsed-field gel 
electrophoresis (PFGE) utilizing the restriction enzyme Xba1. Restriction 
fragment length polymorphism (RAPD) analysis of the plasmids was done 
with BglII.
Results: Between January to October 2011, NDM1-Kp was identified 
in 8 patients: 2 with bacteremia, 2 with UTI, and 4 colonized. PFGE 
revealed 2 distinct clones, with each clone possessing a unique plasmid. 
The index case with clone 1 had been previously hospitalized in India. 
Nosocomial acquisition of clone 1 (2 wardmates and 3 roommates) and 
clone 2 (1 roommate) occurred. Contact precautions with cohorting were 
instituted. Active surveillance of contacts with rectal and urine cultures 
was done days 1, 7, 14 and 21 post-exposure. 3 contacts initially had nega-
tive screens but were subsequently positive weeks later. Median time to 
positivity among contacts was 55 days. No new cases have been identified 
since October.
cOnclusiOn: Nosocomial transmission resulted in 6 patients acquir-
ing NDM1-Kp from 2 patients over several months. Active surveillance 
extended to 3 weeks post-exposure, in addition to contact precautions and 
cohorting, was required to prevent transmission.
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ROOM: Port Alberni 
Session H

H1
Clostridium botulinum TYPE B ASSOcIATED WITH 
cONSUMPTION Of WATERMELON JELLY
J WONg1, J fUNg1, B AUK1, B WONg1, N PRYSTAJEcKY1,2,  
M fYfE3,2, JL ISAAc-RENTON1,2

1British columbia Public Health Microbiology and Reference 
Laboratory, Provincial Health Services Authority; 2University of 
British columbia, Vancouver; 3Vancouver Island Health Authority, 
Victoria, Bc
Objective: Foodborne botulism is a rare but potentially lethal paralytic 
illness. Here we describe the clinical and laboratory findings during the 
investigation of a unique case of foodborne botulism.
MethOds: A previously healthy adult female presented with symptoms 
consistent with botulinum intoxication (slurred speech, blurred vision). 
The patient required respiratory support and received botulinum anti-
toxin. The BC Public Health Microbiology Reference Laboratory 
(PHMRL), one of only two laboratories in Canada providing botulism test-
ing, worked with the Vancouver Island Health Authority clinical and 
public health staff to investigate this case. Serum, fecal and food specimens 
were tested for presence of C. botulinum (culture) and its toxin (mouse 
neutralization assay.
Results: C. botulinum and toxin were not detected in the patient’s feces 
or serum, but C. botulinum Type B and toxin were detected in a sample of 
leftover watermelon jelly. Other food samples tested were negative. 
Watermelon jelly from the same batch showed water activity and pH val-
ues conducive to toxin production by C. botulinum.
cOnclusiOns: The investigation identified an unusual food vehicle, 
watermelon jelly, as the cause of botulism in this outbreak and highlights 
collaboration between clinicians, public health, and laboratory staff during 
case investigations.

H2
THE EVER cHANgINg ANTIMIcROBIAL RESISTANcE 
LANDScAPE IN cANADA: RESULTS fROM THE cANADIAN 
INTEgRATED PROgRAM ON ANTIMIcROBIAL RESISTANcE 
SURVEILLANcE (cIPARS) IN cANADA
R fINLEY1, MR MULVEY2, R IRWIN1, B AVERY1, D LEgER1,  
A DEcKERT1, A AgUNOS1, cIPARS PUBLIc HEALTH 
cOLLABORATIVE1

1Public Health Agency of canada, guelph, ON; 2Public Health 
Agency of canada, Winnipeg, MB
Objectives: To describe and highlight some of the trends in antimicro-
bial resistance and use observed in the Canadian Integrated Program for 
Antimicrobial Resistance Surveillance (CIPARS) program between 2003 
and 2009.
MethOds: Human Salmonella isolates were submitted by Provincial 
Public Health Laboratories since 2003. Chicken caecal or retail meat sam-
ples were collected from 2003 to 2009 across Canada. MIC values were 
determined by broth microdilution using the Sensititre System following the 
Clinical and Laboratory Standards Institute (CLSI) breakpoints. Human 
antimicrobial use data was obtained from IMS Brogan (2000-2009). Animal 
antimicrobial use is obtained from the Canadian Animal Health Institute 
and from sentinel farm surveillance. MDR was defined as resistance to 3 or 
more classes of antimicrobials.
Results: Ceftiofur resistance rose in abattoir chicken E. coli (17% to 
29%, p=0.01) and S. Heidelberg isolates (6% to 23%, p<0.0001) between 
2003 and 2009. Ciprofloxacin resistance increase has been observed in 
Campylobacter isolated from retail chicken in BC (4% to 29%, p=0.006) 
and in Saskatchewan (6% to 15%, p=0.14). MDR has decreased in 
Salmonella human infections from 14.6% (2003) to 7% (2009) (p<0.001) 
primarily due to significant decreases in S. Typhimurium DT104 
(p<0.0001). Analysis of antimicrobial use data has shown that 198,000kg 

of antimicrobials are dispensed by community pharmacies for human use, 
while 1.6 million kg of antimicrobials are used in the animal sector.
cOnclusiOns: High levels of ceftiofur resistance continue to emerge 
in human and animal strains after the re-introduction of ceftiofur use in 
poultry. High variability in antimicrobial use and costs exists between 
provinces and between the human and animal sectors.

H3
THE NEW cARB ON THE BLOcK: THE fIRST OxA-48 
cARBAPENEMASE cONTAININg ISOLATES cONfIRMED BY 
THE NATIONAL MIcROBIOLOgY LABORATORY IN 2011
Lf MATASEJE1, D BOYD1, L HOANg2, M IMPERIAL2,  
B LEfEBVRE3, M MILLER4, K PIKE5, SM POUTANEN5,6, D ROScOE7,  
J SOMANI8, BM WILLEY5, MR MULVEY1

1National Microbiology Laboratory, Winnipeg, MB; 2British 
columbia center for Disease control, Vancouver, Bc; 3Laboratoire 
de Santé Publique du Québec, Sainte-Anne-de-Bellevue; 4Jewish 
general Hospital, Montreal, Qc; 5Mount Sinai Hospital/University 
Health Network; 6University of Toronto, Toronto, ON; 7Vancouver 
general Hospital, Vancouver, Bc; 8Rouge Valley Health centre, 
Toronto, ON 
Objective: The OXA-48 carbapenemase is of growing concern due to 
its difficult detection. We describe the first isolates with OXA-48 con-
firmed by the National Microbiology Laboratory (NML) in 2011.
MethOds: Isolates were submitted to the NML for confirmation of a 
potential carbapenemase in 2011. A clinical questionnaire was distributed 
once an OXA-48 was confirmed. Susceptibilities were determined using 
Vitek2 AST-GN25. Multiplex PCR for the detecting NDM, KPC, IMP, 
VIM, GES, and OXA-48 carbapenemase genes was conducted. Strain typ-
ing was done using pulsed-field gel electrophoresis and multilocus sequence 
typing.
Results: Four isolates submitted to the NML in 2011 were confirmed as 
harbouring OXA-48 (3 K. pneumoniae and 1 E.coli). They originated from 
QC (n=2), BC (n=1) and ON (n=1). Three completed clinical question-
naires indicated that one isolate caused a urinary tract infection, while two 
rectal swab isolates were deemed colonizers. All three patients had trav-
elled in the previous year to India, Lebanon or Dubai, where two sought 
medical attention in that country. By Vitek2, only two isolates showed 
resistance to ertapenem, and only one isolate showed resistance to mero-
penem and imipenem. Sequence typing identified the 3 K. pneumoniae as 
ST395, ST147, ST831 (3 unique PFGE patterns) and E. coli ST38. A limi-
tation to this report is that clinical laboratories that use automated meth-
ods to screen for carbapenem resistance may not have detected all possible 
OXA-48 strains.
cOnclusiOns: We describe the first four patients in Canada with 
Enterobacteriaceae harbouring OXA-48. Laboratories and clinicians 
should be aware of the difficulties in detecting OXA-48 and its association 
with travel to endemic countries.
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H4
THE EMERgENcE Of cIPROfLOxAcIN-RESISTANT 
salmonella enteriCa SEROVAR KENTUcKY IN cANADA
MR MULVEY1, D BOYD1, R fINLEY2, K fAKHARUDDIN1, V ALLEN3, 
L ANg4, S BEKAL5, S EL BAILEY6, D HALDANE7, L HOANg8,  
gB HORSMAN9, M LOUIE10, S MARcH11, L ROBBERTS11, J WYLIE12

1National Microbiology Laboratory, Winnipeg, MB; 2centre for 
food-borne, Environmental and zoonotic Infectious Diseases, 
guelph; 3Ontario Agency for Health Protection and Promotion, 
Toronto, ON; 4Queen Elizabeth Hospital, charlottown, PEI; 5Institut 
national de santé publique du Québec, Ste-Anne-de-Bellevue, Qc; 
6Saint John Regional Hospital, Saint John, NB; 7Provincial Public 
Health Laboratory Network of Nova Scotia, Halifax, NS; 8Bc centre 
for Disease control, Vancouver, Bc; 9Saskatchewan Disease control 
Laboratory, Regina, SK; 10Alberta Provincial Laboratory for Public 
Health, calgary, AB; 11Newfoundland & Labrador Public Health 
Laboratory, St John’s, NL; 12cadham Provincial Laboratory, 
Winnipeg, MB
Objective: We describe the emergence of ciprofloxacin-resistant 
(Cip-R) Salmonella enterica serovar Kentucky from human cases in Canada 
from 2003-2009.
MethOds: From 2003 to 2009, provincial public health laboratories 
submitted human clinical isolates as part of the Canadian Integrated 
Program on Antimicrobial Resistance Surveillance (CIPARS). MIC values 
were determined by broth microdilution using the SensititreTM. PFGE was 
performed on all Cip-R isolates and MLST was conducted on a selected 
number of isolates. PCR was used to determine the presence of Salmonella 
Genomic Island1 (SGI1) variants.
Results: A total of 76 S. Kentucky isolates were identified out of 21,175 
non-typhoidal Salmonella human isolates submitted for susceptibility test-
ing. S. Kentucky comprised 66% (23/35) of all Cip-R isolates identified 
since 2003. Most Cip-R isolates displayed a core resistance phenotype of 
ampicillin, gentamicin, sulfonamide and tetracycline resistance (n=18; 
78%). PFGE analysis revealed a majority of Cip-R isolates and one multi-
drug resistant (MDR) ciprofloxacin susceptible (Cip-S) isolate clustered 
together with a percent similarity of >80% (pattern A), whereas three 
other MDR Cip-S resistant isolates did not belong to this cluster (patterns 
B and C). MLST of isolates of PFGE pattern A were ST198. PFGE pattern 
A were found to contain SGI1-K, SGI1-Q, and SGI1-P. Novel SGI1 vari-
ants were also identified. CIPARS animal and retail meat surveillance has 
not identified Cip-R S. Kentucky.
cOnclusiOn: Cip-R ST198 MDR isolates have been described in 
Europe and Africa. The data strongly suggests Cip-R isolates are a result of 
travel to countries where resistance is endemic. Travel history should be 
collected in prospective studies to determine this hypothesis.

H5
SURVEILLANcE Of cARBAPENEM-RESISTANT 
ENTEROBAcTERIAcEAE AND aCinetobaCter baumannii 
IN cANADA: RESULTS Of THE cNISP 2011
MR MULVEY1, A MOUNcHILI2, Lf MATASEJE1, E BRYcE3,  
D ROScOE3, D BOYD1, J EMBREE4, D gRAVEL2, K KATz5,  
P KIBSEY6, M KUHN7, AE SIMOR8, g TAYLOR9, E THOMAS10,  
N TURgEON11

1National Microbiology Laboratory, Winnipeg, MB; 2Public Health 
Agency of canada, Ottawa, ON; 3Vancouver general Hospital, 
Vancouver, Bc; 4University of Manitoba, Winnipeg, MB; 5North 
York general Hospital, Toronto, ON; 6Victoria general Hospital, 
Victoria, Bc; 7Moncton Hospital, Moncton, NB; 8Sunnybrook 
Health Sciences centre, Toronto, ON; 9University of Alberta 
Hospital, Edmonton, AB; 10children’s and Womens Health centre, 
Vancouver, Bc; 11Hotel-Dieu de Quebec du cHUQ, Quebec city, 
Qc
Objective: Carbapenem-resistance complicates treatment of Gram-
negative infections and is a growing concern in Canada. This report 
describes the results of the Canadian Nosocomial Infection Surveillance 
Program (CNISP) for carbapenem resistant isolates.

MethOds: From September 2010 to August 31, 2011, carbapenem-resis-
tant Enterobacteriaceae and A. baumannii isolates were submitted to the 
National Microbiology Laboratory. A detailed patient questionnaire was 
administered collecting risk factors and outcome data. PCR was used to iden-
tify carbapenemase-producing isolates. Antimicrobial susceptibility was con-
ducted using Vitek2. PFGE was conducted to determine strain relatedness.
Results: A total of 141 isolates meeting the definition were identified 
from 11 different hospital sites. Seventy-eight cases were infections, 32 
were colonizations, 19 were unknown, and the remainders were not 
reported. Of the infections, 35% were urinary tract, 27% were skin/soft 
tissue, and 10% were from blood. Forty four isolates harboured carbapene-
mases: Enterobacter spp. (4 KPC); Klebsiella spp. (21 KPC, 8 NDM); E. coli 
(1 GES, 1 KPC); Serratia spp. (6 KPC, 1 GES); Morganella spp. (1 NDM); 
A. baumannii (1 OXA-23). Several outbreaks were observed based on 
PFGE analysis including one KPC in Quebec, and two in Ontario involv-
ing NDM and KPC. Previous travel history was linked to 10 cases. Two 
NDM cases sought medical attention in India and one A. baumannii case 
was from a military source serving overseas.
cOnclusiOn: The number of carbapenemase producing isolates iden-
tified is of concern especially in Enterobacteriaceae. Hospitals should be 
aware of this emerging issue and develop plans to deal with this emerging 
threat.

H6
cHARAcTERIzATION Of VANcOMYcIN-RESISTANT 
ENTEROcOccI (VRE) BAcTEREMIA ISOLATES:  
cNISP 1999–2009
M MccRAcKEN1, A WONg2, R MITcHELL3, D gRAVEL3, J cONLY4, 
J EMBIL5, L JOHNSTON6, A MATLOW7, D ORMISTON8,  
AE SIMOR9, S SMITH10, MR MULVEY1

1National Microbiology Laboratory, Public Health Agency of 
canada, Winnipeg, MB; 2Royal University Hospital, Saskatoon, SK; 
3centre for communicable Diseases & Infection control, Public 
Health Agency of canada, Ottawa, ON; 4Department of Medicine, 
University of calgary, calgary, AB; 5Health Sciences centre, 
Winnipeg, MB; 6Queen Elizabeth II Health Sciences centre, 
Halifax, NS; 7The Hospital for Sick children, Toronto, ON; 
8Infection Prevention & control, Health Sciences centre, Winnipeg, 
MB; 9Sunnybrook Research Institution, Sunnybrook Health Sciences 
centre, Toronto, ON; 10Department of Medicine, University of 
Alberta, Edmonton, AB
Objective: Vancomycin-resistant enterococci (VRE) can be associated 
with bloodstream infections. In this study we characterized VRE identified 
from blood cultures of patients over an 11-year period.
MethOds: From 1999 to 2009, enterococci were collected from across 
Canada in accordance with the Canadian Nosocomial Infection 
Surveillance Program VRE surveillance protocol. MICs were determined 
using broth microdilution using the automated Sensititre System. PCR was 
used to identify vanA and vanB. Genetic relatedness was examined using 
multilocus sequence typing (MLST).
Results: Almost an equal number of bloodstream isolates were submit-
ted from 2007-09 (n=42) than all previous years combined (n=43). All 
isolates were identified as E. faecium. The mean patient age was 68.3 yrs 
(range 1-95) and 49 isolates (60.5%) were from males. The majority of 
bloodstream isolates were from Western Canada (60.5%), followed by 
Central Canada (37.0%) and Eastern Canada (2.5%). Susceptibilities were 
as follows: 100% for daptomycin, linezolid, tigecycline and chlorampheni-
col; quinupristin-dalfopristin (96.2%); high-level gentamicin (71.6%); 
tetracycline (50.6%); high-level streptomycin (44.4%); rifampin (21.0%); 
nitrofurantoin (12.3%); clindamycin (8.6%), ampicillin (2.5%), cipro-
floxacin and moxifloxacin (2.5%); and levofloxacin (1.2%). vanA contrib-
uted to vancomycin resistance in 90.1% of isolates and vanB in 9.9%. Over 
11 years, 19 MLST types were observed. Beginning in 2006 there was a 
shift in ST types from ST16, ST154, ST17 to ST412, ST203, ST584 and 
other sporadic types.
cOnclusiOns: The increase in blood infections observed since 2007 
seems to coincide with the shift of MLST types. All VRE isolates remained 
susceptible to daptomycin, linezolid, tigecycline.
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H7
ANTIMIcROBIAL RESISTANcE IN PATHOgENS ISOLATED 
fROM cANADIAN HOSPITAL cLINIcS, EMERgENcY 
ROOMS, MEDIcAL/SURgIcAL WARDS AND INTENSIVE 
cARE UNITS: RESULTS Of THE cANWARD 2011 STUDY
M BAxTER1, HJ ADAM1,2, B WESHNOWESKI2, R VASHISHT1,  
M MccRAcKEN3, MR MULVEY1,3, JA KARLOWSKY1,2, DJ HOBAN1,2, 
gg zHANEL1

1University of Manitoba; 2Diagnostic Services of Manitoba; 
3National Microbiology Laboratory, Winnipeg, MB
Objectives: The CANWARD study assesses the pathogens causing 
infections in patients affiliated with Canadian hospitals and evaluates the 
prevalence of antimicrobial resistance in these isolates.
MethOds: 15 centres across Canada submitted pathogens causing infec-
tions from patients attending clinics (C), emergency rooms (ER), medical 
and surgical wards (W) and intensive care units (ICU) in 2011. 
Susceptibility testing was performed by CLSI microdilution methods.
Results: 3,554 isolates were collected: 41.1%, 38.6%, 10.5%, and 9.8% 
from blood, respiratory, urine and wound/IV site specimens, respectively. 
Isolates were from patients on W 35.9%, ER 23.6%, ICU 22.6%, and C 
18.0%. The most common pathogens were: E. coli 18.2%, S. aureus 
(MSSA) 18.2%, P. aeruginosa 9.3%, K. pneumoniae 6.4%, and S. pneumo-
niae 5.4%. The overall prevalence of MRSA, VRE, and ESBL- E. coli was: 
19.2%, 7.8%, and 7.1%, respectively. Resistance rates (RR) for E. coli were: 
0% meropenem (MER), 0.3% ertapenem (ERT), 0% tigecycline (TGC), 
1.1% piperacillin/tazobactam (PTZ), 9.2% ceftriaxone (CTR), 11.9% 
gentamicin (GEN), 26.9% ciprofloxacin (CIP) and 29.3% trimethoprim /
sulfamethoxazole (SXT). RR for P. aeruginosa were: 3.0% colistin (COL), 
6.7% PTZ, 7.3% GEN, 9.7% MER, and 13.3% CIP. RR for MRSA were: 
0% vancomycin (VAN), linezolid (LZD), and daptomycin (DAP), 1.9% 
SXT, 37.3% clindamycin, 84.7% clarithromycin, and 86.4% CIP.
cOnclusiOns: RR for E. coli were lowest with MER, ERT, TGC and 
PTZ, while RR for P. aeruginosa were lowest with COL, PTZ, and MER. For 
MRSA, no resistance occurred with VAN, LZD, or DAP.

H8
ANTIfUNgAL SUScEPTIBILITY Of INVASIVE Candida 
ISOLATES fROM cANADIAN HOSPITALS: RESULTS Of THE 
cANWARD 2011 STUDY
J fULLER1,2, L TURNBULL1, S SHOKOPLES1, R RENNIE1,2,  
M BAxTER3, HJ ADAM3,4, D HOBAN3,4, gg zHANEL3

1Alberta Health Services; 2University of Alberta, Edmonton, AB; 
3Department of Medical Microbiology and Infectious Diseases, 
University of Manitoba; 4Diagnostic Services of Manitoba, 
Winnipeg, MB
backgROund: CANWARD is an ongoing national surveillance study 
that assesses pathogens causing infections in patients attending Canadian 
hospitals, as well as determines the prevalence of antimicrobial resistance 
in these isolates. Here we present the antifungal susceptibility data for 
candidemia isolates collected in 2011.
MethOds: Candida species isolated from bloodstream infections were 
collected from 12 participating medical centres during the 2011 study 
period. Antifungal susceptibility testing and interpretation was performed 
as per CLSI M27-S4 broth microdilution method and the recently modi-
fied breakpoints for fluconazole (FLUC), voriconazole (VORI), caspo-
fungin (CASP), and micafungin (MICA).
Results: Of the 257 Candida spp. collected, C. albicans (CA) was pre-
dominant (56.4%), followed by C. glabrata (CG, 15.2%) and C. parapsilosis 
(CP, 8.9%). MIC90 and susceptibility (S) values are below. Notably, CG 
was 56% S to CASP while MICA was 97% S, similar to the CANWARD 
2010 results.

No.

MIC90 (%S)

AMB 5FC ITRA FLUC VORI CASP MICA

CA 145 0.5 (-) 0.5 (-) 0.06 (-) 0.25 (98) 0.03 (99) 0.06 (99) <0.015 (100)

CG 39 0.5 (-) 0.12 (-) 0.5 (-) 8 (100*) 0.5 (97) 0.5 (56) <0.015 (97)

CP 23 1 (-) 0.12 (-) 0.06 (-) 0.5 (100) 0.03 (100) 0.5 (100) 0.5 (100)
*, susceptible dose-dependent; AMB, amphotericin B; 5FC, 5-fluorocytosine; 
ITRA, itraconazole

cOnclusiOn: Canadian surveillance of antifungal resistance in inva-Canadian surveillance of antifungal resistance in inva-
sive Candida infections will be an important long-term objective of the 
CANWARD program. The validation of revised, species-specific interpre-
tive breakpoints should facilitate more accurate detection of changing 
resistance patterns.
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I1
cONTINUOUS MONITORINg Of THE PERfORMANcE Of 
RUBELLA Igg AND HEPATITIS B SURfAcE ANTIBODY 
ASSAYS USINg REfERENcE cONTROLS: RESULTS Of A 
MULTIcENTRE TRIAL
S RATNAM1, T KRUK1, A LAU1, T HATcHETTE2, J PREIKSAITIS3,  
gB HORSMAN4, P VAN cAESEELE5, B TIMMONS6, g TIPPLES1

1National Microbiology Laboratory, Public Health Agency of 
canada, Winnipeg, MB; 2Division of Microbiology, Department of 
Pathology and Laboratory Medicine, QE II Health Science centre, 
Halifax, NS; 3Department of Laboratory Medicine and Pathology, 
faculty of Medicine and Dentistry, University of Alberta, Edmonton, 
AB; 4Saskatchewan Disease control Laboratory, Regina, SK; 
5cadham Provincial Laboratory, Manitoba Health, Winnipeg, MB; 
6Queen Elizabeth Hospital, charlottetown, PEI
Objective: A multicentre trial was conducted to assess the value of 
using external reference controls in rubella IgG and hepatitis B surface 
antibody (anti-HBs) assays in determining their performance across labora-
tories in Canada.
MethOds: Seven laboratories using different test systems participated 
in the trial. Standardized reference controls for the assays were obtained 
from a single source and distributed for inclusion in each run. A total of 
1095 rubella IgG and 1195 anti-HBs assays were performed utilizing several 
different lots of the respective test kits; all runs were reported valid per 
standard protocol. Results of the reference controls were plotted on Levey-
Jennings charts and analyzed by multirule quality control (MQC) scheme 
as well as by a single 3 standard deviation (SD) rule.
Results: With rubella IgG, all assays were ‘in-control’ with only one of 
the seven laboratories. Among the rest, the rate of ‘out-of-control’ assays 
ranged from 5.6% to 10% with an outlier at 20.3% by MQC, and 1.1% to 
5.6% with an outlier at 13.4% by 3 SD rule. With anti-HBs, all assays were 
‘in-control’ with two laboratories. Among the rest, the rate of ‘out-of-con-
trol’ assays ranged from 3.3% to 7.9%, with an outlier at 19.8% by MQC, 
and 0% to 3.3%, with an outlier at 10.5% by 3 SD rule.
cOnclusiOn: Through the continuous monitoring of assay perfor-
mance using standardized reference controls and quality control rules, our 
trial detected intra and inter-laboratory, assay system and kit lot variations 
in rubella IgG and anti-HBs assays. This has implications in diagnostic 
screening and underscores the value of using such an approach for quality 
control and as part of good clinical laboratory practice.
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I2
HUMAN cYTOMEgALOVIRUS ANTIVIRAL DRUg 
RESISTANcE gENOTYPINg IS A VALUABLE DIAgNOSTIc 
TOOL
E McLAcHLAN1, A SEVERINI1,2

1National Microbiology Laboratory, Public Health Agency of 
canada; 2Department of Medical Microbiology, faculty of 
Medicine, University of Manitoba, Winnipeg, MB
Objectives: Cytomegalovirus (CMV) is a herpesvirus that strikes 
immunocompromised patients as either a primary or recurring infection. 
Drug resistance to one or more of the three antivirals available to treat 
CMV may develop during treatment. Resistance is attributed to mutations 
in either the DNA polymerase gene (UL54) or protein kinase (UL97). We 
report the result of genotyping of 174 CMV specimens in Canada between 
2004 and 2011.
MethOds: Plasma or whole blood specimens sent mostly from the prov-
inces of AB and ON, but also from BC, SK, MB, QC, NB and NS were 
genotyped by 3 PCR assays, designed to amplify the entire UL54 and 
UL97. The sequences were analyzed using a public on-line database of all 
published polymorphisms and resistant mutations.
Results: Approximately 40% of all samples tested carried a mutation 
that is predicted to cause antiviral drug resistance. Nearly 80% of the resis-
tant mutations were found in the UL97 gene, 7% were located in the UL54 
gene and the remaining 13% of samples had resistant mutations in both 
genes. The five most frequent UL97 mutations account for over 80% of all 
resistance cases whereas the mutant frequency is more evenly distributed in 
the UL54 gene. Polymorphisms were more common in the UL54 gene 
than in UL97. Several likely polymorphisms in both genes were identified 
that require phenotypic analysis for confirmation.
cOnclusiOns: Mutations detected in this set of specimens are similar 
in distribution to what was previously reported in the literature. Genotypic 
testing of CMV resistance is the only practical method for routine testing 
of CMV resistance, but it is not suitable for the discovery of novel resistant 
mutations.

I3
DEVELOPMENT AND EVALUATION Of A MULTIPLEx PcR 
ASSAY fOR SIMULTANEOUS DETEcTION Of ALL 
ENTEROVIRUSES AND PAREcHOVIRUSES
K PABBARAJU1, S WONg1, A WONg1, K gILL1, R TELLIER1,2

1Provincial Laboratory for Public Health (Microbiology); 
2Department of Microbiology, Immunology and Infectious 
Diseases, University of calgary, calgary, AB
Objective: Traditional methods for the diagnosis of enteroviruses (EV) 
and human parechoviruses (HPeV) have now largely been replaced by 
nucleic acid amplification tests, mainly using separate real-time RT-PCR 
assays. In the current study, we have developed an assay for simultaneous 
detection of EV and HPeV for use in diagnostic virology laboratories.
MethOds: A multiplex real-time PCR assay using MGB probes target-
ing the 5’NCR was designed for the detection of all EVs and HPeVs on the 
TaqMan platform. These assays were validated for sensitivity, specificity 
and accuracy. A total of 373 samples including CSF, plasma, stool, respira-
tory and swabs that had previously tested positive or negative for EVs from 
children and adults ranging in age from newborn to 97 years were retro-
spectively tested for EV and HPeV by the multiplex assay.
Results: The sensitivity for the multiplex assay, using in-vitro tran-
scribed RNA, ranged from 5 to 60 copies for representative enteroviruses 
from different species and HPeVs 1 and 3. The sensitivity was comparable 
between the singleplex and multiplex assays. The assays were 100% spe-
cific when tested with high copy templates of other viruses and bacteria 
that manifest similar symptoms, in particular rhinoviruses belonging to 
groups A, B and C. Using 373 samples that had been previously tested for 
enteroviruses, sensitivity, specificity, PPV and NPVs were 99.31%, 97.79%, 
96.62% and 99.55% respectively for the multiplex assay. The Ct values for 
all discordant samples ranged from 35.63 to 41.15 indicating a low viral load. 
Human parechovirus 6 was detected in the throat swab from a one-year-old 
patient.

cOnclusiOns: We have developed and validated a multiplex real-
time RT-PCR assay for the detection of all EVs and HPeVs.

I4
IN-VIVO REASSORTMENT Of INfLUENzA A (H1N1)PDM09 
AND SEASONAL H3N2
A ESHAgHI1,2, S PATEL1,2, N BASTIEN3, Y LI3, DE LOW1,2,4,  
J gUBBAY1,2

1Public Health Ontario; 2University of Toronto, Toronto, ON; 
3National Microbiology Laboratory, Public Health Agency of 
canada, Winnipeg, MB; 4Mount Sinai Hospital, Toronto, ON
Objectives: We report co-infection with influenza A (H1N1)pdm09 
(pdm09) and seasonal H3N2 (sH3N2) followed by in-vivo reassortment 
detected in 2 nasopharyngeal swabs (NPS) from the same child.
MethOds: A 16 month-old child with influenza-like symptoms and 
diarrhea was admitted to hospital for rehydration on January 24, 2011. Two 
NPS were forwarded for influenza PCR. Total nucleic acid was extracted 
and tested for specific targets including matrix, sH3, sN2, pH1, pN1, sH1 
and sN1 by real-time RT-PCR. Specimen was cultured in RMK cells and 
whole genome sequencing (WGS) conducted.
Results: Both specimens were positive for sH3N2 and pdm09. 
Co-infection was further confirmed by partial sequencing, which detected 
M, NS, H1 and N1 genes of pdm09 together with sH3 and sN2 genes in 
both primary specimens. WGS analysis of culture supernatant suggested 
reassortment of H3 and N2 genes of sH3N2 with pdm09 internal genes 
(PB2, PB1, PA, NS, NP and M). Notably, pH1 and pN1 genes were absent 
in culture. Plaque assay and purification followed by WGS confirmed reas-
sortant in primary specimen.
cOnclusiOns: Human co-infection with pdm09 and H3N2 resulted 
in a reassortant virus containing sH3 and sN2 together with the internal 
genes of pdm09. This could result in emergence of a new subtype with high 
transmissibility, including pandemic potential. Laboratory-based surveil-
lance including WGS is critical, especially when different subtypes of 
influenza viruses are co-circulating to allow early detection of reassortants. 
In-vivo experiments should be conducted to evaluate the fitness, pathoge-
nicity and transmissibility of this reassortant.

ROOM: Junior Ballroom B 
Session J

J1
cHARAcTERIzATION Of staphyloCoCCus aureus 
ISOLATES fROM SUSPEcTED fOOD POISONINg cASES IN 
SASKATcHEWAN, 2001–2011
D DAKU1, KM ScHMALENBERg1, D THIRY1, R KITzUL1,  
RR McDONALD1, T DU2, MR MULVEY2, PN LEVETT1

1Saskatchewan Disease control Laboratory, Regina, SK;  
2National Microbiology Laboratory, Public Health Agency of 
canada, Winnipeg, MB
Objective: Staphylococcus aureus is rarely isolated from food-poisoning 
cases in Canada. The goal of this study was to characterize isolates of S. 
aureus recovered from specimens submitted to the Saskatchewan Disease 
Control Laboratory from suspected food-poisoning outbreaks, during the 
period from 2001-2011.
MethOds: S. aureus isolates from stools (n = 57) and food (n = 2) were 
typed using PFGE and spa typing. Toxin genes were detected by PCR and 
in vitro enterotoxin production was determined using a qualitative enzyme 
linked fluorescent assay.
Results: Multiple isolates were recovered from 5 suspected food-
poisoning outbreaks. Only one outbreak was confirmed by the isolation 
of S. aureus from stool and food samples. All 7 isolates from this outbreak 
shared the same spa type (t026) and PFGE pattern, as well as the same toxin 
gene profile. A second cluster was regarded as a presumptive S. aureus out-
break because four S. aureus isolates shared the same PFGE pattern and 
toxin gene profile, and were all non-typable using spa-typing, but no food 
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isolates were recovered. Methicillin-resistant S. aureus comprised 42% of 
non-outbreak isolates (n=39), of which 88% (21) were of the CMRSA2 
cluster. All of the isolates tested possessed genes for at least one entero-
toxin, although most possessed several enterotoxin genes. Eighty-three 
percent of isolates tested produced enterotoxin(s) in vitro.
cOnclusiOns: The value of routine toxin gene profiling for food-
poisoning isolates is questionable. An increasing number of isolates of 
MRSA were recovered from elderly patients with gastroenteritis. The sig-
nificance of these isolates as a cause of enteric symptoms is questionable as 
CMRSA2 is commonly associated with nosocomial colonization.

J2
INVESTIgATION Of SAPOVIRUS gASTROENTERITIS 
OUTBREAKS IN BRITISH cOLUMBIA USINg REAL TIME 
RT-PcR, OcT 2007 TO DEc 2011
B AUK1, N PRYSTAJEcKY2, P TANg1,2, L LI1, A LI1, J fUNg1,  
J WONg1, B WONg1, R cHEN1, V MONTOYA2, A McNABB1,  
JL ISAAc-RENTON1,2

1BccDc Public Health Microbiology & Reference Laboratory; 
2University of British columbia, Vancouver, Bc
Objective: Sapovirus is a member of the Caliciviridae family and like 
norovirus is a gastroenteritis agent in humans. Sporadic outbreaks of sapo-
virus have been reported worldwide, though at a far lower rate as compared 
to norovirus. A study was performed by BC Public Health Microbiology 
and Reference Laboratory (PHMRL) for the period from Oct 2007 through 
Dec 2011 to determine the contribution of sapovirus to gastroenteritis 
outbreaks in BC.
MethOds: Viral RNA was extracted by Biomerieux EasyMag from 
archived stool or vomitus samples from gastroenteritis outbreaks with no 
previously identified etiology. Sapovirus Real-Time RT-PCR (Oka et al, 
2006) was performed on extracted RNA.
Results: Sapovirus was detected in 12.7% of outbreaks with no previ-
ous causative agent. Overall, sapovirus was found to be the etiological 
agent in 2.9% of gastroenteritis outbreaks. Annual variation in sapovirus 
outbreaks was observed over the study period; in 2008–2009, sapovirus 
accounted for 5.9% of all reported gastroenteritis outbreaks. Interestingly 
since July of 2009, majority of sapovirus outbreaks occurred in day care 
settings (87.5%).
cOnclusiOns: In BC, sapovirus is the next leading cause of viral 
gastroenteritis outbreaks after norovirus. These results suggest the inclu-
sion of sapovirus RT-PCR for investigation of outbreaks of unknown 
etiologies.

J3
EVALUATION AND IMPLEMENTATION Of A cOMPARATIVE 
gENOMIc fINgERPRINTINg ASSAY AS AN INVESTIgATIVE 
TOOL fOR OUTBREAKS Of CampylobaCter jejuni IN 
BRITISH cOLUMBIA
KA MAcDONALD1,2, N PRYSTAJEcKY1,3, EN TABOADA4,  
AK KEARNEY2, MW gILMOUR2, JL ISAAc-RENTON1,3

1British columbia Public Health Microbiology and Reference 
Laboratory, Provincial Health Services Authority, Vancouver, Bc; 
2National Microbiology Laboratory, Public Health Agency of 
canada, Winnipeg, MB; 3University of British columbia, Vancouver, 
Bc; 4Laboratory for foodborne zoonoses (Lethbridge Unit), Public 
Health Agency of, Lethbridge, AB
Objective: Campylobacteriosis is the most common cause of bacterial 
gastroenteritis worldwide. Despite this fact, there are no rapid or cost-
effective tools for investigating clusters of campylobacteriosis. To address 
this issue, Comparative Genomic Fingerprinting (CGF), a novel 
Campylobacter subtyping tool was recently developed and published by the 
Public Health Agency of Canada (PHAC). The objective of this study was 
to optimize and evaluate the CGF assay for use at the BC Public Health 
Microbiology and Reference Laboratory (BCPHMRL), and ultimately 
assess its use for clustering of cases during outbreak investigations of 
Campylobacter jejuni in BC.

MethOds: The CGF25 assay was optimized and evaluated for use at the 
BCPHMRL, with minor modifications to the published method. 86 clini-
cal isolates from both outbreak and sporadic illnesses in BC were used for 
evaluation. 52 isolates were outbreak-associated, of which 27 were either 
lab- and/or epi-confirmed cases. An additional 34 sporadic isolates were 
also typed. A subset of isolates were tested in 2 different laboratories 
(n=27).
Results: Results between labs were identical, and the assay was found 
to be precise, accurate, rugged, and robust. All confirmed outbreak isolates 
(n=27) linked via epidemiological and/or laboratory confirmation (MLST, 
PFGE) were also linked via CGF25. Some previously unconfirmed isolates 
were also grouped into clusters.
cOnclusiOns: The CGF25 assay was determined to be a useful and 
cost-effective tool for clustering C. jejuni isolates. The assay was therefore 
implemented at the BCPHMRL for use during outbreak investigations of 
C. jejuni.

J4
gENOME SEQUENcINg AND ANNOTATION Of 
PSEUDOMONAS AERUgINOSA 96: AN OUTBREAK 
ISOLATE THAT HARBOURS A 500-KB, SELf-TRANSMISSIBLE 
cARBAPENEM RESISTANcE (IMP-9) PLASMID
J xIONg1, D ALExANDER1,2, J MA2, M DéRASPE3, DE LOW1,2,  
f JAMIESON2, P ROY3

1University of Toronto; 2Public Health Ontario, Toronto, ON; 
3University of Laval, Quebec, Qc
Objectives: P. aeruginosa 96 (PA96) was isolated from Guangzhou 
multicentre surveillance in 2000, China. Whole genome sequencing has 
facilitated analysis of the outbreak strain genome and its 500 kb, IncP-2 
plasmid, pOZ176, which encodes carbapenem resistance and two class 1 
integrons.
MethOds: The Roche GS-FLX/454 system was used for sequencing and 
draft assembly of PA96 genome and plasmid DNA. A combination of bio-
informatic and PCR-based approaches was used for analysis, annotation 
and finishing of the genome.
Results: pOZ176 had a length of 500 kb and contained >600 complete 
coding regions with average G+C of 75% and 92% of ORFs encoding 
hypothetical proteins. It contains two integrons: one with aacA4-blaIMP-9-
aacA4 cassettes linked to a complete Tn402-like tniABQR transposition 
module; and one with aacA4-catB8a-blaOXA-10 cassettes and a conven-
tional sul1-type 3’-conserved sequence. Large regions of the plasmid are 
weakly similar to pQBR103 from P. fluorescens. The plasmid also carries 
tellurite and mercury resistance operons, pil genes encoding a type IV 
secretion system, two copies of a bleomycin resistance gene, a major facili-
tator superfamily efflux system, a chemotaxis operon, and several insertion 
sequences, phage-like integrases and transposons. The core genome is 
highly similar to PAO1, PA14 and LESB58 with its genomic island con- with its genomic island con-genomic island con-
tents are partially shared with PAO1 and PA14. PA96 is serotype O6 and 
has an exoS gene.
cOnclusiOns: The study revealed that PA96 has gone through a 
series of horizontal gene transfer events, particularly in pOZ176, one of the 
largest IncP2 plasmids ever studied. It is first time that a blaIMP gene was 
found to be linked to Tn402-Integron.
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ROOM: Port McNeil 
Session K

K1
HPV fOcAL: ROUND ONE RESULTS Of A cERVIcAL 
cANcER ScREENINg TRIAL
M KRAJDEN1,3, D VAN NIEKERK2,3, K cEBALLOS2,3, T EHLEN2,3,  
R MARTIN3, S PEAcOcK2,3, L SMITH2, D cOOK1,2, g STUART3,  
E fRANcO4, A cOLDMAN2,3, g OgILVIE1,3

1Bc centre for Disease control; 2Bc cancer Agency; 3University of 
British columbia, Vancouver, Bc; 4Mcgill University, Montréal, Qc
Objectives: HPV FOCAL (ISRCTN79347302) is the first North 
American randomized controlled trial to compare the efficacy of high-risk 
(hr) HPV DNA testing vs. liquid based cytology (LBC) for cervical cancer 
screening. Results from Round 1 of screening and 12-mo follow-up are 
presented.
MethOds: Women aged 25 to 65 are assigned to 1 of 2 study arms: 
Control: LBC screening with reflex to hrHPV for ≥ASC-US; LBC nega-
tive are re-screened at 2 and 4 yrs. Combined Safety and Intervention 
(HPV): hrHPV screening with reflex to LBC for hrHPV+ women; hrHPV– 
women are re-screened at either 2 yrs (Safety arm) or 4 yrs (Intervention 
arm). The outcome measure is ≥CIN3 at the exit screen in the Control and 
Intervention arms.
Results: 15,589 of 28,000 subjects have completed Round 1 screening. 
Overall referral to colposcopy was 33.0/1,000 screened in the Control and 
52.0/1,000 in the HPV arms. Overall, ≥CIN2 and ≥CIN3 rates were 
11.0/1,000 and 4.1/1,000 in the Control vs. 14.7/1,000 and 6.7/1,000 in 
the HPV arms. In the Control arm, ASC-US+/HPV– women who had 12 
mo follow-up LBC had no cases of >CIN2 detected [positive predictive 
value (PPV)=0%]. In contrast, among HPV+/LBC– women who remained 
HPV+ at 12-mo follow-up, the >CIN2 rate was 236.4/1,000 
(PPV=23.6%).
cOnclusiOns: At Round 1 of screening, overall colposcopy referral 
rates were higher in the HPV arms than in the Control arm. At 12-mo 
follow-up for Round 1 screening, the PPV in the HPV arm was substan-
tially higher than for women in Control arm (0% vs. 23.6%), indicating 
the greater risk associated with persistent hrHPV infection for precancer-
ous lesions.

K2
SELEcTIVE cHAgAS BLOOD DONOR TESTINg AND 
RESULTS Of A cHAgAS SEROPREVALENcE STUDY
M fEARON1, V ScALIA2, M HUANg1, I DINES1, g HAWES1,  
M NDAO3

1canadian Blood Services, Toronto; 2canadian Blood Services, 
Ottawa, ON, 3National Reference centre for Parasitology, Montreal, 
Qc
Objective: Canadian Blood Services began selective testing for Chagas 
Disease in May 2010. In September 2010 a two phase Chagas Study was 
launched to investigate the efficacy of this testing strategy.
MethOds: Donors who answer yes to any of the Chagas risk questions 
on the donor questionnaire are tested for Chagas Disease using Abbot 
PRISM Chagas, with confirmatory testing performed by the National 
Reference Lab for Parasitology using immunoblot and PCR. For the Study, 
donors across the country answering no to all the risk questions were ran-
domly selected for testing. Phase I included over 60,000 donors from 
Ontario, Manitoba, Alberta and B.C. Phase II is focused on Manitoba with 
a target of 30,000 donors. All repeat reactive donors are indefinitely 
deferred from donation and lookbacks are performed on all previous dona-
tions from all donors who confirm positive. Positive donors are interviewed 
to determine specific risk factors.

Results: 
ReSULTS OF ChAgAS SeLeCTIVe TeSTINg AND ChAgAS 
STUDy PhASeS I AND II (TO DATe)

Testing Method # Tested Negative
Repeat 

Reactive
Confirmed 
Negative

Confirmed 
Positive

Selective Testing 23,850 23,829 21 6 13
Chagas Study Phase I 62,117 62,076 41 40 1
Chagas Study Phase II 8,596 8,589 7 6 0

There were no infected recipients identified through lookback on 80 living 
recipients of 209 transfused products from the infected donors. Interviews 
revealed that the majority of donors were born in an endemic country. 
Those born in Canada spent time visiting relatives in rural areas, or per-
forming missionary work in these countries.
cOnclusiOns: The selective donor testing strategy for Chagas Disease 
has identified 13 infected donors while one infected donor who would not 
have been tested, was picked up by the Study. No cases of transfusion trans-
mission have been confirmed to date.

K3
EPIDEMIOLOgY, cO-INfEcTION AND LABORATORY 
TESTINg Of Chlamydia traChomatis AND neisseria 
gonorrhoeae IN SASKATcHEWAN
cE gARDHOUSE1,2, PN LEVETT2, gB HORSMAN2

1National Microbiology Laboratory, Winnipeg, MB; 2Saskatchewan 
Disease control Laboratory, Regina, SK
Objectives: This study compared demographics of patients who tested 
positive for Chlamydia trachomatis (CT), positive for Neisseria gonorrhoeae 
(NG), positive for both, and negative for both, and investigated the CT 
and NG testing patterns in the province, particularly in groups that submit 
multiple specimens.
MethOds: Test results and patient information from May 2009 to 
January 2011 were retrieved from the Laboratory Information Management 
System (Labware) at the Saskatchewan Disease Control Laboratory and 
analyzed using Microsoft Excel, SAS-EG, and GraphPad Prism software.
Results: 104,624 specimens were tested for CT and NG in 
Saskatchewan. Positive rates for CT, NG, and CT-NG co-infection were 
7.9%, 0.7%, and 0.7%, respectively. Females submitted 2.7-times as many 
specimens as males, however positive rates were higher in males. The aver-
age age and sex ratio of NG-positives were different than CT-positives and 
CT-NT co-infections. There were 19,161 patients who were tested more 
than once in the time period studied. Of those patients who were tested 
more than once, the number of tests ranged from 2 to 17. The average 
interval between tests was 157.6 days. Approximately 1.2% of all results 
occurred within 7 days of each other and 2.4% occurred within 15 days.
cOnclusiOns: While the number of specimens tested has increased 
steadily for the past decade, positive rates have remained relatively con-
stant. Repeat testing needs to be taken into consideration when interpret-
ing laboratory-based surveillance results since they affect both positive 
rates and incidence rates for the province. Further study is needed to deter-
mine why patients submit multiple specimens and see multiple doctors 
within a short time period.

K4
DISTRIBUTION Of INVASIVE PNEUMOcOccAL 
SEROTYPES IN cANADA: 2010–2011
A gRIffITH1, W DEMczUK1, I MARTIN1, A SHANE2, g TYRRELL3, 
MW gILMOUR1, cPHLN4

1National Microbiology Laboratory (NML), Public Health Agency of 
canada (PHAc), Winnipeg, MB; 2centre for Immunization and 
Respiratory Infectious Diseases, PHAc, Ottawa, ON; 3Provincial 
Laboratory for Public Health, Edmonton, AB; 4The canadian Public 
Health Laboratory Network, Winnipeg, MB
Objective: With the introduction of the 13-valent pneumococcal 
conjugate vaccine (PCV13), changes in the distribution of invasive 
Streptococcus pneumoniae serotypes are expected. This study presents the 
current distribution of invasive pneumococcal serotypes identified in 
Canada between 2010 and 2011.
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MethOds: This study includes 2335 cultures of invasive S. pneumoniae 
(IPD) submitted to the NML between April 1, 2010 and September 30, 
2011. Serotyping was conducted using antisera from the Statens Serum 
Institute using established methods.
Results: Serotypes 3, 7F, 11A, 12F, 19A and 22F represented half 
(n=1272) of all IPD isolates. A dramatic decrease was observed in the 
combined proportions of PCV13 serotypes 3, 7F and 19A among child 
isolates from 48% (36/75) during the 2nd quarter of 2010 to 16% (5/32) 
during the 3rd quarter of 2011. Increases of non-PCV13 serotypes 11A, 
12F and 22F in this age group has been observed from 7% (5/75) to 25% 
(8/32) during this interval.
cOnclusiOns: The current distribution of S. pneumoniae serotypes in 
Canada demonstrates that PCV13 has been effective in reducing IPD 
attributed to PCV13 serotypes. Continued monitoring of IPD serotypes is 
important to identify emerging replacement serotypes and to thoroughly 
assess the effectiveness of PCV13 over time.

ROOM: Port Alberni 
Session L

L1
fIfTEEN YEARS Of AcUTE cHILDHOOD ENcEPHALITIS: 
HAVE WE MADE ANY PROgRESS?
A BITNUN1,2, D MAcgREgOR1,2, S MAHANT1,2, S LEE1,2,  
SE RIcHARDSON1,2

1The Hospital for Sick children; 2University of Toronto, Toronto, ON
backgROund: The identification of cause in acute childhood 
encephalitis (ACE) remains sub-optimal. In many series a specific cause is 
found in fewer than 40%. The purpose of this report is to describe 15 years 
of prospective encephalitis investigation (Encephalitis Registry) at 
SickKids, Toronto.
MethOds: All immunocompetent children ≥4 weeks of age with ACE 
admitted Jan 1996 to Jan 2011 underwent extensive microbiological inves-
tigation for evidence of infection with putative viral/bacterial pathogens. 
Encephalitis definition: encephalopathy plus ≥2 of: fever (≥38.0°C); 
seizure(s); focal neurologic deficits; abnormal CSF; EEG/neuroimaging com-
patible with ACE. Probable cause defined by: (a) detection in CSF or; (b) 
detection in non-sterile site or reactive serology (excluding M. pneumoniae) 
without evidence of infection with other pathogens.
Results: 309 children were included. Mean age was 7.2±4.9 years; 52% 
were male. Evidence of infection found in 204 (66%); probable cause 
assigned to 138 (45%). Implicated pathogens include M. pneumoniae 
(n=22); HSV-1/2 (n=19); EBV (n=19); VZV (n=17; chickenpox = prob-
able); HHV-7 (n=15); influenza A/B (n=14); HHV-6 (n=12); parainflu-
enza viruses 1-3 (n=9); enteroviruses (n=5); adenoviruses (n=3); B. 
henselae (n=3). No arboviral encephalitides occurred. There were 6 deaths; 
49% of survivors had sequelae including impaired cognition (36%), focal 
deficits (18%) and seizures (17%).
cOnclusiOns: Our standardized investigative approach to ACE 
enhanced diagnostic yield, though a probable cause was identified in only 
45% of cases. This suggests that new strategies are needed to better eluci-
date the etiology of ACE. In assigning cause, strength of microbiologic 
evidence should be considered.

L2
IMPAcT Of THE USE Of AN AcUTE BAcTERIAL 
MENINgITIS ALgORITHM (ABMA) fOR EMERgENcY 
ROOM PHYSIcIANS (ERP) AS A QUALITY IMPROVEMENT 
TOOL TO IMPROVE ADMINISTRATION Of 
DExAMETHASONE (DM) PRIOR TO ANTIMIcROBIAL 
THERAPY (AT)
D SABUDA1, B DALTON1,2, T RIcH1,2, R LALL1,2, K zARNKE1,2,  
D gREgSON1,2, D HOLTON1,2, M LOUIE1,2, M MAH1,2,  
A PATTULLO1,2, K LAUPLAND1,2, T LOUIE1,2, T RUMBLES1,  
J cONLY1,2

1Alberta Health Services - calgary; 2University of calgary, calgary, 
AB
Objectives: An ABMA was introduced as a QI tool to improve 
administration of DM prior to AT in cases of suspected ABM. A before-
after study was conducted examining the outcomes for 6 years before and 3 
years after its introduction.
MethOds: An ABMA was developed for adult patients using a multi-
disciplinary, iterative approach and launched in 2008 across our health 
region. A retrospective chart based before-after study was performed using 
standard ICD-10 codes for ABM. Demographic data, presentation, diag-
nostic work-up, order of events of work-up, and timing of administration of 
DM and AT were entered into Excel (Microsoft Corp, 2003). The analysis 
focused on the outcomes of DM prior to receipt of AT and the timing of 
the latter using the IDSA 2004 Guideline as the gold standard. Levels of 
diagnostic workup were analyzed according to 3 levels of findings: clinical 
presentation, CSF findings, and microbiologic findings. Differences 
between groups were analysed using c2 or Fisher’s exact test for categorical 
variables and student’s t test for continuous variables.
Results: Of a total of 88 cases, using clinical presentation alone as a 
criterion, 14/36 (38.8%) vs 11/52 (21.1%) received DM (p=0.07) prior to 
AT post algorithm, suggesting a trend towards improvement. No signifi-
cant differences were seen if only microbiologically + cases were analyzed. 
Administration of DM occurred at a mean of 48.6 vs 49.5 min prior to 
SAT, , before and after the launch of the ABMA.
cOnclusiOns: The results suggest the use of an ABMA for ERPs as a 
tool to improve the administration and timing of DM prior to AB for sus-
pected ABM demonstrated a trend to improvement in the order but not 
the timeliness of administration. Additional efforts or alternate strategies 
may be required.

L3
TARgETED ScREENINg Of LABORATORY SPEcIMENS fOR 
AcUTE HIV INfEcTION AMONg MEN WHO HAVE SEx 
WITH MEN
D cOOK1, M gILBERT1,2, M REKART1,2, M STEINBERg1,3,  
M KWAg1, W MEI1, R cHOW1, P TSANg1, A MAK1, M KRAJDEN1,2

1Bc centre for Disease control; 2University of British columbia, 
Vancouver; 3Simon fraser University, Burnaby Bc
Objective: We assessed the performance of a diagnostic algorithm that 
includes pooled HIV RNA nucleic acid testing (NAT), targeted at labora-
tory specimens from clinic sites highly frequented by men who have sex 
with men (MSM), for the detection of acute HIV infection (AHI).
MethOds: Between Jan 2007 and Jun 2011, specimens submitted for 
HIV testing from males ≥19 yr from clinic sites with a high proportion of 
MSM were tested. AHI was identified using a 3rd generation HIV EIA 
screen test (non-reactive or reactive), together with a non-reactive or 
indeterminate HIV-1 Western blot, and positive HIV-1 p24 antigen (Jan 
2007-Mar 2009) or HIV-1 RNA (Apr 2009-Jun 2011). From Apr 2009 to 
Jun 2011, 3rd generation EIA non-reactive specimens were also tested for 
HIV-1 RNA in pools of 24 to identify pre-seroconversion AHI.
Results:

Jan 2007-Mar 2009 Apr 2009-Jun 2011 % Change
Test Volume 14,178 16,075 +13%
All New HIV Cases 173 155 –10%
AHI Cases 15 34 +127%
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Of the AHI identified after implementing pooled NAT testing, 
14/34 (41%) would not have been detected by 3rd generation EIA 
screening. The study population accounts for ~4% of all HIV tests in 
the province, while yielding 65% of all AHI.
cOnclusiOns: The use of targeted pooled NAT screening sub-
stantially increased the yield of AHI diagnoses among the study popu-
lation. Targeted screening of high risk individuals with pooled NAT 
leads to earlier detection and significant yields of AHI, while avoiding 
the high cost of universal pooled NAT screening.

L4
MANAgEMENT Of Clostridium diffiCile INfEcTION 
AND THE EffEcT ON MORTALITY
H HOANg, S SMITH
University of Alberta, Edmonton, AB
Objective: Clostridium difficile infection (CDI) accounts for 15-25% of 
antibiotic-associated nosocomial diarrhea. Treatment guidelines have been 
developed to optimize management of this common cause of hospital mor-
bidity. The objective of this study was to examine risk factors for CDI-
related mortality, and assess the degree of adherence to treatment 
guidelines and their effect on mortality rates.
MethOds: Patients admitted to the University of Alberta Hospital, 
Edmonton, Canada who died between 2008 to 2010 with a stool sample 
positive for Clostridium difficile toxin within the preceding one month were 
identified. Baseline demographics and antibiotic exposure were collected 
to identify risk factors for CDI-acquisition. Factors including time to treat-
ment, treating service, and adherence to the treatment guidelines were 
studied to determine effect on mortality.
Results: 41 patients met the inclusion criteria of which 39 patients had 
charts available for review. 34/39 (87.2%) had documented antibiotic 
exposure prior to CDI-acquisition. 34/39 (87.2%) were treated for CDI. Of 
the 34 treated for CDI, 12 deaths were attributable to CDI. 43% of those 
treated >2 days after symptom-onset had a CDI-attributable death com-
pared with only 30% of those treated ≤2 days from symptom onset 
(p=0.487). 20/34 (58.8%) patients were treated according to treatment 
guidelines with an associated trend towards decreased CDI-mortality com-
pared to those not treated as per guidelines (25% vs. 50%) (p=0.163).
cOnclusiOns: Treatment of CDI according to guidelines occurred in 
20/34 (58.8%) patients included in this study. Those not treated according 
to guidelines had a trend towards higher CDI-attributable mortality. This 
underscores the relevance of treatment guidelines in CDI-management 
and highlights areas for improvement.
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SP1
cHARAcTERIzINg b. CenoCepaCia-INDUcED 
NEUTROPHIL DEATH IN cHRONIc gRANULOMATOUS 
DISEASE
A McDONALD1,2, D SPEERT1,2

1Departments of Microbiology and Immunology and Pediatrics, 
University of British columbia; 2centre for Understanding and 
Preventing Infection in children, Vancouver, Bc
Objective: Patients with chronic granulomatous disease (CGD) are 
unable to produce phagocytic toxic reactive oxygen species (ROS) upon 
pathogen interaction and suffer from recurring infections. The Burkholderia 
cepacia complex (Bcc) is a group of opportunistic pathogens that cause lung 
infections in immuno-compromised patients. In CGD, Bcc can cause 
necrotizing pneumonia and sepsis and are the leading bacterial cause of 
death. The pathology is characterized by infiltrating neutrophils (PMN), 
and the species Burkholderia cenocepacia induces enhanced cell death in 
CGD PMN compared to controls in vitro. The objective of this study was 
to further characterize the mechanism leading to this PMN death.

MethOds: Primary human PMN were treated with diphenyleneiodo-
nium, to inhibit ROS, mimicking CGD. Normal and ROS-deficient PMN 
were challenged with four clinical isolates of B. cenocepacia, and cell death 
was measure by flow cytometry. Intracellular bacteria were detected by 
lysing PMN and counting colony-forming units. Caspase activation, a 
hallmark of apoptosis, was examined using a FLICA detection probe to 
examine the rate of caspase activation. The impact of differential caspase 
activation was examined by pre-treating PMN with the caspase inhibitor 
zvad-fmk and measuring cell viability.
Results: All B. cenocepacia isolates induced substantially more necrosis 
in ROS-deficient PMN compared to healthy controls. B. cenocepacia per-
sisted longer in ROS-deficient PMN, in which there was a greater cas-
pase-3 response that was not resolved as in normal PMN, but increased 
over time.
cOnclusiOn: B. cenocepacia is able to survive within PMN in the 
absence of ROS and induce a prolonged caspase response that is associated 
with increased necrosis.

SP2
cHARAcTERIzATION Of THE OVARIAN cANcER 
MIcROBIOME
V MONTOYA, K JEWELL, S SHAH, D HUNTSMAN, P TANg
University of British columbia, Vancouver, Bc
backgROund: Our microbiota may play a significant role in the 
development of chronic and neoplastic diseases. The association of ovarian 
cancer with pelvic inflammatory disease (PID) suggests that microorgan-
isms, both endogenous microbiota as well as known pathogens, may lead to 
the development of certain subtypes of ovarian cancer.
Objective: We will use metagenomics to compare the microbiota from 
three ovarian cancer subtypes: high-grade serous (HGS), endometrioid 
(E), and clear-cell (CC) carcinomas. Non-ovarian cancer tissue from an 
epithelioid sarcoma (ES) will be used as a control.
MethOds: RNA was extracted, reverse-transcribed, and sequenced on 
an Illumina Genome Analyzer IIx. After filtering for low quality reads and 
human sequences, the remaining reads were analyzed on the GenomeQuest 
server.
Results: The microbial sequences recovered in HG, CC, E, and ES 
sarcoma tissue made up 0.3%, 0.05%, 1.1%, and 0.8% of the total reads, 
respectively. In the ovarian cancer samples, we recovered microbial 
sequences representing bacteria found in the vaginal microbiome and as 
well as those associated with PID, including lactobacilli, Neisseria gonor-
rhoeae, Gardnerella vaginalis, and staphylococcus, all of which were not 
recovered in ES tissue.
cOnclusiOns: Many species of bacteria, phage, and viruses were 
recovered in ovarian cancer tissue samples but were absent in non-ovarian 
tissue suggesting that ovarian cancer tissue is not sterile and that these 
organisms may be associated with ovarian cancer. Follow-up studies using 
targeted PCR assays will be used to screen a larger set of samples for the 
presence of these microorganisms.

SP3
THE INfLUENcE Of HLA B35 AND B51 ON DISEASE 
PROgRESSION AMONg HIV INfEcTED INDIVIDUALS IN 
THE PROVINcE Of MANITOBA
Y KEYNAN1,2, z RUEDA3, K BRESLER2, M BEcKER1,2, K KASPER1,2

1University of Manitoba; 2Manitoba HIV Program, Winnipeg, MB; 
3University of Antioquia, Medellin, colombia
The course of HIV infection is characterized by ongoing loss of CD4 cells 
which determines disease progression and susceptibility to opportunistic 
infections. The rate of CD4 decline is determined by a combination of 
viral and host factors. Human leukocyte antigen genes are highly polymor-
phic genes responsible for expression of cellular surface molecules that 
present antigens to T lymphocytes. Antigen recognition and ensuing cyto-
toxic T cell response depend on the context of HLA genes. Several HLA-B 
genes have been shown to predict rate of HIV disease progression with 
HLA B53 and HLA B35 associated with rapid CD4 decline while B27 and 
B57 are associated with a slower rate. We sought to determine the HLA-B 
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genotypes among individuals infected with HIV in Manitoba. We present 
the association of HLA-B genotypes and disease progression rates among 
294 individuals. Understanding the genetic background may help to 
understand the characteristics of the epidemic in the province.
Results: 294 individuals for which HLAB typing was available along 
with clinical information including: demographic, co-morbidities, oppor-
tunistic infection as well as consecutive CD4 counts were included in the 
analysis. HLAB alleles were: 180 controls, 58 HLA B51 and 56 HLA B35. 
A regression model using age, HAART and HLA as independent variables. 
HLA B35 was associated with HR of 2.18 (CI 1.39–3.42) and HLA B51 
with HR of 2.235 (CI 1.30–3.89) for progression to CD4<200.
cOnclusiOns: HLA B35 is common in the MB patient population 
and similar to other cohorts its presence is associated with rapid CD4 
decline. HLA B51, another common allele in the MB HIV infected popu-
lation is associated with rapid disease progression. This allele has been 
associated with slow disease progression among patients of European 
descent but is shown here to correlate with fast CD4 decline.
The immune mechanisms associated with the HLA’s that are predictive of 
rapid progression remain to be determined in the unique population of the 
Prairies.

SP4
EffIcAcY Of BISMUTH-ETHANEDITHIOL INcORPORATED 
IN A LIPOSOME-LOADED TOBRAMYcIN fORMULATION 
AfTER INTRATRAcHEAL ADMINISTRATION IN RATS WITH 
PULMONARY p. aeruginosa INfEcTION
M ALHARIRI, A OMRI
The Novel Drug & Vaccine Delivery Systems facility, Department of 
chemistry and Biochemistry, Laurentian University, Sudbury, ON
Objective: To investigate the alterations in the quorum-sensing signal 
molecule N-acyl homoserine lactone (QS-AHL) secretion, the release of 
Pseudomonas aeruginosa (PA) virulence factors and in vivo antimicrobial 
activity of Bismuth-Ethanedithiol Incorporated in a Liposome-Loaded 
Tobramycin Formulation (LipoBiEDT-TOB) administered to rats chroni-
cally infected with PA.
MethOds: Q-AHL was monitored by a biosensor organism. PA viru-
lence factors were assessed spectrophotometrically. Agar beads model of 
chronic Pseudomonas lung infection in rats were used to evaluate the effi-
cacy of the liposomal formulation in the reduction of bacterial count. The 
levels of active tobramycin in lungs and kidneys were evaluated by micro-
biological assay.
Results: LipoBiEDT-TOB was effective in disrupting the Q-AHL and 
significantly (p <0.05) reduced lipase, chitinase and protease productions. 
Twenty four hours after 3 treatments, the cfu counts performed on lungs 
treated with LipoBiEDT-TOB were of 3 log10CFU/lungs comparatively to 
7.4 and 4.7 log10CFU/lungs respectively in untreated and in lungs treated 
with free antibiotic. The antibiotic concentration after the last dose of 
LipoBiEDT-TOB was 25.1 µg/lungs while no tobramycin was detected in 
kidneys. However, no antibiotic was detected in lungs whereas 6.5 µg/kid-
neys were detected following the administration of free antibiotic.
cOnclusiOns: LipoBiEDT-TOB reduced the production of quorum 
sensing and virulence factors and could highly improve the management of 
chronic pulmonary infection in cystic fibrosis patients.

SP5
ENHANcED AcTIVITY Of LIPOSOMAL cLARITHROMYcIN 
AgAINST pseudomonas aeruginosa ISOLATES fROM 
PATIENTS WITH cYSTIc fIBROSIS
M ALHAJLAN, A OMRI
Department of chemistry and Biochemistry, Laurentian University, 
Sudbury, ON
Objective: The aim of this work was to investigate the efficacy and 
innocuity of several liposomal formulations containing Clarithromycin 
against clinical isolates of PA from the lung of cystic fibrosis (CF) 
patients.
MethOds: The liposomal clarithromycin formulations were prepared by 
the dehydration-rehydration method and their sizes were measured using 

the dynamic light scattering technique. The encapsulation efficiency of 
these liposomal formulations was determined by microbiological assay and 
their stability in biological fluid was evaluated for a period of 48hrs. The 
MICs and MBCs of free and liposomal formulations were determined with 
PA strains isolated from CF patients (CLSI). The toxicities of these lipo-
some preparations on A549 cell lines were evaluated.
Results: The average of liposomal sizes was below 222 nm in diameter 
with an encapsulation efficiency value ranging from 5.7±0.01% to 
30.4±0.1%. The liposomes retained more than 70% of their drug content 
during the 48 h time-period. Interestingly, the highly resistant strains of PA 
became susceptible to clarithromycin when it is encapsulated in liposomal 
formulations. The clarithromycin-entrapped liposomes were much less 
cytotoxic than free drug.
cOnclusiOn: The encapsulation of clarithromycin into liposomes 
significantly increased the in vitro antibacterial activity of this agent 
against clinical resistant strains of P. aeruginosa. These formulations could 
be used as a new strategy of drug delivery system to lower antibiotic quan-
tity and enhance efficacy of existing antibiotics against resistant microor-
ganisms that commonly affect individuals with cystic fibrosis.

SP6
LIPOSOMAL N-AcETYLcYSTEINE REDUcES BIOfILMS AND 
AffEcTS BAcTERIAL gROWTH Of pseudomonas 
aeruginosa ISOLATED fROM cYSTIc fIBROSIS PATIENTS
A HASANIN, A OMRI
Laurentian University, Sudbury, ON
Objective: The aim of this study was to evaluate the antibiofilm activ-
ity of liposomal N-acetylcysteine (L-NAC) and its antimicrobial effect 
against Pseudomonas aeruginosa strain from cystic fibrosis patients.
MethOds: L-NAC was prepared by the dehydration-rehydration 
method. The encapsulation efficiency and minimal inhibitory concentra-
tions (MIC) of the free NAC (F-NAC) and L-NAC against clinical isolate 
of P. aeruginosa were determined by microtitre broth dilution method. In 
vitro time-kill studies were performed using both NAC formulations at 5, 
2.5, 1.25, 0.63, 0.31, 0.16, 0.08 and 0.04 mg/ml. The effect of these formu-
lations on biofilms production was assessed using the Calgary Biofilm 
Device and their cytotoxicity was evaluated on A549 cell lines.
Results: The encapsulation efficiency of NAC by liposomes was 
measured as 37%. The MIC of L-NAC was lower (1.25 mg/ml) than 
that of F-NAC (5 mg/ml). L-NAC reduced the amount of biofilm by 
55% at 5 mg/ml. The time-kill values of L-NAC were better than that of 
F-NAC. A549 cells were not affected by 24h exposure of 5 mg/ml L-NAC.
cOnclusiOn: Liposomal N-acetylcysteine formulation appears to be 
safe and can be used as antimicrobial agent against highly resistant P. 
aeruginosa in Cystic Fibrosis patients.

SP7
SAfETY AND TOLERABILITY Of INHALED NITRIc OxIDE IN 
cHILDREN WITH SEVERE MALARIA
L HERMANN1,2, M HAWKES3, A cONROY4, R OPOKA5, S 
NAMASOPO6, c MILLER7, c JOHN8, c LILES1,2, K KAIN1,2

1faculty of Medicine, University of Toronto; 2McLaughlin-Rotman 
centre for global Health; 3Institute of Medical Sciences; 
4Department of Laboratory Medicine and Pathobiology, University 
of Toronto, Toronto, ON; 5Department of Pediatrics and child 
Health, Mulago Hospital and Makerere University, Kampala; 
6Department of Pediatrics, Jinja Regional Referral Hospital, Jinja, 
Uganda; 7Department of Respiratory Medicine, University of British 
columbia, Vancouver, Bc; 8Division of global Pediatrics, 
Department of Pediatrics, University of Minnesota, Minneapolis, 
MN, USA 
Objective: Based on the efficacy of inhaled nitric oxide (iNO) in 
experimental cerebral malaria in animal models, we are conducting a ran-
domized clinical trial using iNO at 80ppm for adjunctive treatment of 
severe malaria in Ugandan children. Low-flow iNO at a concentration of 5 to 
80 ppm is approved for use by the US FDA for the treatment of neonates 
with hypoxic respiratory failure. It is well tolerated and generally safe with 
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methemoglobinemia (metHg) and increased nitric dioxide (NO2) as dose-
dependent adverse reactions. We will report on the safety and tolerability 
in this study population.
MethOds: This prospective, randomized, blinded clinical trial com-
pares adjunctive continuous inhaled NO (80 ppm) to placebo (room air) in 
Ugandan children with severe malaria. Children are excluded if their base-
line metHg levels are greater than 2%. MetHg and NO2 levels and poten-
tial drug adverse reactions are closely monitored.
Results: 25 children have been enrolled to date with 10 in the iNO 
group. 15 out of 184 (8.2%) screened children were excluded due to ele-
vated baseline metHg. The median peak metHg level in the iNO group 
was 6.6 (IQR 5.6-7.6) at 47.2 hrs (IQR 17.5-61.8) compared to 2.2 (IQR 
2.1-2.6) for the placebo group. An increased rate of hyperglycemia was 
seen in children treated with iNO.
cOnclusiOn: In our study population we found higher than expected 
levels of metHg at baseline, which lead to exclusion of children that would 
have otherwise been eligible. At iNO of 80 ppm, the median maximum 
metHg level is comparable to previous studies. However, the time to reach 
the maximum level is significantly longer than in previous reports. Further 
evaluation is required to determine if this difference is real and to investi-
gate the reason for this difference.

SP8
THE EffEcTS Of UV LIgHT ON THE ANTIMIcROBIAL 
AcTIVITIES Of cAVE AcTINOMYcETES
D RULE, N cHEEPTHAM
Thompson Rivers University, Kamloops, Bc
Objectives: Multi-drug resistant, infectious organisms are a leading 
cause of death worldwide. Thus, the need for novel antimicrobial com-
pounds is greater now than ever before. The objectives of this study were: 
to determine whether actinomycete strains isolated from the cave in Wells 
Gray Provincial Park, BC, have the potential to produce new antibiotics, 
and to determine whether UV light can stimulate actinomycete antimicro-
bial activity against several well-known, drug-resistant pathogens.
MethOds: More than 400 actinomycete strains previously isolated from 
Helmcken Falls cave, Wells Gray Provincial Park, BC, were subjected to 
preliminary screening against seven pathogens. The screening involved 
carrying out the “plug assay” on pathogen-seeded plates, exposing the 
plates to both UV and non-UV light conditions, and measuring the zones 
of inhibition on the plates after incubation to assess antimicrobial 
activity.
Results: Of the more than 400 actinomycete strains tested, 99 strains 
showed anmicrobial activity against numerous pathogenic organisms. In 
particular, 26 of these strains were activated only in the presence of ultra-
violet light, while the remainder was activated in non-UV, and both UV 
and non-UV light conditions.
cOnclusiOns: Though the metabolites produced by these strains 
have yet to be determined, cave actinomycetes have the potential to yield 
novel antimicrobial drugs. It is possible that exposing microorganisms that 
traditionally live in the dark to new, lighted environments may somehow 
enhance their antimicrobial activity, which can then be harnessed for drug 
production. However, further investigation of the role of UV light in 
metabolite activation has yet to be made.

SP9
HUMAN HERPES VIRUS 7: TRUE cAUSE Of ENcEPHALITIS 
OR INNOcENT BYSTANDER?
K ScHWARTz, SE RIcHARDSON, D MAcgREgOR, B BANWELL,  
S MAHANT, A BITNUN
The Hospital for Sick children, Toronto, ON
Objectives: Human herpesvirus 7 (HHV7) has been associated with a 
variety of neurological conditions in case reports and small case series. A 
conclusive pathogenic role has not been established. The objective of this 
study was to better elucidate the role of HHV7 in central nervous system 
(CNS) disease in children.
MethOds: Retrospective case series of children ≤18 years of age hospi-
talized between Jan 1996 and Dec 2011 in whom HHV7 was detected by 

PCR in the CSF. Most children had standardized microbiologic investiga-
tion as part of the prospective SickKids Encephalitis Registry. Cases were 
classified as probable HHV7 disease, or as due to alternate infectious or 
non-infectious causes by a multi-disciplinary team.
Results: A total of 54 children had HHV7 detected in their CSF. 
HHV7 was the probable cause in 19 (35%), including 10 with encephalitis, 
8 with meningitis and 1 who died of refractory status epilepticus. Over the 
15 year period HHV7 accounted for 3% of encephalitis cases (10/330). Of 
10 with encephalitis 6 had a normal outcome, 4 had persistent neurological 
impairments. In 35 (65%) a more plausible cause of CNS disease was iden-
tified: enterovirus (3), bacterial (2), Lyme disease (1), varicella zoster virus 
(VZV; 1) and tuberculous (1) meningitis; VZV (1) and EBV (1) encepha-
litis; demyelinating conditions (13); anti-NMDAR (1); other (11).
cOnclusiOns: HHV7 was associated with CNS disease in children in 
our series. However, the observation that 65% had a clear alternate cause 
indicates that detection of HHV7 by PCR in CSF may be coincidental in 
some cases, likely due to latent infection of lymphocytes. Further study 
combining CSF PCR with serology may better define the role of HHV7 in 
CNS disease.

SP10
TIcK PARALYSIS IN BRITISH cOLUMBIA
VP MO, M-K LEE, K fERNANDO, R MANN, J cHIANg, Q WONg, 
M MORSHED
BccDc Public Health Microbiology and Reference Laboratory, 
Provincial Health Services Authority, Vancouver, Bc
Objective: Tick paralysis is caused by the exposure of a neurotoxin 
released by tick(s) during blood meals. As the disease is sporadic in the 
Pacific Northwest and the Rocky Mountain states of the United States, we 
reviewed tick submission records from the past 20 years to analyze cases of 
tick paralysis in British Columbia.
MethOds: Since this is a passive surveillance, we were not able to cap-
ture all the cases. Case definition is based on tick submissions along with 
tick paralysis data from the requisitions. Both human and animal cases dur-
ing the period between 1990 and 2010 were included. Positive cases were 
then analyzed based on tick identification, location, host sex and age, and 
geo-mapped data.
Results: Fifty two cases were identified, including human (21), dogs 
(29), llama (1), and horse (1). Four species of tick were identified: Ixodes 
pacificus, Rhipicephalus sanguineus, Dermacentor albipictus, and the domi-
nant species, Dermacentor andersoni (84.6%). Case distribution of tick 
paralysis was found in the southern part of Vancouver Island and BC 
mainland, with one case from Calgary, Alberta. Most of the cases (94%) 
occurred during spring (March-June). For human cases, there was no sex 
preference but it was more common (~86%) in the younger (<10 years) 
and older (>50 years) age groups.
cOnclusiOn: Dominant vector of tick paralysis in BC is D. andersoni, 
as found in historic data (1900-1968). Tick paralysis is seasonal and distrib-
uted across southern BC, mainly in the interior. Human data showed that 
tick paralysis had no sex preference but was predominant at the extreme 
ends of the age spectrum.

SP11
aCtinomyCes INfEcTIONS IN cHILDREN: A TEN-YEAR 
REVIEW
E fERA1,2, A AL-AMMANI1, A WADHWA1,2, SE RIcHARDSON1,2

1The Hospital for Sick children; 2University of Toronto, Toronto, 
ON
Objectives: Actinomyces species are anaerobic, filamentous, gram posi-
tive bacteria that are commensals of the oropharynx, GI tract and vagina. 
Classically actinomycosis affects the cervicofacial, thoracic or abdominal 
areas, and is typically caused by Actinomyces israelii. The objective of this 
study was to review the clinical features and microbiology of pediatric 
Actinomyces infections.
MethOds: In this retrospective observational study, patients with posi-
tive cultures for Actinomyces species from 1999-2008 were identified and 
hospital charts reviewed.
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Results: 38 positive cultures were identified. Of these, 28 (74%) were 
isolated from blood and 10 (28%) from pus aspirates, biopsies or wound 
swabs. Of the non-blood specimens, 6 (60%) were of head and neck origin. 
50% of the pus specimens were polymicrobial. Of the patients with positive 
blood cultures, 7 (24%) had concurrent oropharyngeal compromise, 8 
(20%) GI compromise, 4 (15%) had aspiration pneumonia. Of the positive 
blood cultures, 1 was polymicrobial and 3 had a second organism isolated 
from a different site concurrently. Overall, the most common species were 
A. odontolyticus (50%), and A. naeslundii (28%). A. israelii accounted for 
only 5%. 90% of patients with non-bloodstream infection received appro-
priate systemic antibiotic treatment compared to only 55% of those with 
positive blood cultures.
cOnclusiOn: Actinomyces bacteremia occurs in children, particularly in 
the setting of oropharyngeal, GI or respiratory mucosal compromise. The 
clinical significance is unclear and may at times represent transient clinically 
insignificant bacteremia. Furthermore A. odontolyticus and A. naesludii 
appear to be the predominant species isolated in this pediatric cohort as 
opposed to A. israelii.

SP12
MAcROLIDE USE IN THE TREATMENT Of cRITIcALLY ILL 
PATIENTS WITH PNEUMONIA: INcIDENcE, cORRELATES, 
TIMINg AND OUTcOMES
H HOANg1, WI SLIgL1, D EURIcH1, A MALHOTRA2, TJ MARRIE3,  
SR MAJUMDAR1

1University of Alberta, Edmonton, AB; 2Harvard University, Boston, 
Massachusetts, USA; 3Dalhousie University, Halifax, NS
Objectives: Macrolides have been postulated to decrease mortality in 
community acquired pneumonia (CAP) via immunomodulatory properties 
in addition to their antimicrobial action. We studied the incidence, corre-
lates, timing and mortality associated with macrolide-based treatment for 
critically ill patients with pneumonia – hypothesizing that macrolide use 
would be associated with decreased mortality.
MethOds: We prospectively enrolled a population-based cohort of 
critically ill adults with CAP over 2 years from 5 intensive care units 
(ICU) in Edmonton, Canada. Data collected included comorbidities, dis-
ease severity (APACHE II), pneumonia severity (PSI), and type and tim-
ing of antibiotics. The independent association between macrolide-based 
treatment at presentation and 30-day all-cause mortality was examined 
using multivariable Cox regression.
Results: The cohort included 328 patients. 28% received macrolide-
based treatments. Nursing home residence was the only significant corre-
late of macrolide-based treatment (15% vs. 30% for non-residents, p=0.02). 
52% of patients received effective antibiotic therapy within 4 hours of pre-
sentation. Overall mortality was 16% at 30 days; 15% in those on mac-
rolides vs. 17% for non-macrolides (aHR 0.89, 95% CI 0.48-1.65, p=0.71). 
Patients receiving effective antibiotic treatment within 4 hours of presen-
tation were less likely to die than those who received delayed therapy (14% 
vs. 17%, aHR 0.51, 95% CI 0.27-0.96, p=0.038).
cOnclusiOns: Macrolide-based treatment was not associated with a 
lower 30-day mortality among critically ill patients with pneumonia, 
although receipt of any effective antibiotic(s) within 4 hours was. Based on 
these results, choice of antibiotics is likely less important than timely 
treatment.

SP13
DETEcTION Of OxA-48 cARBAPENEMASE: REPORT Of 
THE fIRST 2 cASES IN EASTERN ONTARIO
c ELLIS1,2, M DESJARDINS1,2, R MELANO3,4, S PATEL3,4,  
O LASTOVETSKA3, B TOYE1,2

1The Ottawa Hospital; 2University of Ottawa, Ottawa; 3Public 
Health Ontario Laboratories; 4Univeristy of Toronto, Toronto, ON
Objective: OXA-48 carbapenemases have rarely been reported in 
Canada and may be the most difficult to detect in clinical laboratories. We 
describe the first 2 patients with OXA-48 producing Enterobacteriaceae 
identified in Eastern Ontario.

MethOds: Meropenem and ertapenem MICs were determined by E-test 
or agar dilution. Isolates were investigated phenotypically with Rosco 
Diagnostica KPC + MBL Confirmation Kit. Multiplex PCR testing for 
carbapenemase genes, including blaOXA-48-like genes, was performed. 
Isolates were compared by pulsed field gel electrophoresis (PFGE). A chart 
review of both patients was completed.
Results: Enterobacteriaceae positive for blaOXA-48-like genes from 2 patients 
were detected in the same hospital. An E. coli (EC) was isolated from the 
urine and leg wound of patient #1 who received previous medical care in 
Syria. This EC had an AmpC ß-lactamase phenotype and was confirmed to 
have the blaOXA-48 gene. Patient #2 recently moved from Egypt and had 
infection of a G-tube site with an ESBL positive EC as well as rectal colo-
nization with both EC and K. pneumoniae. All 3 isolates were positive for 
blaOXA-48 gene. Ertapenem and meropenem MICs of all the above isolates 
ranged from 8 to >32 mg/L and ≤1 to 16 mg/L, respectively. Rosco disk 
testing demonstrated reduced zone diameters around all tablets (mero-
penem zone 12-19 mm), but no inhibition with boronic acid or dipicolinic 
acid. PFGE profiles of the isolates differed for both patients and there was 
no epidemiological link.
cOnclusiOn: These are the first OXA-48 type carbapenemase identi-
fied in Eastern Ontario. Canadian laboratories should have surveillance 
methods in place for their detection, especially in patients from high risk 
countries.

SP14
fATAL PNEUMONIA DUE TO METHIcILLIN SENSITIVE 
staphlyoCoCCus aureus cONTAININg PANTON-
VALENTINE LEUKOcIDIN (PVL) AND AN ELEVATED 
VANcOMYcIN MIc
B cOBURN1, L LOUIE2, AE SIMOR1,2, D RIccIUTO3,4

1University of Toronto; 2Sunnybrook Health Sciences centre, 
Toronto; 3Lakeridge Health, Oshawa; 4Queen’s University, 
Kingston, ON
Objective: When reported, higher mortality caused by MRSA versus 
MSSA may be due to resistance per se, virulence factors that segregate with 
resistance, inferior treatments for MRSA versus MSSA, or patient associ-
ated factors. We report a case of a previously healthy 52-year-old female 
who succumbed to multifocal pneumonia and sepsis due to MSSA.
MethOds: Case report and review of the literature.
Results: A 52 year-old female presented to hospital with abrupt onset of 
malaise and rapidly progressive sepsis. She was intubated and required vaso-
pressor support. She was empirically treated with vancomycin and ceftriax-
one. Chest radiography revealed bilateral, multifocal opacities. Blood 
cultures grew MSSA within several hours of admission. She succumbed to 
her illness within 72 hours. Post-mortem examination revealed bilateral lung 
abscesses. There was no gross or histological evidence of infective endocardi-
tis, other endovascular infection or extra-pulmonary infectious focus. Her S. 
aureus isolate underwent molecular characterization. The isolate belonged to 
spa type UJGFMB (Ridom t189); MLST ST188; and was positive by PCR for 
pvl and fnbB. PCR for fnbA, sea, seb, sec, TSST, seg, cnaA, cnaB were nega-
tive; vancomycin MIC as determined by E-test was 1.5 µg/ml.
cOnclusiOn: Recently, decreased susceptibility to vancomycin has 
been observed to correlate with worse outcomes in MSSA infections. PVL 
has been implicated in disease severity irrespective of methicillin sensitiv-
ity. The presence of PVL and an elevated vancomycin MIC in this patient 
may have contributed to her severe, rapidly fatal sepsis.

SP15
EPIDEMIOLOgY Of MRSA IN PEDIATRIc AND ADULT 
INPATIENTS: A cOMPARISON USINg THE 1995-2007 
cANADIAN NOSOcOMIAL INfEcTION SURVEILLANcE 
PROgRAM (cNISP) DATA
T LOcKE1,2, A MOUNcHILI1,2, D cOYLE2, c QUAcH3,4, L PELUDE1

1Public Health Agency of canada; 2University of Ottawa, Ottawa, ON; 
3The Montreal children’s Hospital; 4Mcgill University, Montreal, Qc
Objective: The CNISP has been conducting surveillance of methicillin-
resistant Staphylococcus aureus (MRSA) among inpatients since 1995, given its 
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burden and impact on the healthcare system. In the absence of data comparing 
the epidemiology of adult and pediatric MRSA, we aimed to compare MRSA 
in pediatric and adult inpatients from participating CNISP facilities.
MethOds: CNISP MRSA surveillance data from 1995 to 2007 was used. 
Data included: patient characteristics, clinical outcomes, and molecular labora-
tory testing. Descriptive statistics and non-parametric tests were used to compare 
pediatric and adult MRSA, where appropriate. Incidence was also calculated.
Results: Overall, 1,262 pediatric and 35,907 adult MRSA cases were 
reviewed. Adults were more likely to be colonized than children (67.8 v. 
50.9%; p<0.001) and were also more likely to harbour a healthcare vs. a 
community-associated MRSA (72.0 v. 42.2%; p<0.001). Skin and soft tis-
sues was the most common site of infection for adults and children although 
the incidence was significantly higher in children (28.5 v. 10.8%; p<0.001). 
The incidence of urinary tract infections was higher in adults (3.7 v. 1.9%, 
p<0.001). CMRSA7 and CMRSA10 were more likely isolated from infected 
children (23.7 v. 2.5% and 28.5 v. 13.0%, respectively; p<0.001), whereas 
CMRSA2 was more likely isolated from infected adults (47.6 v. 26.4%; 
p<0.001). There was no difference in the proportion of patients colonized 
with CMRSA2 (48.5 v. 50.2%; p>0.10) in the two population subsets.
cOnclusiOn: Significant differences exist in the epidemiology of adult 
and pediatric patients colonized and infected with MRSA. These differences 
may have implications for infection prevention and control strategies.

SP16
cARBAPENEMASE-PRODUcINg enterobaCteriaCae IN 
ONTARIO, 2008–2011
O LASTOVETSKA1,2, N TIJET2, P RAWTE2, S LO2, H SIEBERT2,  
DE LOW1,2, S PATEL2, R MELANO1,2

1University of Toronto; 2Public Health Ontario Laboratories, 
Toronto, ON
Objective: To describe the increased detection of carbapenemase-pro-
ducing Enterobacteriaceae in Ontario.
MethOds: Isolates suspected to be carbapenem resistant Enterobacteriaceae 
received at Public Health Ontario Laboratories were subject to the follow-
ing algorithm: isolates with confirmed MICs ≥1 µg/ml for imipenem or 
ertapenem, and/or ≥2 µg/ml for meropenem were tested by different pheno-
typic methods for carbapenemase activity detection (Modified Hodge test 
and, most recently, the inhibitor test*). Subsequently, molecular charac-
terization of the carbapenemase genes was performed in the positive iso-
lates. Molecular typing was performed by multilocus sequence typing 
(MLST). *Clin. Microbiol. Infect. 17:552-556, 2011
Results: In the period Jan 2008-Dec 2011, the Klebsiella pneumoniae car-
bapenemase (KPC), the oxacillinase (OXA)-48, the New Delhi metallo-ß-
lactamase (NDM) and the Verona integron-encoded metallo-ß-lactamase 
(VIM) were identified (N=73):

year (n)
Carbapenemase Type (n)

KPC (30) OXA-48 (8) NDM (32) VIM (3)
2008 (4) 4 Kpn Not detected Not detected Not detected
2009 (4) 3 Kpn Not detected 1 Eco Not detected

2010 (20) 9 Kpn 1 Kpn
1 Ecl, 2 Eco, 3 Kpn, 1 

Mmo, 1 Pst, 1 Pre 1 Eco

2011 (45)
1 Cfr, 2 Ecl, 

11 Kpn 3 Eco, 4 Kpn
2 Ecl, 5 Eco, 13 Kpn, 2 

Mmo 2 Ecl
References (n): Cfr, Citrobacter freundii (1); Ecl, Enterobacter cloacae (7); 
Eco, Escherichia coli (12); Kpn, K. pneumoniae (48); Mmo, Morganella mor-
ganii (3); Pst, Providencia stuartii (1); Pre, P. rettgeri (1)

Our data show that incidence of carbapenemase-producing strains has 
increased, particularly in the last 2 years. All the KPC-Kpn (n=27) 
belonged to ST258 or closely related. Diversity of MLST-types was 
observed between NDM-Kpn (n=16) and Eco (n=7) strains. Kpn was the 
prevalent species (n=48) mainly consequence of the clonal dissemination 
of blaKPC and the polyclonal spread of blaNDM.
cOnclusiOns: Since 2008, carbapenemase-producing Enterobacteriaceae 
were increasingly observed in Ontario, particularly NDM- and KPC-
producers. Their detection, associated with multidrug resistance phenotype, 
highlights the importance of continued surveillance to preserve the last 
antimicrobial options currently available.

SP17
PREVALENcE Of ExTENDED SPEcTRUM ß-LAcTAMASE, 
AMPc cEPHALOSPORINASE, AND cARBAPENEMASE 
PRODUcINg ENTEROBAcTERIAcEAE IN STOOL SAMPLES 
SUBMITTED TO LABORATORIES IN THE OKANAgAN 
REgION Of BRITISH cOLUMBIA – A fOLLOW-UP STUDY
M HOOPER1, E BLONDEL-HILL2,3, V HADWELL3

1University of Victoria, Victoria; 2University of British columbia, 
Vancouver; 3Kelowna general Hospital, Kelowna, Bc
Objectives: The prevalence of resistant organisms in the community 
has implications for empiric therapy and screening of high-risk patients. 
Beta-lactamases including extended spectrum b-lactamases (ESBL), AmpC 
cephalosporinases (AmpC) and carbapenemases (CPM) are rapidly spread-
ing worldwide limiting therapeutic options. This study compared the 
prevalence of fully expressed ESBL, AmpC and CPM in the Okanagan 
region of BC from 2010 to 2011.
MethOds: Routine stool samples from 4 laboratories (3 hospital/1 outpa-
tient) were screened over the same period using cefotaxime, ceftazidime 
and ertapenem discs on MacConkey plates. All isolates testing intermedi-
ate or resistant (2011 CLSI guidelines) were identified and tested (MAST® 
discs, E Test®) to exclude ESBL, AmpC and CPM.
Results: No significant difference in prevalence between 2011 and 
2010 was found in recovery of ESBL (2.9% vs 2.77%) or AmpC (7.81% vs 
7.25%). No CPM were recovered in either studies, although decreased 
ertapenem susceptibility was noted in 1 isolate of AmpC producing E. coli. 
In current study, prevalence of AmpC was higher in inpatients (IP)-10.8% 
than outpatients (OP)-6.39% whereas the prevalence of ESBL was lower 
(1.39%) in IP than OP(3.79%).
cOnclusiOns: There has been no significant change in prevalence of 
ESBL, AmpC or CPM over a one year period. Continued monitoring is 
important given the transmissibility and therapeutic limitations of these 
organisms. Fully expressed AmpC are significantly more common than 
ESBL, may be associated with ertapenem resistance and require ongoing 
monitoring.

SP18
DETERMINATION Of SUScEPTIBILITY TO fOSfOMYcIN 
AND TIgEcYcLINE Of ENTEROBAcTERIAcEAE ISOLATES 
fROM ROYAL INLAND HOSPITAL PRODUcINg 
ExTENDED-SPEcTRUM ß-LAcTAMASES
c BEUK1, S WHITEHEAD2, E BLONDEL-HILL3, K WAgNER1,  
N cHEEPTHAM1

1Thompson Rivers University; 2Royal Inland Hospital, Kamloops; 
3Kelowna general Hospital, Kelowna, Bc
Objective: The recent increase in Enterobacteriaceae with extended-
spectrum b-lactamases (ESBLs) has become a concern and antibiotics 
active against ESBLs are needed to treat infections caused by these bacte-
ria. The objective of this study was to determine ESBL producing 
Enterobacteriaceae susceptible to fosfomycin and tigecycline at a regional 
Canadian hospital. This study is of particular importance to this region of 
the South Central Interior of BC, Canada as a study regarding fosfomycin 
and tigecycline resistance to ESBL producing Enterobacteriaceae has never 
been done.
MethOds: In order to determine the susceptibility of fosfomycin and 
tigecycline to ESBL producing Enterobacteriaceae, a fosfomycin agar disk 
diffusion test (Kirby Bauer susceptibility test) and a tigecycline E-test were 
used. The isolates were obtained from Royal Inland Hospital (RIH) in 
Kamloops BC, Canada. The zone of inhibition to fosfomycin and mini-
mum inhibitory concentration (MIC) of tigecycline was determined to see 
whether the ESBL producing Enterobacteriaceae were sensitive to fosfo-
mycin and tigecycline.
Results: All isolates tested to date (n=49) were sensitive to tigecy-
cline. Two isolates were resistant, and one isolate was intermediate to 
fosfomycin. This is an ongoing study with more isolates being collected 
and tested.
cOnclusiOn: At the regional hospital of interest, some resistance to 
fosfomycin was observed among the isolates. This study demonstrates that 
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there are antibiotics that clinicians in the South Central Interior of BC 
can use as therapeutic alternatives to Carbapenem antibiotics against 
ESBL producing Enterobacteriaceae potentially reducing the selection of 
carbapenemase producing bacteria.

SP19
in vitro ANTIfUNgAL SUScEPTIBILITY Of Candida 
albiCans ISOLATES fROM ORAL cAVITIES Of PATIENTS 
INfEcTED WITH HUMAN IMMUNODEfIcIENcY VIRUS IN 
ETHIOPIA
N WABE, J HUSSEIN, S SULEMAN, K ABDELLA
Jimma University, Jimma, Oromia, Ethiopia
Objective: Oral candidiasis is the most common HIV related oral 
lesion. Most patients are infected with a strain originally present as a com-
mensal of the oral cavity. The chronic use of antifungal agents, in the 
treatment of candidiasis mainly in HIV/AIDS patients leads to the selec-
tion of strain resistant to this therapy. The objective of this study was to 
evaluate the in vitro susceptibility of Candida albicans to commonly used 
antifungal agents in Ethiopia.
MethOds: In vitro susceptibility tests were performed using the broth 
microdilution method following the National Committee for Clinical 
Laboratory Standards (NCCLS) M27-A guidelines. Data were then ana-
lyzed using SPSS for Windows version 16.0. Tests of proportions were done 
with Chi-Square, and a p value of <0.05 was considered as statistically 
significant.
Results: A total of 42 oral C.albicans isolates from HIV-infected 
patients were included in this study. Forty-one (97.7%) isolates were deter-
mined fully susceptible to amphotericin B, 40 (95.3%) to nystatin, and 
39 (92.9%) to ketoconazole and miconazole. On the other hand, the iso-
lates showed highest rates of resistance against fluconazole (11.9%) rela-
tively. There was little difference in the antifungal susceptibilities of 
C.albicans isolated from patients who had a history of previous antifungal 
therapy compared with those who had not received antifungal treatment.
cOnclusiOn: The in vitro antifungal susceptibility testing of C.albicans 
in this study showed relatively high resistance to commonly used azoles. As 
with the prescribing of any antimicrobial agent, the use of a systemic anti-
fungal drug must be justified. Efforts must be maintained to avoid inap-
propriate or unnecessary prescribing of these antifungal.

SP20
SPIcE BAcTERIA IN BLOOD cULTURES: TEN YEARS 
ExPERIENcE IN A LARgE TERTIARY cARE cENTRE
T AL-SIYABI1,2, K BINKHAMIS1,2, K fORWARD1,2

1Dalhousie University; 2Queen Elizabeth II Health Sciences centre, 
Halifax, NS
Objective: Serratia sp., Providencia sp., indole positive Proteus sp., 
Citrobacter sp., and Enterobacter sp. (SPICE) all possess inducible ampC 
beta-lactamase genes. Stable derepression and subsequent clonal spread 
may be promoted by overuse of extended-spectrum penicillins and cepha-extended-spectrum penicillins and cepha-spectrum penicillins and cepha-
losporins. We reviewed ten years of blood culture results to determine 
whether SPICE bacteria represent a growing proportion of isolates.
MethOds: Retrospective analysis of our existing microbiology database 
was performed between January 2001 and December 2011. We reviewed 
the total number of positive blood cultures and looked into the proportion 
of SPICE isolated relative to members of enterobacteriaceae during the ten 
year period.
Results: Between 2001 and 2011, we had a total of 129,029 blood 
cultures, 3399 (2.6%) of which were isolates of different members of the 
Enterobacteriaceae. Overall, the total number of SPICE bacteria isolated 
was 819 (0.63%). A slight increase was noted in the total number of 
Enterobacteriaceae isolated over the study period (263 in 2001 to 361 in 
2011) but not in the percent positive. The proportion of SPICE isolated 
relative to enterobacteriaceae did not significantly change over the study 
period (21.7% in 2001 to 19.7% in 2011).
cOnclusiOn: SPICE bacteria are important nosocomial pathogens 
responsible for various infections, including bacteremia, which can lead to 
significant morbidity and mortality. Although one would expect these iso-
lates might continue to grow and spread with the extensive use of extended-

spectrum penicillins and cephalosporins, our data showed that over the last 
decade SPICE bacteria did not cause bacteremia at increasing rates.

SP21
cLINIcAL SIgNIfIcANcE Of BLOOD cULTURES POSITIVE 
fOR baCillus speCies
A gHALY1,2, K fORWARD1,2

1Dalhousie University; 2Queen Elizabeth II Health Sciences centre, 
Halifax, NS
Objectives: Blood cultures (BCs) positive for Bacillus species (BSp) 
frequently present difficult diagnostic and treatment challenges. Our goal 
was to collect demographic and clinical data to characterize patients and 
assist in differentiating true bacteremias from contaminants. We also 
examined patterns of antimicrobial usage and evaluated clinical 
outcomes.
MethOds: We performed a retrospective analysis of patients with BCs 
positive for BSp at the QEII HSC in 2010. Patients were categorized as 
probably, possibly, or unlikely infected with BSp based on clinical and 
laboratory criteria. Various characteristics were compared among groups.
Results: Sixty eight of 17,041 blood cultures (from 60 patients) were 
positive for BSp. Clinical criteria revealed 14% probable, 50% possible and 
36% unlikely infected with BSp. Seventeen BCs were polymicrobial; most 
often with coagulase negative staphylococci. One-third (33%) of BCs posi-
tive for BSp were from the hematology service, however, less than 6% of all 
other positive cultures came from that service (p<0.0001). Most patients 
were immune-compromised (78%) and/or had an indwelling vascular cath-
eter in place (77%). All nine with probable BSp infections were immune 
compromised. The most common admission diagnosis was febrile neutro-
penia. Over half (55%) of BSp positive BCs were drawn from an indwell-
ing catheter, but no catheter tips were culture positive for BSp. Ninety-four 
per cent of BSp strains were susceptible to meropenem our empiric choice 
for febrile neutropenia.
cOnclusiOns: Patients with hematological malignancy or other 
immune compromise are at highest risk of BSp bacteremia. It is important 
that BCs positive for BSp be carefully assessed especially in the immune 
compromised patient.

SP22
REVIEW Of A TARgETED ANTIBIOTIc-RESISTANT 
ORgANISM ADMISSION ScREENINg PROgRAM AT A 
cOMMUNITY HOSPITAL
S DOBINg1, A cHANDRAN1,2

1faculty of Medicine and Dentristry, University of Alberta, 
Edmonton; 2Sturgeon community Hospital, St Albert, AB
Objective: Antibiotic-resistant organisms (AROs) lead to increased 
health care costs, morbidity and mortality. Targeted admission screening 
has been shown to be an effective and cost-efficient measure for prevention 
of hospital-acquired ARO colonization and infection. The objective of this 
study was to evaluate an ARO admission screening program for adherence 
and efficacy in a community hospital.
MethOds: We conducted a review of the ARO admission screening 
program of the Medicine, Surgery and Obstetrics inpatient care units at a 
community hospital. Data were collected by a combination of chart review, 
patient self-reported history and electronic medical records. The following 
characteristics were reviewed: presence, completion and accuracy of ARO 
screening forms.
Results: Overall, screening form completion rates were high (92.8%; 
77/83), but accuracy in risk assessment varied among units (range, 
65-92%). Risk tended to be overestimated. Of those patients who met 
requirements for methicillin-resistant Staphylococcus aureus (MRSA) and 
vancomycin-resistant Enterococcus (VRE) admission screening, 64.6% 
(42/65) and 64.1% (41/64) of surveillance cultures, respectively, were sent 
within the target of 24 hours post-admission.
cOnclusiOn: We observed high rates of utilization and completion of 
the ARO admission screening tool. However, more consistent risk assess-
ment and interpretation, and improved timeliness of specimen collection, 
are required to improve the effectiveness of the hospital’s ARO admission 
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screening program. It is recommended that Infection Control and 
Prevention consider unit-specific interventions to improve ARO risk 
assessment and timeliness of screening.

SP23
METHIcILLIN RESISTANT staphyloCoCCus aureus 
DEcOLONIzATION Of HOSPITALIzED PATIENTS USINg 
TOPIcAL MUPIROcIN PLUS ORAL RIfAMPIN AND 
DOxYcYcLINE
c NOTT1,2, g LIU1, c MOORE1, AJ McgEER1,2

1Infection control Team, Mount Sinai Hospital; 2Department of 
Medicine, University of Toronto, Toronto, ON
Objectives: MRSA colonization of hospitalized patients is associated 
with risk of both MRSA infection in the affected patient and transmission 
to other patients. The purpose of this study was to determine the efficacy 
of MRSA decolonization in patients in whom it has been attempted and 
identify risk factors for success or failure of decolonization.
MethOds: Our institution routinely identifies patients who are colo-
nized or infected with MRSA and, if appropriate, attempts combination 
oral and topical therapy for MRSA decolonization. A retrospective data-
base analysis from 1996 to 2011 was performed and the rate of decoloniza-
tion, defined as three negative MRSA swabs, was determined for each type 
of therapy. Follow up data was analyzed at 12 weeks, 6 months and 8 years. 
Patient demographics were analyzed to identify risk factors for success or 
failure of decolonization.
Results: 1281 patients were colonized with MRSA: 25.4% were noso-
comially acquired and the majority (47.5%) with CMRSA-1 type. 80.3% 
of patients who received a combination of topical mupirocin plus oral 
rifampin and doxycycline were successfully decolonized within 12 weeks 
of initiation of therapy, with 78.7% and 76.0% remaining negative for 
MRSA at 6 months and 8 years, respectively. In comparison, 12-week 
follow up data demonstrated decolonization in 75.0% of patients who 
received other oral therapy, 32.1% of patients who received topical mupi-
rocin alone and 24.8% of patients who received no therapy. No signifi-
cant patient risk factors for success or failure of decolonization were 
identified.
cOnclusiOns: A MRSA decolonization regimen including topical 
mupirocin plus oral rifampin and doxycycline was successful in 80.3% of 
patients within 12 weeks of therapy and 78.7% of patients after 6 months 
of follow up.

SP24
cLINIcAL AND MIcROBIOLOgIc cHARAcTERISTIcS Of 
HOSPITAL AcQUIRED ENTEROcOccAL BAcTERAEMIA 
OVER A 5-YEAR PERIOD
P SMYczEK1, S SMITH1,2

1Department of Medical Microbiology; 2Department of Internal 
Medicine, Division of Infectious Diseases, University of Alberta, 
Edmonton, AB
Objective: Enterococcal blood stream infections (BSI) are a frequent 
cause of nosocomial infections. The purpose of this study was to evaluate 
clinical and microbiologic characteristics of enterococcal bacteremias over 
a five year period.
MethOds: Data regarding hospital acquired BSI is prospectively col-
lected by the infection control department at a 750 bed tertiary care hospi-
tal. We conducted a retrospective review of medical records of 190 patients 
(pts) with enterococcal BSI over a five year period (January 2006 to 
December 2010).
Results: Among the 190 isolates, 176 (92.63%) were vancomycin 
(VAN) susceptible and 14 (7.37%) were VAN resistant. Enterococcus 
faecalis was found in 94 (49.47%) cases and Enterococcus faecium in 
90 (47.36%) cases. Of 50 (26.32%) primary BSI, 34 (68%) were central 
venous line related. One hundred forty (73.68%) secondary BSI were iden-
tified with the gastrointestinal (GI) tract as the most frequent source of 
infection [70 cases (50%)]. Rates of enterococcal bacteremia remained 
stable (1.3-1.7/10,000 pt days), but the proportion of VRE cases increased 
in 2010 (accounting for 19% of all cases). Common comorbidities included 

immunocompromised state [58 (30.53%)], diabetes mellitus [49 (25.79%) 
pts], recent abdominal surgery or GI endoscopy [89 (46.84%)].
cOnclusiOn: Enterococcus are a common bloodstream pathogen in 
patients with abdominal surgery, endoscopy and those that are immuno-
compromised. Although VRE BSI is rare in our institution, 42% of the 
cases occurred in 2010 suggesting an upward trend, reinforcing the need for 
infection control measures and antibiotic stewardship to prevent the 
spread of this drug resistant bacteria.

SP25
SURVEILLANcE Of POST-PROcEDURE INfEcTIONS 
RELATED TO TRANSREcTAL ULTRASOUND-gUIDED 
PROSTATE BIOPSIES AT A TERTIARY cARE HOSPITAL
c PISANI1, AU cHANDRAN1,2

1Royal Alexandra Hospital; 2Department of Medical Microbiology 
and Immunology, University of Alberta, Edmonton, AB
Objective: Transrectal ultrasound (TRUS)-guided prostate biopsy is a 
procedure used to diagnose prostate cancer. Post-procedure infections are 
rare, but are considered to be a major complication. The objectives of this 
pilot surveillance study were (1) to establish baseline post-procedure infec-
tion rates at a single tertiary care hospital, (2) to determine the microbial 
etiology and (3) to establish risk factors for antimicrobial resistance.
MethOds: All TRUS-guided prostate biopsies performed at a single 
tertiary care hospital from July 1, 2009, to June 30, 2011, were included. 
Retrospective case identification occurred via medical chart review of all 
patients presenting to any emergency department in the region within 
7 days of the procedure. Demographic, clinical, risk factor and microbio-Demographic, clinical, risk factor and microbio-
logical data were collected. Combined clinical and laboratory definitions 
were used for urinary tract infection (UTI) and bloodstream infection 
(BSI). Incidence rates are reported as infections per 100 procedures.
Results: The overall infection rate during the study period was 1.3% 
(30/2,255). The most common causative organism was Escherichia coli 
(96.7%; 29/30). Ninety-seven percent (29/30) of all the clinical isolates 
were ciprofloxacin-resistant. All 30 case patients were prescribed a cipro-
floxacin-based prophylaxis regimen. However, 26.7% of patients (8/30) 
received ciprofloxacin, alone or as part of a multidrug regimen, for empiric 
therapy of post-procedure infection.
cOnclusiOn: The observed infection rates are similar to those in the 
published medical literature. A change in the prophylaxis regimen is not 
necessary at this time, but empiric therapy prescribing practices for post-
procedure infections must improve. Ongoing surveillance is required.

SP26
A STUDY Of THE MIcROBIAL BURDEN Of NON-STERILE 
gLOVES. IS IT ADEQUATE TO cONTRIBUTE TO BLOOD 
cULTURE cONTAMINATION RATES?
K BINKHAMIS1,2, T AL-SIYABI1,2, K fORWARD1,2

1Dalhousie University; 2Queen Elizabeth II Health Sciences centre, 
Halifax, NS
Objective: Blood culture contamination can lead to unnecessary anti-
biotic use, prolonged inpatient stay and increased health care costs. A 
recent study (Kim et al. Ann Int Med. 2011;154:145-151) suggested that 
the use of sterile gloves can reduce blood culture contamination rates. The 
objective of this study was to determine the frequency of contamination of 
non-sterile gloves in use in our facility.
MethOds: We studied gloves (Medline Advantage, Accutouch Chemo 
and Sensicare Nitrile) from Medline Industries, Inc. (Mundelein, Illinois). 
One hundred ten gloves were sampled. After hand sanitization was per-
formed, the top glove from previously opened packages was donned and 
each of the digits was applied to the surface of a trypticase soy blood agar 
plate. Plates were incubated for 48 hrs at 35°C in ambient air. Colony 
forming units (CFUs) were counted; representative colonies of different 
morphotypes were gram stained and identified.
Results: Forty-five per cent of the gloves were culture negative. The 
average number of CFUs on the 60 positive gloves was 2.17 per glove. The 
average number of CFUs on nitrile gloves was not different from that on 
the polyvinyl chloride (PVC) gloves (0.95 vs 1.2). Fifty-nine of 97 
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morphotypes (59%) were gram-positive rods. Nine out of nine of those 
were identified as Bacillus sp.; 34 of 97 (35%) of the colonies were gram-
positive cocci. Those that were further identified were coagulase negative 
staphylococci. Four isolates were gram-negative rods.
cOnclusiOn: Although more than half of the sample gloves had bac-
terial growth, the average number of colonies was very low. There were no 
significant differences between the types of gloves sampled. The very low 
microbial burden on these gloves makes them an implausible source of 
blood culture contamination.

SP27
BUBBLE TROUBLE: INVESTIgATINg THE SAfETY Of A 
cOMMON HOSPITAL TOY fOR cHILDREN
VP VERgHESE, L TURNBULL, J fULLER, R RENNIE, SE fORgIE
University of Alberta, Edmonton, AB
Objectives: Bubbles are commonly used in pediatric hospitals in 
therapeutic play to help relieve children’s anxiety and to facilitate deep-
breathing exercises. This study was undertaken to look for any contamina-
tion of the bubble solution at our facility, how it compared to other 
commercial soap bubble products in the market, and whether any contami-
nation could be implicated in hospital-acquired infections.
MethOds: Seven bubble solutions were selected, including the one in 
use at the hospital. One hundred microlitres from each were cultured on 
sheep blood agar (BAP), MacConkey agar and phytone agar. Colonies 
from plates showing growth were sub-cultured for bacterial identification. 
Five new bottles of the bubble solution with positive bacterial growth were 
re-tested. The hospital’s Infection Control database was checked for noso-
comial infections due to these agents.
Results: All samples taken from unopened bottles of the bubble solu-
tion in use at our facility grew Achromobacter xylosoxidans and Pseudomonas 
pseudoalcaligenes. No other solution showed bacterial or fungal growth. A 
search of the Infection Control database for the past seven years showed no 
evidence of ventilator-associated pneumonia, blood stream infections, 
surgical site infections or shunt infections with these organisms.
cOnclusiOns: The presence of these water-borne organisms from 
unopened bubble solutions led us to conclude that these products were 
contaminated during manufacture. Based on these findings, Infection 
Control is recommending a change to a brand with no bacterial or fungal 
growth, as well as regular microbiological surveillance of these products 
that are not subject to microbiological standards of safety within the toy 
industry.

SP28
HOW MANY ASTHMATIcS NEED TO BE VAccINATED TO 
PREVENT ONE cASE Of INVASIVE PNEUMOcOccAL 
DISEASE?
J OKAPUU1, E cHETRIT1, B LEfEBVRE2, c QUAcH1

1Mcgill University, Montréal; 2Laboratoire de Sante Publique du 
Quebec, Ste-Anne-de-Bellevue, Qc
Objective: The Advisory Committee on Immunization Practices has 
recommended including adult asthmatics in the high-risk category for 
pneumococcal (PNC) vaccination based on a 2-fold increase in risk of 
invasive PNC disease (IPD) in asthmatics. We aimed to determine if the 
number needed to vaccinate (NNV) in asthmatics warranted its addition 
to the high-risk category for vaccination in Canada.
MethOds: Using IPD incidence (/10,000) from published papers (4.2 in 
high-risk, 2.3 in low-risk asthmatics, and 1.2 in healthy people), we calcu-
lated the NNV to prevent 1 case of IPD in asthmatics aged 5-17 and 
18-50 years, factoring in the proportion of PNC serotype included in vac-
cines (based on Quebec’s data) and accounting for the possibility of waning 
vaccine efficacy (VE) using four scenarios.
Results: Assuming a VE of 85% for PCV-13 in asthmatics, the NNV 
would be between 551-617 in low-risk and 302-338 in high-risk chil-
dren, 227-559 in low-risk and 124-306 in high-risk adults (range depends 
on waning scenario). Assuming a VE of 65% for PPV-23 in asthmatics, the 
NNV would be 551-641 in low-risk and 302-351 in high-risk children, 226-
1012 in low-risk and 124-554 in high-risk adults.

cOnclusiOn: The NNV to prevent one case of IPD in low-risk asth-
matics is higher than the NNV to prevent one case of IPD in high-risk 
conditions such as age >65 years (190-236) and HIV (106-175 for PCV-9). 
However, the NNVs in high-risk asthmatics may be low enough to warrant 
vaccination.

SP29
RISK fAcTORS fOR RSV-RELATED INfEcTIONS AND THEIR 
OUTcOMES IN ASTHMATIc cHILDREN
S ASNER, P PEDULLA, D STEPHENS, M SOLOMON,  
SE RIcHARDSON, U ALLEN
The Hospital for Sick children, Toronto, ON
backgROund: Respiratory syncytial virus (RSV) is known to be asso-
ciated with exacerbation of asthma in children. In this population, data on 
the risk factors for acquisition and outcomes of RSV infections are 
limited.
MethOds: We conducted a case-control study (Oct 2006 - Oct 2011) 
comparing RSV-positive asthmatic children (cases) to RSV-negative asth-
matic controls (admitted within one month of the case), 1 case: 2 controls. 
Nasopharyngeal swabs were tested for RSV by direct immunofluorescence. 
Clinical information was obtained by chart review. Means were compared 
using Student’s t test and medians using a non-parametric test. Proportions 
were compared using chi-square of Fisher’s Exact test, as appropriate. 
Conditional multiple logistic regression was performed to calculate OR 
and 95% confidence intervals (CI) adjusted for the effects of other 
variables.
Results: Fifty-three RSV-positive cases and 106 controls. Older 
patients (OR 0.7; 95% CI 0.5-0.9; p=0.002), and those with severe base-
line asthma (based on their FEV1 values and treatment profiles) were less 
likely to be RSV-positive (OR 0.2; 95% CI 0.03-0.7; p=0.02). Cases were 
more likely to present with prolonged fever (OR 2.6; 95% CI 1.6-4.3; 
p=0.0002), but were less likely to be admitted to the ICU (OR 0.4; 95% CI 
0.1-0.8; p=0.02).
cOnclusiOns: In summary, the factor that was most significantly 
associated with RSV admissions among asthmatics was younger age. Our 
results indicate that RSV-associated asthma exacerbations appeared to 
result in a less severe clinical course of asthma compared with exacerba-
tions due to other factors.

SP30
McfLU2 cOLD3 PREVENTION: A RANDOMIzED 
cONTROLLED TRIAL Of VITAMIN D3 AND gARgLINg fOR 
THE PREVENTION Of UPPER RESPIRATORY TRAcT 
INfEcTIONS
E gOODALL1, A gRANADOS1,2, K LUINSTRA2,  
E PULLENAYEgUM1,2, M SMIEJA1,2

1McMaster University; 2St Joseph’s Healthcare Hamilton, Hamilton, 
ON
Objective: We undertook a factorial randomized controlled trial to 
assess if vitamin D3 supplementation and gargling could prevent upper 
respiratory tract infection (URTI) in McMaster University students.
MethOds: We randomized 600 students into four treatment arms: 1) 
vitamin D3 and gargling; 2) placebo and gargling; 3) vitamin D3 and no 
gargling; and 4) placebo and no gargling. Students completed weekly elec-
tronic surveys and submitted self-collected mid-turbinate nasal flocked 
swabs at study baseline, weekly, and at the onset of URTI symptoms (daily 
for seven days). Symptomatic students also completed an electronic symp-
tom diary. Students were followed during the months of September and 
October 2010 and 2011. Logistic regression was used to conduct an inten-
tion-to-treat (ITT) analysis, adjusted for housing strata and trial year, with 
complete cases.
Results: Of 600 participants, 471 (78.5%) completed all surveys, 
85 (14.2%) opted out or stopped participating after completing at least one 
survey and 44 (7.3%) did not complete any surveys. A total of 149 partici-
pants reported URTI (43 events were established through adjudication). 
Seventy participants (23.3%) randomized to receive vitamin D3 reported 
URTI compared to 79 (26.3%) randomized to placebo (OR=0.73, p=0.11, 
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CI95:0.496-1.07). Eighty-four participants (28%) randomized to gargle 
reported URTI compared to 65 participants (21.7%) randomized to the no 
gargle arm (OR=1.28, p=0.21, CI95:0.87-1.90).
cOnclusiOns: Results from our study suggested that vitamin D3 may 
offer a modest protective benefit against URTI; however, this was not a 
statistically significant finding. Further study with a larger sample size, 
longer period of supplementation or a different dose may provide more 
insight into the role of vitamin D3 and URTI.

SP31
SOcIAL DETERMINANTS Of ASYMPTOMATIc MALARIA 
ANTIgENEMIA IN TROPIcAL AfRIcA
M HAWKES1, Mc KASEREKA2, T KIBENDELWA2

1University of Toronto, Toronto, ON; 2HEAL Africa, goma, North 
Kivu, congo
backgROund: In the context of intensifying efforts toward global 
malaria eradication, understanding social patterns of malaria transmission 
will become increasingly important. Social determinants have previously 
been linked with child mortality but not to asymptomatic malaria 
carriage.
Objective: To examine social determinants of malaria carriage in an 
asymptomatic pediatric population in central Africa.
MethOd: Cross sectional study of afebrile, healthy children aged two 
months to five years attending well-child and/or immunization visits in the 
North Kivu province in eastern Democratic Republic of Congo. Children 
were tested for malaria antigenemia by rapid diagnostic test and parents 
simultaneously completed survey questionnaires related to demographics, 
socio-economic status, maternal education, as well as bednet use and 
recent febrile illness.
Results: Among 647 children enrolled, 19% were parasitemic (11%, 
21% and 23% in Goma, Butembo and Beni, respectively; p=0.006). 
Increasing levels of maternal education were associated with a lower risk of 
malaria antigenemia in their children (p=0.001). Children from larger 
households, and HIV-positive children were also more likely to be para-
sitemic (p=0.009 and 0.046, respectively). On the other hand, socio-eco-
nomic index was not statistically associated with malaria antigenemia 
(p=0.32). In a multivariable logistic regression model, maternal education, 
number of children under five in the household, and HIV seropositivity 
remained significant predictors of malaria antigenemia.
cOnclusiOn: Children of mothers with low education level appear to 
be at higher risk of asymptomatic malaria carriage.

SP32
ExAMININg C. diffiCile INfEcTION THROUgH A 
SYNDEMIc fRAMEWORK
L WALLAcE
McMaster University, Hamilton, ON
Objective: It has been declared that a baseline level of C. difficile in 
any hospital is the “new normal” in Ontario. Our inability to decrease the 
number and severity of C. difficile epidemics reveals that the current 
approach to infection control is inadequate. A syndemic approach exam-
ines mutually enhancing epidemics sustained by disease interactions and 
injurious social conditions. Here, a syndemic approach is applied to the 
most recent C. difficile epidemic in the Niagara region. This analysis seeks 
to open up new avenues of exploration for understanding the persistence of 
C. difficile in Ontario.
MethOds: This application of syndemics theory to the Niagara case 
considers C. difficile infection’s (CDI) potential interaction with 
Inflammatory Bowel Diseases (IBD), and the underlying social circum-
stances that capacitate their effects.
Results: In the Niagara case, the framing of the C. difficile epidemic as 
a single disease issue led interventions to be focused only on reducing CDI, 
rather than interventions aimed at ameliorating the complex reality of 
disease interactions. Infection-control procedures were narrowly focused 
on eradicating the bacterium inside the hospital, rather than using a more 
realistic approach which views the hospital and the community as inter-
connected. In particular, there is the potential for inadequately cleaned 
ambulances to spread infection. Investigation into the socioeconomic 

status of victims was absent and the links between hygiene standards and 
hospital overcrowding and understaffing were seldom explored.
cOnclusiOn: If infection control experts, as well as researchers, 
framed their investigations of C. difficile outbreaks with a syndemics frame-
work, the spread of infection would be controlled more efficiently and 
unnecessary deaths prevented.

SP33
SEVERE Clostridium diffiCile INfEcTION IN PATIENTS 
WITH NEgATIVE RESULTS fOR tCdb BY THE xPERT® 
C. diffiCile ASSAY
J LEIS1,2, W gOLD2, D PILLAI1, z HIRJI1, J Ng1, P RAggIUNTI1,  
S HOTA2, AJ McgEER1,2, SM POUTANEN1,2

1Department of Microbiology, University Health Network & Mount 
Sinai Hospital; 2Division of Infectious Diseases, Department of 
Medicine, University of Toronto, Toronto, ON
Objective: The real-time polymerase chain reaction (RT-PCR) ampli-
fication curve of the Xpert® C. difficile assay (Cepheid, CA) must have a 
cycle threshold (Ct) within a valid range and endpoint above a set mini-
mum before being considered positive for tcdB. We have noted typical 
amplification curves that are labelled negative by the Xpert® assay with 
high Cts or low endpoints not meeting these thresholds. We investigated 
the significance of these indeterminate (IND) results.
MethOds: All non-duplicate stools with an IND Xpert® C. difficile 
assay result between 5/1/2011 and 18/5/2011 were tested by C. difficile toxi-
genic culture. Chart reviews were completed to assess if patients met the 
SHEA/IDSA C. difficile infection (CDI) case definition and symptom 
severity. For those who met the CDI case definition, Ct, toxigenic culture 
results and symptom severity were compared.
Results: During the study period, 11% (387/3620) of specimens sub-
mitted for C. difficile testing were positive by the Xpert® assay and 1% 
(47/3620) were IND. Of the 47 patients with IND results, 38 (81%) met 
the CDI case definition, 7 of whom (18%) met criteria for severe CDI. 
Toxigenic stool cultures were positive for 86% (6/7) of patients with severe 
CDI, 23% (7/31) of patients with non-severe CDI, and 44% (4/9) of 
patients who did not meet CDI case definition (p=0.006). The Xpert® 
assay Ct threshold that identified all patients with severe CDI was ≤38.5.
cOnclusiOn: The majority of patients with stools with IND Xpert® 

C. difficile assay results reported as negative by Xpert® met the SHEA/
IDSA case definition for CDI. 18% met clinical criteria for severe CDI. A 
modified Xpert® assay Ct of ≤38.5 would permit detection of all patients 
with severe CDI but at the cost of a decrease in specificity. Clinical context 
is critical to the interpretation of this assay.

SP34
PERfORMANcE Of A cOMMERcIAL URINE TRANSPORT 
SYSTEM fOR STABILIzINg BAcTERIAL gROWTH
W STOKES, W MIDODzI, P DALEY
Memorial University, St John’s, NL
Objectives: Prolonged transportation of urine specimens from remote 
collection locations may lead to bacterial overgrowth and false culture 
results. Refrigeration is difficult to maintain during transportation. Boric 
acid preparations such as the UriSwabTM (Copan, Italy) may prevent over-
growth at room temperature. Our objective was to evaluate the effective-
ness of this product.
MethOds: We compared microbial population growth in consecutive 
clinical urine samples received in a hospital microbiology laboratory, after 
storage for 24, 48 and 72 hours in UriSwab at room temperature and in 
sterile container at 4oC. Growth was categorically quantified and inter-
preted according to laboratory protocol. Percent of specimens with signifi-
cant growth was compared within and between groups using logistic 
regression.
Results: Eight hundred sixteen urine specimens were received during 
seven days. One hunder sixty-five specimens (20.2%) demonstrated sig-
nificant growth before storage, of which 108 (65.5%) were gram-negative 
bacilli. There was no change in percent positives in urine stored in sterile 
container at 4°C for the three time points (p=0.346). OR for positivity in 
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UriSwab at room temperature was 1.54, 2.11 and 2.49 for the three time 
points, respectively (p=0.014). The percent of samples with significant 
growth was significantly different between sterile containers and UriSwab 
at all time points (p<0.001). Among 176 positive specimens developing 
during storage in UriSwab, 128 (72.7%) were gram-positive cocci.
cOnclusiOn: There was greater percent positivity in urine stored in 
UriSwab at room temperature compared to urine stored in sterile contain-
ers at 4oC. Increased inhibition of gram-positives might improve 
performance.

SP35
cOMBINg AUTOMATED URINALYSES WITH AUTOMATED 
MIcROScOPY TO ScREEN URINE cULTURE
E PARfITT, E RANDELL, W MIDODzI, P DALEY
Memorial University, St John’s, NL
Objective: Screening urine specimens with automated tests may pre-
vent unnecessary culture testing.
MethOds: Consecutive urine specimens received in a university hospi-
tal lab were evaluated by automated dipstick urinalysis (Roche UrisysTM) 
and automated flow cytometry (BioMerieux UF1000i™). Logistic regres-
sion with forward stepwise conditions was performed to compare the pre-
dictive contribution of each test and receiver operating characteristic 
curves to optimize cutoffs.
Results: Seven hundred thirty-eight urine samples met minimum vol-
ume criteria (81.4%). Mean age was 48.3 years and 69.8% were female. 
18.4% demonstrated significant growth at a 104 CFU/ml significance defi-
nition, and 15.2% at a 105 CFU/ml significance definition. With a 
104 CFU/ml definition, bacterial counts alone explained 86.2% of the 
predictability in culture results, with nitrite explaining an additional 1.5%. 
Ideal cutoff by optimizing sensitivity and specificity equally would be 
516 bacteria/µl, or 45 bacteria/µl by fixing sensitivity at 95% (specificity 
40%). With a 105 CFU/ml definition, bacterial counts alone explained 
96.1% of the predictability in culture results, with nitrite explaining an 
additional 1.3%. Optimal cutoff considering sensitivity and specificity 
equally would be 790 bacteria/µl, or 149 bacteria/µl by fixing sensitivity at 
95% (specificity 60%). The model is more predictive for men than women, 
and more predictive for children than adults.
cOnclusiOn: Automated urinalysis does not predict culture results 
when combined with automated bacterial count. Selection of bacterial 
count threshold could allow a lab to decide on workload reduction by 
rejecting cultures. Optimizing sensitivity over specificity would minimize 
false negatives.

SP36
cOMPARISON Of TRADITIONAL ScREENINg METHOD 
TO THE MIDI PARASEP® Sf METHOD fOR OVA AND 
PARASITE ExAMINATION
c gRAYDON1, M HOLTE2, V HADWELL2, E BLONDEL-HILL1,2

1University of British columbia, Vancouver; 2Kelowna general 
Hospital, Kelowna, Bc
Objectives: The traditional method (TM) of screening for ova and 
parasites (O&P) involves two saline washes and one wash with ethyl ace-
tate and formalin. The Midi Parasep® method (PM) requires a single saline 
wash, and eliminates the ethyl acetate and formalin steps. This study was 
designed to compare the TM with the PM in terms of detection, time for 
preparation (TPRE) and time for processing (TPRO).
MethOds: Forty-seven positive stool samples (SS) for a total of 66 O&P 
(33 – one parasite, 10 – two O&P, three – three O&P, and one – four 
O&P) were collected from Kelowna General Hospital and Valley Medical 
Laboratories (Kelowna, BC). O&P included B. hominis, D. fragilis, G. lam-
blia, E. coli, E. histolytica, E. nana, Cryptosporidium spp., Cyclospora spp., S. 
stercoralis, Enterobius spp., and A. duodenale/N. americanus. Seventeen 
negative SS were included as controls. SS were concentrated using both 
methods to make a permanent stained smear and wet mount and read by 
one technologist blinded to SS findings.
Results: For SS with one O&P, TM detected 85% (28/33), versus 76% 
with PM (25/33). For SS with more than one O&P, TM detected 82% 

(27/33) versus 76% (25/33) with PM. For both methods, detection may 
have been compromised due to low concentration of O&P (in 8 SS) and 
prolonged (up to one month) time in preservative. Additionally, TM 
detected three O&P not initially detected in positive SS, indicating the 
difficulty of O&P examination when multiple parasites are present. A time 
analysis study demonstrated that per batch of 18 SS, TM requires 43 min 
more for TPRE and 67 min more for TPRO than PM.
cOnclusiOns: Sensitivity of TM was 83%, compared to 76% for PM. 
There is significant reduction in TPRE and TPRO for PM, but O&P detec-
tion appears to be superior with TM.

SP37
THE UTILITY Of gASTRIc ASPIRATE IN DIAgNOSINg 
TUBERcULOSIS IN cHILDREN
f KORDY1, I KITAI1, f JAMIESON2, SE RIcHARDSON1

1The Hospital for Sick children; 2central Public Health Laboratory, 
Toronto, ON
Objectives: To determine the utility of gastric aspirates (GA) in the 
diagnosis of TB in pediatric patients and to identify any quality issues 
affecting optimal collection and diagnosis. 
MethOds: A retrospective review from 1999-2011 of all TB cultures 
from the microbiology database. Patients’ charts were reviewed for relevant 
clinical information and diagnosis. We reviewed number of specimens per 
patient, time of collection, time of receipt in lab, quality issues, positivity 
rate, and comparison to other specimens (eg, BALs, lung biopsy and spu-
tum). Specimens were collected in disodium carbonate buffer (acid 
neutralizer).
Results: 786 GAs were collected from 285 patients. GAs constituted 
16.9% (786/4677) of all respiratory samples sent for TB investigation. 
659/786 (83.8%) of GAs were submitted to the lab within four hours. 
Median TAT from collection to receipt in lab was 2.5 hr. 222/285 (77.9%) 
had three or more GAs. TB cultures were positive on 167 specimens from 
75 patients. One hundred nineteen were respiratory specimens which 
included 27 (22.7%) GA. GAs were positive in nine of thirty-four (26.5%) 
children with culture proven pulmonary TB, five of seven (71.4%) with 
disseminated TB, one fo one (100%) with solitary cervical node and none 
of nine with suspected pulmonary TB. Forty-three patients had both spu-
tum and GA. Six of seven sputum samples were positive and only three of 
seven GAs were positive. Foty-two patients had both BAL and GA. Three 
of four BALs were positive and only two of four GAs were positive. Six 
GAs specimens were rejected due to quality issues.
cOnclusiOn: TAT to receipt of specimens is good and within the 
recommended time. There were few quality issues identified. Only 26.5% 
of those with culture proven pulmonary TB had a positive culture on GA. 
GA appeared to be less sensitive than sputum or BAL in this population.

SP38
EffEcT Of STAT gRAM STAINS ON THE ANTIMIcROBIAL 
MANAgEMENT Of BAcTERIAL MENINgITIS
R KAKI1, J NADARAJAH2, K RAO2, K RAgAN2, AJ McgEER2,  
T MAzzULLI2
1McMaster University, Hamilton; 2University of Toronto, Toronto, 
ON
Objective: It is generally expected that a Gram stain of cerebrospinal 
fluid (CSF) be treated as a stat specimen and be reported within one hour 
of receipt. Specimens collected overnight often require the services of an 
on-call technologist, which entails a significant cost to the laboratory. This 
may not be cost effective if the result of a Gram stain does not affect man-
agement of the patient. The objective of this study was to investigate how 
often a CSF Gram stain resulted in a significant change in antimicrobial 
management of bacterial meningitis.
MethOds: This retrospective study reviewed CSF specimens from two 
adult hospitals in Toronto for the years of 2000-2009. Specimens with posi-
tive results (Gram, culture or other) were selected and patient charts 
reviewed.
Results: 10,841 CSF specimens from lumbar puncture and VP shunts 
were processed. Three hundred forty-nine had at least one positive test, 
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including 170 positive Gram stains and 175 positive cultures. Median time 
from specimen collection to receipt in the lab was 2:45 hours, and from 
receipt to Gram stain report was 1:15 hours. The majority of patients were 
empirically started on broad spectrum antibiotics. Antimicrobials were 
modified in 129 of the 349 positive cases, of which 67 changes were made 
were due to a culture result and seven were due to a Gram stain result. 
Modification of antimicrobials based on a positive Gram stain consisted 
only of discontinuation of some antibiotics; there were no cases where 
empiric therapy did not cover an organism seen on a positive Gram stain. 
No modifications were made due to a negative Gram stain.
cOnclusiOn: There were no significant modifications of empiric 
antimicrobial therapy based on a Gram stain result. It may not be cost 
effective for a laboratory to employ an on-call technologist to process 
Gram stains as a stat specimen.

SP39
cOMPARISON Of BAcT/ALERT® fA AND fN BOTTLES TO 
BAcT/ALERT® fA PLUS AND fN PLUS BOTTLES IN TERMS 
Of ORgANISM REcOVERY, TIME TO POSITIVITY AND 
gRAM STAIN READABILITY
c HILL1, c gRAYDON3, V HADWELL2, H JEWSBURY2, E BLONDEL-
HILL2,3

1University of British columbia-Okanagan; 2Kelowna general 
Hospital, Kelowna; 3University of British columbia, Vancouver, Bc
Objectives: Early detection and identification of bacteremia has sig-
nificant clinical implications. This study compared recovery, time to posi-
tivity (TTP) and Gram stain (GS) readability of BacT/ALERT ® FA and 
FN blood culture (BC) bottles to the charcoal free BacT/ALERT ® FA Plus 
and FN Plus bottles.
MethOds: Forty-nine organisms; 11 Gram-positive cocci (GPC), eight 
Gram-positive bacilli (GPB), 12 Gram-negative bacilli (GNB), seven fas-
tidious Gram-negative organisms (FGN), seven anaerobes (ANA) and 
four yeast (�ST) were inoculated (500 CFU) into BC bottles. Except for 
aerobic Gram-negative bacilli and enteroccoci, 5 mL of human blood was 
also added to all bottles. GS readability was recorded on a scale of 1 to 4.
Results: Three organisms failed to grow in all bottles (A.neuii, 
C.jeikeium, Nocardia spp). FA Plus recovered all other organisms while FA 
failed to grow Lactobacillus spp (clinical isolate) and C. jejuni (one strain-
ATCC 33291). FN Plus failed to grow F. nucleatum (one strain-ATCC 
25596) while FN failed to grow H. parainfluenzae (one strain-ATCC 7901). 
TTP was faster in FA Plus for GPC (0.7 hr) and FGN (11.42 hrs); in FN 
Plus for GPC (3.16 hr), GPB (4.8 hrs) and FGN (2.76 hrs): in FA for GPB 
(1.32 hrs), GNB (0.6 hr) and �ST (0.3 hr); in FN for GNB( 0.24 hr) and 
ANA (7.08 hrs) . Both FA Plus and FN Plus scored 3.95 for GS readability 
compared to 1.7 for FN and 1.8 for FA.
cOnclusiOns: The combination of FA Plus and FN Plus BC bottles 
demonstrated enhanced recovery of aerobic organisms, significantly 
improved GS readability and TTP for GPC, GPB and FGN. TTP for GNB 
and �ST was not significantly different between FA Plus/FN Plus and FA/
FN. FN performed better in recovery and TTP of ANA. Further study is 
required for recovery of certain GPB in all bottles.

SP40
EVALUATION Of VITEK II AST-P612 cARD fOR 
DETERMINATION Of VANcOMYcIN (VAN) MINIMUM 
INHIBITORY cONcENTRATIONS (MIc) IN 
staphyloCoCCus aureus (SA) AND cOAgULASE-
NEgATIVE STAPHYLOcOccI (cNS)
L MAzzULLI1,2, A MAzzULLI1,3, A MAzzULLI1, BM WILLEY1,4,  
P LO1,4, SM POUTANEN1,2,4

1Mount Sinai Hospital; 2University of Toronto; 3Ryerson University; 
4University Health Network, Toronto, ON
Objectives: As Van is used for serious staphylococcal infections, it is 
important for MIC testing to be accurate. This especially applies to detec-
tion of strains with high Van MIC that are reported to be associated with 
therapeutic failures. This study validated the Vitek II for accuracy in Van 
MIC determination.

MethOds: Using 370 genetically diverse staphylococci including 
270 SA [68 community-acquired (CA)-MRSA; 72 CA-MSSA; 52 hospi-
tal-acquired (HA)-MRSA; 13 HA-MSSA; 38 MR-VISA and six MS-VISA 
(NARSA); 20 daptomycin-non-susceptible SA courtesy, Cubist] and 
100 CNS (blood isolates), AST-P612 Van MIC were compared to broth 
microdilution (BMD) as per 2012 CLSI where MIC 4-8 mg/L is considered 
intermediate (VI). Analyses were as per Cumitech 31A for essential agree-
ment (EA), category agreement (CA), and minor errors (mE). 95% confi-
dence intervals (95% CI) were calculated using GraphPad QuickCalcs.
Results: For the 270 SA, 35 were identified as VI and 235 VS by BMD. 
Using P612, EA was 97% (95% CI: 94-99) and CA was 96% (95% CI: 
92-97) both of which met Cumitech limits. But, 12 of the 35 VISA (34%) 
were called VS. This technically corresponds to a mE of 4% (95% CI: 3-8) 
which meets Cumitech limits, but is of such clinical and epidemiologic 
importance that it could be treated as a very major error rate of 34% which 
is outside of Cumitech limits. All 100 CNS studied were VS by BMD. 
Using P612, no errors were incurred (95% CI: 0-4); the EA was 99% (95% 
CI: <0.01-6) and the CA was 100% (95% CI: 96-100).
cOnclusiOns: Compared to BMD, the Vitek AST-P612 technically 
performed within Cumitech limits. However, it missed 34% of VISA over-
calling them as VS. Laboratories cannot rely solely on the Vitek AST-P612 
to detect VISA.

SP41
DETERMINATION Of VANcOMYcIN (VAN) MINIMUM 
INHIBITORY cONcENTRATIONS (MIc) IN 
staphyloCoCCus aureus (SA) USINg BIOMéRIEUx 
ETEST (ET) AND OxOID M.I.c. EVALUATOR (MIcE) 
gRADIENT STRIPS (gS)
A MAzzULLI1,2, L MAzzULLI1,2, A MAzzULLI1, BM WILLEY1,3,  
P LO1,3, SM POUTANEN1,2,3

1Mount Sinai Hospital; 2University of Toronto; 3University Health 
Network, Toronto, ON
Objectives: As Van is used for serious SA infections, confirmation of 
Van MIC is prudent when values of 2 mg/L or more are found by automated 
systems such as Vitek II. This study aimed to validate ET or MICE GS for 
this purpose as they are easy to set-up and more readily available than refer-
ence broth microdilution (BMD)
MethOds: A comprehensive dataset of 270 SA (diverse clonal origins/
resistance genotypes; CLSI Van MIC <0.5-8 mg/L) was used to test Van 
MICE and ET GS side-by-side on Mueller-Hinton agar (MHA-Plus, 
Oxoid). After 24 h at 35°C, GS were read independently by five readers, 
after which consensus values (where 3/5 had to agree) were compared to 
BMD values. Analysis was per 2012 CLSI/Cumitech 31A for essential 
(EA) and category (CA) agreements and minor errors (mE).
Results: By BMD, 239 SA were Van-S [MIC: ≤0.5 (21), 1 (187), 
2 (31)] and 31 Van-I [MIC: 4 (25), 8 (6)]. Similarly, by MICE, 201 were 
Van-S [MIC: 1 (1), 2 (200)] and 69 Van-I [MIC: 4 (63), 8 (6)] and by ET, 
229 were Van-S [0.5 (1), 1 (85), 2 (143)] and 41 Van-I [4 (35), 8 (6)]. For 
MICE, the CA/EA/mE were 85.2% (95% CI: 80.4-89)/84.1% (95% CI: 
79.2-88)/14.8% (95% CI: 11-19.6), while for ET, they were 94.8% (95% 
CI: 91.4-97)/95.9% (95% CI: 92.8-97.8)/5.1% (95% CI: 3-8.6), respect-
ively; mE were mostly in Van-S SA for MICE (39/40) and ET (12/14).
cOnclusiOns: In contrast to MICE which failed to meet all Cumitech 
limits, ET successfully met Cumitech limits for CA and EA (>90%) and its 
mE rate was within the combined mE/major error limit of <7%. However, 
significantly higher Van MIC were produced by ET (χ2 for trend, P 
<0.0001) and by MICE (χ2 for trend, P <0.0001) compared with BMD 
suggesting that only Van-S MIC may be used to predict Van-S in SA, and 
all Van-I MIC should be verified by BMD.
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SP42
EVALUATION AND IMPLEMENTATION Of THE BIO-RAD 
VRE SELEcT cHROMOgENIc AgAR AT AN INNER-cITY 
TERTIARY cARE MIcROBIOLOgY LABORATORY
c LOWE1, W SMALL2, B TAM2, S MURDOcK2, S VINcENzIO2, R 
DEVLIN1,2, L MATUKAS1,2

1University of Toronto; 2St Michael’s Hospital, Toronto, ON
Objectives: To evaluate the Bio-Rad VRE Select chromogenic (VRE-
chrom) media compared to the currently utilized Oxoid VRE (VRE-A) 
media for VRE rectal screening of patients admitted to a tertiary care 
hospital.
MethOds: 30 isolates were utilized for verification of the VRE Select 
agar compared to Oxoid VRE agar, including 21 previously positive VRE 
rectal swabs (10 E. faecium and 11 E. faecalis), E. faecalis (ATCC 
51299 and 29212), E. faecium (ATCC 51559), E. gallinarum (ATCC 
49573) and 5 non-VRE isolates. Validation involved a parallel comparison 
of 447 prospectively collected rectal swabs from patients at high risk for 
VRE colonization. VRE-chrom were read at 24 and 48 hrs by two tech-
nologists, while the VRE-A were read at 24, 48 and 72 hrs by one tech-
nologist. Technologists were blinded and worked independently of each 
other. All colonies were worked up utilizing conventional microbiology 
techniques. VRE were confirmed by sugar utilization and vancomycin 
Etest.
Results: All VRE isolates in the verification study grew as per the 
manufacturer’s guidelines. Vancomycin susceptible Enterococcus did not 
grow. In the prospective validation, the performance of the VRE-chrom 
compared to the VRE-A was as follows: sensitivity = 95.7%, specificity = 
98.6%, positive predictive value = 78.6%, negative predictive value = 
99.8% and efficiency = 98.4%. Twenty-two of twenty-three VRE were 
alerted to infection control within 24 hrs with the VRE-chrom compared 
to 17/23 within 48 hrs for the VRE-A. One hundred ninety-four break-
through colonies grew on the VRE-chrom, though 70.4% of isolates were 
ruled out with a rapid test.
cOnclusiOns: VRE-chrom showed high sensitivity, specificity and 
negative predictive value, with quicker turn-around-time for reporting of 
VRE positive patients to infection control.

SP43
EVALUATION Of STREPB cARROT BROTH™ VERSUS 
TODD HEWITT BROTH WITH ANTIBIOTIcS AND 5% 
SHEEP RBcS fOR DETEcTION Of gROUP B 
streptoCoCCus cOLONIzATION IN NEAR TERM 
PREgNANT WOMEN
M TADROS1, D KOH2, N LAMONTAgNE2, W SMALL2, B TAM2,  
L MATUKAS1,2

1University of Toronto; 2St Michael’s Hospital, Toronto, ON
backgROund: Group B Streptococcus (GBS) is the most common 
cause of early-onset neonatal sepsis in developed countries. The CDC 
guidelines (2010) for prevention of perinatal Streptococcal disease stated 
that enrichment broth containing chromogenic substrates can facilitate 
the identification of GBS.
Objective: To compare the performance specifications, cost and turn 
around time for GBS screening between StrepB Carrot Broth™ and Todd 
Hewitt (TH) broth with antibiotics.
MethOds: Four hundred eight vaginal/rectal specimens from 
204 patients were collected from April 15 to June 20, 2011. Duplicate 
M40 swabs were collected from each patient. One swab was inoculated in 
(TH) broth supplemented with 5% sheep red cells with antibiotics (con-
ventional method), and the other inoculated in StrepB Carrot Broth™ 
(CB). Broth tubes were incubated for 18-24 hours aerobically at 35°C then 
subcultured to Columbia agar supplemented with 5% sheep red cells. 
Change to an orange colour of the CB denoting a positive GBS was docu-
mented. From the blood agar plates, catalase negative colonies that failed 
to grow on bile esculin agar were tested by Streptococcal grouping latex kit 
to confirm GBS.
Results: The sensitivity and specificity of CB compared to TH were 
91.1% and 98.1% respectively. Eighty-four per cent of GBS cases showed 

an orange colour in the CB. The colour change was 100% specific for 
GBS.
cOnclusiOn: StrepB Carrot Broth™ was found to be non–inferior to 
our current protocol as the sensitivity for GBS detection was not improved. 
Reporting the orange coloured broths as positive at 18-24 hours has the 
potential to decrease turn around time.

SP44
EVALUATION Of TWO MALDI-TOf MASS SPEcTROMETRY 
SYSTEMS fOR THEIR ABILITY TO IDENTIfY ROUTINE 
BAcTERIA AND NON-fERMENTATIVE gRAM-NEgATIVE 
BAcTERIA ISOLATED fROM cYSTIc fIBROSIS PATIENTS
JV KUS1,2, LM MATUKAS1,2, B TAM2, c DEScENT2, AK PETRIcH1,3

1Department of Laboratory Medicine and Pathobiology, University 
of Toronto; 2St Michael’s Hospital; 3The Hospital for Sick children, 
Toronto,ON
Objective: MALDI-TOF mass spectrometry (MS) uses the unique 
spectrum of molecular masses of each microorganism for identification. 
Two MALDI-TOF MS systems were evaluated for their ability to accu-
rately identify bacteria/yeast encountered in the microbiology lab.
MethOd: Bacteria/yeast isolated and identified by standard or reference 
methods were tested on two MALDI-TOF MS systems: the Vitek MS 
(VTMS; MS-ID database) and Bruker MALDI Biotyper (BMB) systems. 
Routine bacteria (n=482), and collection of NF-GNB (n=159) from cystic 
fibrosis (CF) patients were analysed. Bacteria were sub-categorised as easy 
or difficult in their routine identification, and frequent or rare in their 
occurrence in the lab. Manufacturers’ recommended procedures were 
used.
Results: Overall, initial analysis shows there was an 91.0% and 93% 
agreement at the genus level and a 81.7% and 85.5% agreement at the 
species level with the VTMS and BMB, respectively, for routine organisms. 
Analysis of each sub-category was also performed. For the NF-GNB from 
CF patients (the majority of which were Pseudomonas aeruginosa, 
Burkholderia spp., Stenotrophomonas maltophilia) there was a 94.3% and 
96.2% agreement at the genus level and an 87.0% and 92.2% agreement at 
the species level for the VTMS and BMB respectively.
cOnclusiOn: Both BMB and VTMS agreed with the reference iden-
tifications at the genus and species level for >80% of microorganisms 
analysed in this study, including the NF-GNB isolated from the sputum of 
CF patients. 16S rRNA PCR will be used to verify reference identifications 
where discrepancies were observed. MALDI-TOF MS is a potentially use-
ful tool for the identification routine and difficult to identify bacteria in 
the microbiology lab.

SP45
EVALUATION Of THE DNA fRAgMENT DT-1 AND IS1311 
fOR THE IDENTIfIcATION Of myCobaCterium avium 
cOMPLEx (MAc) SPEcIES IN A REAL TIME PcR ASSAY
T BERTEAU1,2, M DESJARDINS1,2,3

1The Ottawa Hospital; 2The University of Ottawa; 3The Ottawa 
Hospital Research Institute, Ottawa, ON
Objective: The MAC Accuprobe (Gen-Probe) has been shown to be 
a reliable method for the identification of MAC from positive cultures. 
However, not all serotypes are detected and hybridization probes are not 
intended for direct detection. We evaluated two previously described tar-
gets, DT-1 and IS1311 (JCM. 2010. 48:4057) in a multiplex PCR assay 
using the Spartan DX12 for identification of MAC species.
MethOds: Primers for DT-1 (DTF- AGCACGCCATGCCAGGTC; 
DTR-CTAGTTGGATCGCGCCGAACAC), IS1311 (ISF- GCGTGAG 
R CTCTGTGGTGAA; ISR-TAAATCGTCTCGGCGGCCTG) and the 
probes for both targets (DT-1: 6FAM-TGCTGTCACGACACCGGGTGG; 
IS1311: 6FAM-CGATCAGCGGCATCGGCATTGC) were designed 
based on GenBank sequences. A total of 94 MAC and 40 non-MAC (five 
M. gordonae, six M. chelonae, nine M. fortuitum, four M. kansasii, two M. 
lentiflavum and 14 M. tuberculosis) previously identified clinical isolates were 
tested using both sets of primers and probes in a multiplex reaction. DNA 
was extracted by suspending the isolates from a pure culture on 7H11 agar in 
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sterile water, sonicated for 15 minutes and heated at 95°C for 30 minutes. 
The limit of detection for the multiplex PCR was determined by serial dilu-
tion of DNA extracted from strains shown to harbour DT-1 and IS1311, 
IS1311 only and DT-1 only.
Results: Of the 94 MAC isolates, 89 (95%) were detected by PCR and 
five failed to amplify after repeat testing. None of the 40 (100%) non-
MAC strains were detected by the multiplex PCR. The limit of detection 
for the DT-1/IS1311 multiplex assay was determined to be <6 fg of DNA, 
for the DT-1 primers in uniplex PCR 28 fg of DNA and for IS1311 primers 
in a uniplex PCR <18 fg of DNA.
cOnclusiOn: The DT-1/IS1311 multiplex PCR assay detected the 
majority of MAC clinical isolates and none of the non-MAC mycobacte-
rial species. The assay detected low levels of DNA which is desirable for 
detection of MAC directly from clinical samples. Despite the high specific-
ity, 5% of the clinical isolates failed to be detected by the multiplex PCR 
suggesting that the DT-1/IS1311 targets may not be as universally distrib-
uted among MAC species as previously predicted. Further characterization 
of these strains is warranted.

SP46
cUTANEOUS cRYPTOcOccOSIS AS A MANIfESTATION 
Of cRYPTOcOccEMIA IN A SOLID ORgAN TRANSPLANT 
(SOT) PATIENT
S KOgILWAIMATH, B MISSAgHI
Memorial University, St John’s, NL
intROductiOn: Far from being a rare disease only a few decades ago, 
Cryptococcosis has grown to become a common opportunistic infection 
worldwide. This is attributed to the rise in immunocompromised humans 
including SOT recipients.
case descRiPtiOn: We present a case of a 63-year-old male with 
history of liver transplant on chronic immunosuppression, ESRD and Type 
2 DM who presented to his hemodialysis session with left lower limb ery-
thema and localised pain. Blood cultures were drawn and he was treated for 
probable SSTI as an outpatient with IV cefazolin. By Day 5, his blood 
cultures grew yeast and he was called back to the hospital. He was admitted 
and treated with IV cefazolin and IV fluconazole for bacterial SSTI and 
presumed Candida line infection. Subsequently the yeast was further char-
acterised to be Cryptococcus neoformans. Given lack of improvement in the 
SSTI on therapy, a biopsy was taken. Tissue culture was positive for 
Cryptococcus neoformans. His CSF analysis was normal however his chest 
x-ray showed possible right hilar airspace disease. He was treated with a 
two-week course of IV amphotericin B induction therapy for cryptococco-
sis with pulmonary and cutaneous involvement. He was discharged home 
on oral fluconazole to complete rest of the course of therapy.
case discussiOn: Cryptococcosis is a serious post-transplant infec-
tious complication affecting ~2.8% of all solid organ transplant recipients 
with mortality rates up to 42%. Skin is the third most common site 
involved in these patients, with manifestations ranging from nodular mass, 
abscess/ulcers, cellulitis to rarely necrotising fasciitis. Cutaneous manifesta-
tions frequently represent disseminated infection.
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IA1
HOSPITAL WIDE ROLL-OUT Of ANTIMIcROBIAL 
STEWARDSHIP: A STEPPED WEDgE RANDOMIzED 
cONTROLLED TRIAL
L PALMAY1, S WALKER1,2, M ELLIgSEN1, AE SIMOR1,2, A RAcHLIS1,2 

,S MUMAREKA1,2,3, R PINTO3, N DANEMAN1,2,4

1Sunnybrook Health Sciences centre; 2University of Toronto; 
3Sunnybrook Research Institute; 4Insititute for clinical Evaluative 
Sciences; 5Ontario Agency for Health Protection and Promotion, 
Toronto, ON
Inappropriate antimicrobial use, increasing antibiotic resistance, and lack 
of development of new antimicrobial agents have provided the impetus for 
worldwide initiatives in antimicrobial stewardship. However, there is pau-
city of good quality evidence to evaluate the impact of such initiatives. As 
a result of the positive impact our institution’s Antimicrobial Stewardship 
Program (ASP) had in our critical care units, we rolled out our stewardship 
program to seven patient care services across the hospital using a stepped 
wedge design to provide a more rigorous evaluation of the efficacy of our 
interventions. As such, the objective of this study was to determine the 
impact of antimicrobial stewardship on antimicrobial use and C. difficile 
infection rates in seven non-intensive care medical and surgical services. A 
formal review of all patients on their 3rd or 10th day of broad-spectrum 
antibiotic therapy in seven patient care services was conducted at our 
institution using a stepped–wedge randomized design. The primary out-
come for the preliminary 11 month analysis was a comparison of days of 
therapy (DOTs) of targeted antibiotics/1000 patient bed days/month dur-
ing the intervention period compared to the control period. Secondary 
outcomes included overall and non-targeted antibiotic use and rates of 
nosocomial C.difficile infections. From November, 1, 2010 to July 31, 2011, 
the ASP reviewed a total of 1,042 orders with an overall suggestion and 
acceptance rate of 48% and 84%, respectively. Across all services, our 
program reduced broad-spectrum antimicrobial use by 12% (256 to 
225 DOT/1000 patient days) and the number C. difficile infections by 59% 
(44 to 18 cases).Our institution’s ASP hospital-wide roll-out was, there-
fore, successful in reducing broad-spectrum antimicrobial use and C. dif-
ficile infection rates.

IA2
THE MINI-MIcROBIOLOgY cOURSE : A SUPERIOR WAY 
TO TEAcH INTRODUcTORY MIcROBIOLOgY TO 
RESIDENTS
KR fORWARD, T HATcHETTE
Departments of Pathology, Microbiology and Immunology and 
Medicine, Dalhousie University, Halifax, NS
Objective: We radically restructured our residents’ first three months 
of rotation in clinical microbiology to address problems and complaints. 
Historically, when residents first come to most microbiology laboratories 
they were assigned to benches and rotated throughout laboratory. There 
are numerous problems with this approach: The experience was not often 
hands-on or standardized; the work of the technologist is often impeded; 
some technologists are not willing or skilled teachers; individual technolo-
gists have inadequate exposure for the purposes of evaluation; faculty 
teaching is often out of step with bench rotations and is often inefficient 
when only one or two residents are in the lab at the same time; bench 
teaching to specific objectives is difficult and many pathogens are not 
encountered; 
inteRventiOn: We bring residents (MM, ID and GP) to the labora-
tory for a 12 week mini-course. Technologist volunteers are chosen based 
on experience and feedback from learners. Specific goals and objectives 
were developed and a system-based approach is employed for bacteriology 
teaching. Residents perform their own work hands-on with mock samples 
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ensuring that all specimen types and relevant organisms are included. 
Afternoon small group sessions with faculty employ case-based learning 
relevant to the system of the week. We use a multi-headed microscope and 
dedicated space.
OutcOMe: The mini-course provides a cooperative learning environ-
ment where residents from different disciplines work synergistically. The 
focus is on hands-on learning with a dedicated highly skilled technologist 
ensures exposure to all relevant organisms. Faculty teaching is efficient and 
carefully aligned with in-lab teaching. Examination of residents to specific 
objectives and the evaluation of both residents and faculty is greatly facili-
tated. Resident, technologist and faculty feedback has been excellent. In 
an anonymous evaluation by residents (eight parameters, range zero to 10) 
there were no scores less than nine.

IA3
WITHDRAWN 

IA4
MANAgEMENT Of METHIcILLIN-RESISTANT 
staphyloCoCCus aureus-POSITIVE PATIENTS IN A 
SPEcIALIzED AMBULATORY cLINIc
S MATERNIAK, P DUffLEY, D WEBSTER
Saint John Regional Hospital, Horizon Health Network, Saint John, 
NB
Objective: To assess the impact of a specialized infection and preven-
tion control (IPC) ambulatory clinic with a mandate to assist in the care of 
outpatients colonized with methicillin-resistant Staphylococcus aureus 
(MRSA) and provide consistent education and follow-up with the goal of 
improving patient outcomes and healthcare resource management.
MethOds: In April 2008, the Saint John Regional Hospital opened a 
clinic specifically designated for the follow-up and management of patients 
in the community affected by MRSA. The clinic is coordinated by a full-
time registered nurse (RN) and directed by an infectious diseases physician 
with an operating budget of less than $150,000 per year. The clinic offers a 
central source of education and specialized follow-up for MRSA-positive 
patients, contacts and their families. MRSA status is tracked, decoloniza-
tion offered as the patient’s situation warrants, and screening of family 
members provided as indicated. The clinic also works collaboratively with 
local physicians and other community healthcare partners to ensure each 
case is managed optimally guided by individual clinical factors. The clinic 
is also the site of a randomized controlled trial assessing decolonization 
strategies.
Results: The clinic has seen 395 MRSA-positive patients over a total 
of 1760 visits, and screened 481 MRSA inpatient contacts who had been 
discharged from hospital and required follow-up screening in the commu-
nity. Additionally, as 11-29% of MRSA colonized patients go on to 
develop active infection, with the Clinic’s 308 successful decolonizations, 
the cost savings could be as great as $500,000 – $1,200,000. Prior to its’ 
opening, follow-up would have been required through the family physi-
cian’s office at an estimated cost to the provincial Medicare of $112 per 
visit. Therefore, with close to 2,500 patient visits at the IPC MRSA ambu-
latory clinic, this translates into a further cost savings of more than 
$250,000 to the province over four years.
cOnclusiOn: The specialized education and management provided by 
the clinic has served to overcome a great deal of confusion, fear and stigma 
that MRSA-positive patients often encounter. Improved follow-up of colo-
nized patients and contacts, appropriate decolonization and recognized 
clearance alleviates pressure on inpatient resources for private rooms and 
transmission-based precaution-associated costs. Additional pressure on 
busy family physicians to follow patients specifically for their MRSA posi-
tive status has been alleviated. And finally, by the clinic’s provision of 
timely and specialized decolonization, many MRSA infections and their 
associated costs have been averted.

IA5
THE INfEcTIOUS DISEASE SUScEPTIBILITY PROgRAMME: 
TRANSLATIONAL RESEARcH INTO HUMAN gENETIc 
SUScEPTIBILITY TO INfEcTIOUS DISEASES (OR “WHY IS 
MY PATIENT SIcK?”)
Dc VINH
Mcgill University Health centre, Montréal, Qc
backgROund: Patients suffering from serious, unusual, recurrent or 
recalcitrant infectious diseases often ask, “Why is this happening to me?”. 
Although clinicians often suspect a “problem with the immune system” in 
these cases, this explanation remains abstract and conceptual, rather than 
specific and practical. Growing evidence from work by myself and others 
increasingly demonstrate that these idiosyncratic cases of unusual suscepti-
bility to infections are due to specific and demonstrable abnormalities of 
the immune system, mediated by defects in single genes. Further, these 
monogenic immunodeficiencies are increasingly recognized in adults. 
Identification of these genetic immunodeficiency syndromes leads to ratio-
nal implementation of novel treatment approaches, including immuno-
therapeutics, to manage infectious diseases.
Objective: To understand why some individuals are unusually suscep-
tible to infectious diseases.
MethOds: The “Infectious Disease Susceptibility Programme” was 
established at the McGill University Health Centre to conduct transla-
tional research on human genetic susceptibility to infectious diseases. The 
Programme has two components:  
(1) clinic: Patients with unusual infection diathesis (severe/refractory/ 
recurrent) are referred for recruitment onto protocol and characterization 
of their clinical, microbiological and immunological phenotypes. For 
patients suspected of having known genetic immunodeficiency syndromes, 
specialized diagnostic testing in reference laboratories is pursued. For 
patients suspected of having novel genetic immunodeficiency syndromes, 
further research investigations are pursued; 
(2) ReseaRch: From patients of interest and relevant family members, 
we have a curated tissue repository. Combining functional immunological 
and genetic investigations, both in my laboratory and via intra- and extra-
mural collaborations, we strive to identify the immunogenetic basis for 
these novel genetic immunodeficiency syndromes.
Results: To date, the Programme has identified five known genetic 
immunodeficiency syndromes in five unrelated subjects (Chronic 
Granulomatous Disease; Complement deficiency; Turner syndrome; 
Alpha1-anti-trypsin deficiency; Autoimmune Lymphoproliferative syn-
drome). Approximately 20 other subjects are robustly characterized pheno-
typically and undergoing in-depth investigations.
cOnclusiOn: By integrating immunology and genetics to the study of 
infectious diseases, this Programme aims to identify and understand the 
critical determinants of human susceptibility to infections. Understanding 
these defects provides an opportunity to improve the care of these patients 
and to develop new treatment strategies for these infections. Ultimately, 
the goals of the programme are to be able to specifically answer the 
patient’s question “Why is this happening to me?” and to then follow with 
“And here’s what we’re going to do about it...”

IA6
NASAL DEcOLONIzATION Of staphyloCoCCus aureus 
WITH ANTIMIcROBIAL PHOTODYNAMIc THERAPY
E BRYcE1, T WONg1, D ROSOcE1, c STREET1,2, D JESKE1, B 
MASRI1, S WEATHERILL1,2, L fORRESTER1

1Vancouver general Hospital; 2Ondine Biomedical Inc, Vancouver, Bc
Objective: Traditional pre-operative strategies to decrease surgical site 
infections (SSIs) include nasal decolonization with mupirocin ointment 
and chlorhexidine washes (CHGW). In June 2011, a new program that 
includes preoperative CHGW and intranasal antimicrobial photodynamic 
therapy (aPDT) was introduced at Vancouver General Hospital. This 
interim-analysis describes the effectiveness of aPDT in decreasing the 
bioburden of intranasal S. aureus.
MethOds: Over a six month period, patients having cardiac-, orthope-
dic-, spine-, thoracic-, vascular-, breast- and neurosurgery procedures were 
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treated with CHGW the night prior to surgery and with nasal aPDT in the 
preoperative waiting area. Nasal swabs to assess colonization with S. aureus 
(including MRSA) were taken just prior to and right after aPDT; growth 
was graded as zero, light, moderate or heavy as per standard microbiology 
methods. Excluded were duplicate cases and cases within a six-week intro-
ductory period.
Results: In total, 2221 patients had the selected surgeries in the interim 
analysis period. Three hundred thirty-nine cases within the introductory 
period, 17 duplicate cases and six errors were excluded, leaving 1869 cases for 
analysis. Patient-reported compliance with CHGW was 96.5% (1803/1869). 
Compliance with LPN-administered aPDT was 98.8% (1847/1869). 
Microbiology data was available for 1855 cases. Pre-aPDT colonization rates 
for MSSA and MRSA were 24.4% (453/1855) and 0.9% (16/1855), with six 
cases (0.6%) positive for both. Partial or complete decolonization when 
comparing pre and post-aPDT microbiology data was 85.0%. There was one 
reported adverse event.
cOnclusiOn: In contrast to similar studies with CHGW and mupiro-
cin pre-operative bundles, this program achieved very high compliance 
rates. aPDT is safe and microbiologically effective.

IA7
PHYSIcIAN HAND HYgIENE cHAMPIONS
V LEUNg, E LLOYD-SMITH, M ROMNEY
St Paul’s Hospital, Providence Health care, Vancouver, Bc
Objective: Hand hygiene (HH) is recognized as the most effective 
measure for preventing healthcare-associated infections. However, despite 
our overall successes and implementation of a multimodal HH campaign 
based on the World Health Organization (WHO) toolkit, HH audits show 
that physicians consistently underperform when compared to other health-
care worker groups. Our objective is to significantly improve physician 
adherence to HH by encouraging physician developed, unit specific 
approaches. An improved understanding of physicians’ knowledge and 
attitudes towards hand hygiene, and of barriers and enablers to adherence 
to HH will assist in developing HH programs. The establishment of 
Physician HH Champions in multiple medical specialties will begin a pro-
cess of changing social attitudes towards hand hygiene.
MethOds: Physician HH Champions were recruited from all medical 
and surgical specialties at Providence Health Care. Preparation work by 
physicians included (i) completing WHO HH perception and knowledge 
surveys, (ii) watching the Hand Hygiene Video in Clinical Medicine (New 
England Journal of Medicine), (iii) reviewing the WHO technical refer-
ence manual for HH. Physicians were then required to attend a one hour 
focus group which consisted of six standardized questions and probing ques-
tions to explore physicians’ barriers and enablers (structural, organiza-
tional, cognitive and social) to HH adherence. Focus group sessions were 
recorded and transcribed verbatim for qualitative analysis.
Results: From January 1 to March 31, 2012, 103 staff physicians from 
medical/surgical specialties and family practice completed the current 
phase of the Physician HH Champions project. Survey information and 
themes from focus groups have been analyzed and will be presented. More 
importantly, many physicians have already participated in process redesign 
in collaboration with the Infection Prevention and Control Department to 
improve HH adherence.
cOnclusiOn: Infection Prevention and Control teams may have the 
knowledge and expertise in HH, but knowledge translation and interven-
tions are difficult to implement successfully unless there are local champi-
ons and role models. By engaging physicians to be local champions for HH, 
we believe that that there will be different approaches to improving HH 
adherence which will be sustainable and successful in all areas of the hos-
pital. Physician HH Champions at Providence Health Care have already 
started affecting behavioral and cultural change among peers, medical 
trainees and other health care workers. 

Thursday May 3 
THURSDAY POSTER PRESENTATIONS 

ROOM: grand Ballroom

TP1
DISPARATE RESULTS fROM A SURVEY Of PERSONAL 
HYgIENIc PRAcTIcES (PHP) AND INfEcTION cONTROL 
KNOWLEDgE (IcK) fROM NOVEL DESIgN (ND) VS 
HISTORIc DESIgN HOSPITAL WARDS (HD) HOSPITAL 
WARDS – EVIDENcE fOR A PURITY RISK RITUAL EffEcT
A JOVANOVIc1, D HOLTON1,2, M MAH1,2, W gHALI1,2,  
J cONLY1,2, J WALLAcE1

1University of calgary; 2Alberta Health Services, calgary, AB
Objectives: We explored the differences in PHP and ICK among 
healthcare workers (HCW) from ND (single bed rooms with enhanced 
hand hygiene [HH] capacity) vs HD wards (multibed rooms with poor HH 
capacity), which may be associated with reduced transmission of nosoco-
mial infections.
MethOds: A two page anonymous survey of close-ended questions 
related to PHP/ICK was administered to 582 HCWs from seven medical 
units at two hospitals (one NDU; six HDU). Basic demographic data was 
collected on work status (full time, part time or causal), weekly work 
hours, patient load, age, and years of experience. Specific questions 
focused on when/what ICK was taught, which PHP were followed, diffi-
culties encountered for HH, and specific scenarios related to HH, isola-
tion precautions, personal illness, and sharps injuries. Differences 
between groups were analysed using χ2 with continuity correction or 
Fisher’s exact test.
Results: A response rate of 29% was found, with the majority (67.8%) 
coming from nursing staff (NS). No significant demographic differences 
among NS and allied HCWs were found. Although 55% of NS were given 
core ICK in training, only 35% reported any additional training in the 
previous two years. NS from the ND vs HD ward encountered significantly 
less difficulty (p=0.03) performing HH but performed less well for ICK 
scenarios on diarrhea (p<0.001) and for specific PHP (p=0.03) that were 
followed >75% of the time.
cOnclusiOns: Despite the advantages for NS on a ND vs HD ward, 
the performance scores for ICK and PHP were significantly less for nurses 
on a ND ward. With no demographic or training differences, these results 
suggest a purity risk ritual effect. More attention needs to be focused on the 
impact of purity risk ritual.

TP2
INfLUENcES ON fAMILY PHYSIcIAN ANTIBIOTIc 
PREScRIBINg fOR UNcOMPLIcATED URINARY TRAcT 
INfEcTIONS
P LAM1, B fORD1, c WEBSTER2, D zOUTMAN1

1School of Medicine, Queen’s University; 2Kingston family Health 
Team, Kingston, ON
Objective: Suboptimal antibiotic prescribing for urinary tract infec-
tions (UTIs) contributes to antimicrobial resistance, resulting in decreased 
antibiotic efficacy, prolonged patient morbidity and increased healthcare 
costs. Identifying the factors which influence inappropriate prescribing will 
help to develop programs to improve antibiotic use and reduce antimicro-
bial resistance.
MethOds: Physicians practicing family medicine in southeastern 
Ontario were invited to participate in an online survey which gathered 
demographic and practice setting information, continuing education 
sources, system and patient-related influences on prescribing for UTIs, and 
treatment of six patient-based UTI scenarios.
Results: Patients having frequent UTIs and patients self-identifying 
symptoms as similar past UTIs were moderately or very influential in the 
initiation of empiric therapy in 66.7% (38 of 57) and 56.9% (33 of 58) of 
respondents respectively. Antibiotic allergies, urine culture and sensitivi-
ties, and patient co-morbidities were moderately or very influential in the 
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selection of antibiotics in 98.3% (57 of 58), 94.8% (55 of 58) and 87.7% 
(50 of 57) of respondents respectively. In the UTI scenarios, only 25.9% 
(15 of 58) of respondents appropriately treated a UTI in pregnancy with 
cephalexin or nitrofurantoin. 70.7% (41 of 58) of respondents appropri-
ately managed a case of asymptomatic bacteruria and 62.1% (36 of 58) of 
respondents appropriately treated a TMP/SMX resistant mild pyelonephri-
tis with a fluoroquinolone.
cOnclusiOn: Inappropriate antibiotic prescribing by family physi-
cians for community-acquired UTIs continues to be an issue in Ontario. 
Patient pressure and physician knowledge deficits may contribute to inap-
propriate prescribing. Future interventions focusing on these factors may 
help to decrease inappropriate antibiotic use.

TP3
streptoCoCCus pneumoniae cOLONIzATION IN THE 
NASOPHARYNx Of PATIENTS INfEcTED WITH THE 
PANDEMIc H1N1 (2009) VIRUS
S fATHIMA1, B cRAgO2, c fERRATO1, M LOUIE1,2, S DREWS1,2

1ProvLab Alberta; 2Department of Microbiology, Immunology, and 
Infectious Diseases, University of calgary, calgary, AB
Viral and bacterial synergisms are frequently observed and discussed inten-
sively in literature. Our study looked at the association of Streptococcus 
pneumoniae, Haemophilus influenzae and Staphylococcus aureus with pandemic 
H1N1 (2009) virus [pH1N1 (2009)], during the second wave, July 1-Dec 31, 
2009 of the recent influenza pandemic. Nasopharyngeal swabs (NPS) sub-
mitted to the Provincial Laboratory for Public Health (Alberta) were tested 
for influenza virus using RT-PCR. Each pH1N1 (2009) virus positive case 
was matched to two pH1N1 (2009) virus negative controls based on: age 
(+/− 10 yrs), gender, date sample was received (+/− 2 weeks), and geographi-
cal region. Using end-point PCR assays, LytA and Ply genes were targeted to 
identify S. pneumoniae, the BexA gene for H. influenzae and the Nuc gene for 
S. aureus. Two Fisher’s chi squared analysis were performed on 31 pH1N1 
(2009) positive specimens with different sets of negative controls. First 
analysis had 62 pH1N1 (2009) negative controls that also had other respira-
tory viral pathogens. Second analysis had 42 pH1N1 (2009) negative con-
trols that no respiratory viral pathogens. Results of first analysis showed no 
association between pH1N1 (2009) and S. pneumoniae (p=0.43). However, 
results of the second analysis which was based on only 42 pH1N1 (2009) 
negative controls showed a significant association between pH1N1 (2009) 
and S. pneumoniae (p<0.05, 95% CI). This association was not seen with H. 
influenzae or S. aureus. Over all, our study has shown that there is a relation-
ship between pH1N1 (2009) virus infection and S. pneumoniae colonization 
in the NP of patients. Our study concludes that this relationship could only 
be identified using pH1N1 (2009) negative control specimens that con-
tained no other respiratory viral pathogens.

TP4
PNEUMOcOccAL cARRIAgE IN THE NURSINg HOME 
ELDERLY IN THE NON-OUTBREAK SETTINg
J JOHNSTONE, K LUINSTRA, M SMIEJA, M LOEB, D BOWDISH
McMaster University, Hamilton, ON
backgROund: Though the burden of disease due to Streptococcus 
pneumoniae is high in the elderly, the incidence of S. pneumoniae carriage 
in the nursing home (NH) elderly outside of outbreak settings has not been 
well described.
MethOds: In December 2010, NH residents from 4 NH in Hamilton, 
Ontario were enrolled in a longitudinal cohort study where nasopharyn-
geal (NP) swabs (Copan ESwabs) were collected monthly on asymptom-
atic NH residents during the influenza season (January – May 2011). A 
validated sensitive and specific real-time PCR to detect S. pneumoniae was 
performed on the NP samples.
Results: 30 NH residents were enrolled. The mean age was 87 years, 
83% were female and all had at least one co-morbidity. Most (77%) were 
non-smokers, 23% had exposure to children and only 50% had received 
pneumococcal vaccination within the last five years. During the study, one 
patient died, none developed pneumonia and 1 had influenza. In total, 
133 NP swabs were obtained on 30 residents. 20 residents had five NP 

swabs obtained, five had four obtained, three had three obtained and two 
had two obtained. Reasons for missing swabs included patient death (n=2), 
hospitalization (n=1) and refusal for that month (n=14). All swabs were 
negative for S. pneumoniae.
cOnclusiOns: Despite the high incidence of infection due to S. pneu-
moniae in the NH elderly, carriage with S. pneumoniae outside of the out-
break setting was absent in this study. This may suggest that NH elderly are 
unable to control pneumococcal carriage once exposed.

TP5
ScABIES AND THE ELDERLY: WHAT cOULD POSSIBLY gO 
WRONg?
MK cHARLES1, D fAULDER2, PM TOMLIN3,  
K KOWALEWSKA-gROcHOWSKA1,3

1University of Alberta; 2Alberta Health Services; 3Provincial 
Laboratory for Public Health, Edmonton, AB
Objectives: Scabies occurs commonly in healthcare settings. 
Presentation of scabies can be atypical in elderly, demented or immunosu-
pressed patients. Microscopical identification of mites and, less commonly, 
eggs, in skin samples is diagnostic. We describe an index case of scabies 
outbreak in a nursing home resident, diagnosed by the presence of eggs in 
skin scrapings.
MethOds: Skin scrapings were submitted to the laboratory in a mycol-
ogy envelope and ,thus, the sample was initially processed for fungal inves-
tigations. A wet mount of the sample was later processed by the parasitology 
bench. Retrospective chart review of the index case and interviews with 
the nursing home physicians were carried out. Positive cases were defined 
as any nursing home resident with characteristic lesions.
Results: Eggs and empty shells, but no parasites were seen in skin scrap-
ings. The index case was a previously healthy elderly man who developed 
crusted scabies. His infection spread to a group of female residents with 
whom he shared a close contact. Outbreak duration was January-March 
2011. A total of eight residents and health care workers were affected. 
Basic outbreak measures were taken to manage the situation. All cases 
responded well to 5% permethrin cream.
cOnclusiOn: Our case stresses the importance of scabies as a shared 
pathogen in an elderly institutionalized population. The index case had 
crusted scabies; surprisingly, there was no underlying disease that usually 
accompanies this presentation. Laboratories should be sensitized to the fact 
that on occasions, only eggs and egg shells are present in skin scrapings. 
Health care workers should raise awareness of scabies as an important 
pathogen in view of aging of the population.

TP6
SAfETY AND EffIcAcY Of POSAcONAzOLE (POS) fOR 
THE TREATMENT Of INVASIVE fUNgAL INfEcTIONS (IfI) 
AfTER fAILURE Of ONE PRIOR LINE Of THERAPY
S HAIDER1, M LAVERDIÈRE2, M POWER3, c ROTSTEIN4,  
S HUSAIN4, J LIPTON4, K DOUcETTE5, P PHILLIPS6,  
A gALARNEAU7, Jf POULIOT7

1Hamilton Health Sciences, Hamilton, ON; 2Hôpital Maisonneuve-
Rosemont, Montréal, Qc; 3Bc cancer Agency, Vancouver, Bc; 
4University Health Network, Toronto, ON; 5University of Alberta, 
Edmonton, AB; 6University of British columbia, Vancouver, Bc, 
7Merck canada, Montréal, Qc
backgROund: IFI is a common problem during AML induction or 
Graft Versus Host Disease (GVHD). Several options are available as first 
line therapies. However, second line interventions are limited by cumula-
tive toxicities, drug interactions and potential resistance which are often 
encountered. POS is a triazole antifungal with broad yeast and mould cov-
erage that possesses a favorable toxicity profile.
MethOds: A single arm phase II multicenter study of POS in patients 
with IFIs who failed or were intolerant to other antifungal therapy. The 
primary objectives of the study were to evaluate the safety (n=37) and 
efficacy (n=27).
Results: Thirty-seven patients with proven (35%), probable (34%) 
and possible (31%) IFIs were included in the study. Conditions leading to 
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IFI were mainly hematological malignancies (36%) and stem cell trans-
plant (27%). The study population included mostly patients refractory 
(70%) and/or intolerant (25%) to prior antifungal therapy. First line ther-
apy included largely voriconazole (49%) and amphotericin B (24%). 
Identified pathogens were mainly Aspergillus (50%) and Candida (20%). 
Overall response in proven or probable IFI was 56% including 10% CR and 
45% PR. More than 40% of patients entered the study with elevated liver 
enzymes most of whom (70%) received prior azole therapy. Of those, 75% 
had normalization of their liver enzymes within 12 weeks of POS initia-
tion. Toxicities reported regardless of causality were mainly nausea and 
vomiting (26%) and diarrhea (26%). No grade 4 toxicities were reported.
cOnclusiOn: POS was effective therapy in patients with refractory 
IFI previously treated with other antifungal therapy. Switching from 
another azole to POS was also possible even in patients with hepatic dys-
function at study start.

TP7
POSAcONAzOLE UTILIzATION – AN INSTITUTIONAL 
REVIEW ONE YEAR AfTER APPROVAL fOR PROPHYLAxIS 
Of INVASIVE fUNgAL INfEcTIONS IN SEVERELY 
NEUTROPENIc PATIENTS
M gRAY1, L SAxINgER2

1Alberta Health Services, University of Alberta Hospital; 2University 
of Alberta, Division of Infectious Diseases, Edmonton, AB
In 2010, a decision was made by the Antimicrobial Stewardship Committee 
in the former Capital Health (Edmonton) region to provide posaconazole 
prophylaxis to patients at high risk for invasive fungal infections. Criteria 
were developed and approved in collaboration with infectious diseases, 
haematology, and pharmacy divisions and included any patients with exist-
ing or anticipated ANC of 0.5 x 109/L or less for at least 10 days, and where 
posaconazole would be continued until seven days after resolution or dis-
charge. With the patient population seen at University of Alberta 
Hospital, this meant we anticipated patients undergoing remission or sal-
vage induction chemotherapy for acute myelogenous leukaemia (AML), or 
those with myelogenous dysplastic syndrome (MDS) would be appropriate 
candidates for prophylaxis. One year later, a review of where posaconazole 
has been used at the University of Alberta Hospital has been undertaken 
to assess compliance with these criteria and is presented here, looking at 
numbers of patients prophylaxed, costs associated with prophylaxis and 
rates of invasive fungal infections seen in those patients where prophylaxis 
was used.

TP8
INSTITUTION Of TARgETED POSAcONAzOLE 
PROPHYLAxIS IN HIgH RISK fEBRILE NEUTROPENIA: 
RESULTS Of PROSPEcTIVE INVASIVE fUNgAL INfEcTION 
(IfI) SURVEILLANcE
L SAxINgER1, N zHU1, L McBEATH2, M gRAY3, S SMITH1,2

1University of Alberta; 2Infection Prevention and control, UAH; 
3Alberta Health Services, Pharmacy, Edmonton, AB
Objective: To prospectively assess the burden of IFIs in a hospitalized 
cohort of high-risk, febrile, neutropenic patients after institution of posa-
conazole prophylaxis for a subset of patients. Abstract data will include Jan 
through Sept 2011, presentation data data will include through Dec 2011.
MethOds: Adult hematology inpatients with severe neutropenia (ANC 
of 0.5 x 109/L or less, for at least 10 days, until seven days after resolution 
or discharge) were followed prospectively and IFI were classified using the 
International Consensus Committee definitions of Definite or Probable. 
Posaconazole prophylaxis was instituted in Q2-4 for patients undergoing 
remission induction or salvage chemotherapy for AML.
Results: Over Q1-Q3 of 2011 there were 83 neutropenic episodes and 
1838 neutropenic days. Three IFI were observed: sinus-orbital Neosartorya 
fischeri in an aplastic anemia patient, Candida albicans sepsis in a CLL 
patient, and iliopsoas abscess with pure Candida tropicalis in an AML 
patient post colectomy for C.difficile. If a limited “Possible” category (neu-“Possible” category (neu-category (neu-
tropenic hosts, with nodules on CT, clinically treated as aspergillosis) were 
counted, there were six additional cases (two pre-program, three ineligible 

for prophylaxis, and one who received posaconazole). In Q2 and Q3 
respectively, 3/7 and 10/10 eligible patients received posaconazole, with 
one stopping due to drug-drug interaction concerns. There were no defi-
nite or probable cases in prophylaxed patients. The 2011 IFI rate will be 
presented, and compared with the pre-POSA-P rate in 2010.
cOnclusiOns: The observed IFI were outside the prophylaxis pro-
gram. A “Possible” category restricted to highly suggestive CT criteria is 
being considered to improve concordance of infection control and clinical 
followup.

TP9
PITfALLS IN THE DIAgNOSIS Of INVASIVE ASPERgILLOSIS 
IN HEMATOLOgY-ONcOLOgY: HOW TO INcORPORATE 
gALAcTOMANNAN AND cT RADIOLOgIc cRITERIA?
L SAxINgER, I SANDHU, g TAYLOR
University of Alberta, Edmonton, AB
Objective: To critically review a series of six possible invasive fungal 
infection (IFI) in immunocompromised hosts occurring over an eight week 
period , with attention to the use of galactomannan (GM) testing and CT 
scan results.
Results: Patients: four AML , one red cell aplasia , and one myelodys-
plasia; two (AML) presented with circulating blasts and abnormal chest 
imaging at four and nine days after admission, two were non-neutropenic 
(aplastic and myelodysplasia) and two were neutropenic for 10 and 21 days 
prior to IFI suspicion. No cases had positive fungal cultures. Three patients 
were BAL GM positive, two serum GM positive. Two patients died. Three 
were counted as cases by IPC surveillance.

Table 1: Description of initial radiologic findings
eORTC CT scan criteria

1 Many small noncavitating ground glass nodules Not met
2 Early consolidation bilaterally Not met
3 Scattered peribronchial peripheral consolidation Not met
4 Nodular/masslike foci LLL and RUL Yes
5 CXR: nonspecific widespread consolidation Not met
6 1.4 cm RUL nodule with surrounding halo Yes

cOnclusiOns: Both IPC criteria and clinical suspicion for IA have a 
low threshold, to ensure outbreak detection and appropriate patient ther-
apy. All patients in this series received antifungal therapy for clinical suspi-
cion, but classifying cases for surveillance and targeted prophylaxis 
programs remains important. CT chest findings frequently raise suspicion 
without meeting EORTC criteria for IFI diagnosis. BAL GM is thought to 
have enhanced sensitivity but higher risk of false pos results, so the finding 
of a sole positive BAL GM requires elucidation.

friday May 4 
fRIDAY POSTER PRESENTATIONS 

ROOM: grand Ballroom

fP1
AcTINOMYcOSIS IN A DENTIgEROUS cYST: 
PATHOLOgIc DIAgNOSIS Of A VERY RARE cASE IN THE 
MANDIBLE
S RAKESH1, RB VINODKUMAR1, J MAHIJA1, V SAVITHRI1,  
M JUSTIN2

1Department of Oral Pathology, Amrita School of Dentistry, Kochi, 
Kerala, India, 2Department of Oral & Maxillofacial Surgery, Anoor 
Dental college, Muvattupuzha, Kerala, India
Objective (intROductiOn): Many documented cases of oral 
actinomycosis, the infection with Actinomyces group of bacteria have 
described the classic diagnostic features which have led to an easy confir-
mation. The case discussed here is an extremely rare condition where pres-
ence of actinomycosis was not diagnosed clinically due to the absence of 
the usual features. The diagnosis was made during the histopathologic 
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examination of the surgically removed dentigerous cyst of the mandible. 
The possible mechanism of its association with the developing cyst, its 
diagnostic significance and changes in the conventional treatment plan 
are highlighted in this paper.
case RePORt (MethOds, Results): A 24-year-old gentleman 
had a slow growing swelling of six months on the right lower jaw. Though 
it was painless initially, he had periodic episodes of severe pain later on. 
The pain and swelling remained even after two courses of antibiotic ther-
apy. A full mouth radiograph showed a unilocular radiolucency in relation 
to the partially impacted third molar. Pathological examination of the 
excised specimen showed colonies of Actinomyces with the characteristic 
‘Ray fungus’, surrounded by polymorphs and a fibrin wall, attached to the 
epithelial lining of the dentigerous cyst. The patient was put on penicillin 
therapy and has been asymptomatic since then.
cOnclusiOn: There are only two documented cases of actinomycosis 
associated with oral cysts till date. In this case, the actinomycosis occurred 
in the lower jaw along with dentigerous cyst. Mucosal trauma from the 
opposing dentition at the site of the cyst possibly led to the entry of 
Actinomyces into the developing cyst. Since the cyst was associated with 
actinomycosis, the patient was resistant to the initial antibiotic therapy. 
The patient responded well to the antibiotic administration given after the 
pathologic diagnosis was made. The histopathologic examination holds a 
crucial link to the diagnosis of actinomycosis in cases such as the one pre-
sented here, as no clinical clue as to the existence of infection in relation 
to the cyst was available. It is therefore emphasized that oral lesions such as 
cysts and tumors which undergo mucosal trauma are at a potential risk of 
infection with Actinomyces, as seen in this rare intrabony presentation of 
actinomycosis, in a dentigerous cyst of the mandible.

fP2
THE RELATIONSHIP BETWEEN PERSISTENT AIRWAY 
NEUTROPHILIA AND MIcROBIAL cOLONIzATION/ 
INfEcTION IN SEVERE REfRAcTORY ASTHMA
L EASTMAN1, W MIDODzI2, S QURESHI1, R RENNIE1,  
D VETHANAYAgAM1

1University of Alberta/Alberta Health Services; 2EPIcORE centre, 
Edmonton, AB
Objectives: In asthma, greater than 50% of the cost is related to the 
5-10% of patients with severe asthma (SA). Neutrophil predominant 
asthma affects a high proportion of SA patients and is less responsive to 
currently clinically available therapies, which are primarily directed to 
eosinophil abrogation. An evaluation was made of the prevalence and 
types of organisms identified in SA patients with persistent neutrophilia 
referred to a specialist in our regional referral center.
MethOds: A retrospective chart review from a regional SA referral 
center in northern Alberta was performed. Data was recorded on subject 
demographics, asthma physiology, sputum cell counts, sputum microbiol-
ogy, antibiotic treatment and acute care utilization over a 12-16 month 
period following an initial evaluation period.
Results: A retrospective review of asthma charts between 2003 and 
2009 was performed. Of 25 charts reviewed, 11 were selected based on 
inclusion criteria of persistent airway neutrophilia and sputum microbiol-
ogy processing. Average age of this group was 48 years (SD=13.25) and 
45% (5) were male. Eight (72.7%) were atopic and 10 (90.9%) patients 
had at least one comorbidity. There was poor correlation between airway 
physiology, measured by forced expiratory volume in one second and per-
sistent neutrophilia (Pearson Correlation= −0.274, p=0.173). Infectious 
sputum appeared to coincide with increases in neutrophils, and antibiotic 
treatment coincided with reduced neutrophil levels.
cOnclusiOn: Sputum microbiology should be evaluated more rou-
tinely in SA patients with persistent neutrophilia. The quantity and qual-
ity of micro-organisms isolated may be important for ongoing treatment 
decisions.

fP3
VARIcELLA zOSTER VIRUS cNS REAcTIVATION IN THE 
ABSENcE Of cUTANEOUS fINDINgS: TWO cASE 
REPORTS WITH A REVIEW Of THE LITERATURE
H HOANg1, D MARION1, I cHIU1,2

1University of Alberta; 2Royal Alexandra Hospital, Edmonton, AB
Objectives: (1) Describe two cases of Varicella Zoster Virus (VZV) 
CNS reactivation in the absence of cutaneous findings. (2) Review the 
literature describing frequency, commonalities and indications for 
therapy.
MethOds: A literature review was conducted to collect data on similar 
cases by MEDLINE search using keywords “Varicella zoster virus, meningo-
encephalitis, meningitis, absence of rash” and English articles were 
reviewed.
Results: Case 1: A 67-year-old diabetic female with confusion. CSF 
showed WBC 381 x 106/L (100% monocytes) and PCR positive for VZV. 
VZV meningoencephalitis without rash was diagnosed. She was treated 
with a 14-day course of acyclovir with full recovery. Case 2: A 23-year-old 
healthy man with fever and meningismus. CSF showed WBC 415 x 106/L 
(88% lymphs) and PCR positive for VZV. He was diagnosed with VZV 
meningitis without rash and sent home without antiviral therapy and had 
complete resolution of symptoms. Although, VZV CNS reactivation is 
most typically seen in the immunocompromised host and accompanied by 
a rash, there have been case reports of healthy patients developing VZV 
CNS reactivation without rash, similar to our described cases. High quality 
data to guide therapy is lacking.
cOnclusiOns: Our cases demonstrate that VZV CNS disease can 
occur in immunocompetent hosts with no rash and may be an underap-
preciated presentation that should remain on the differential for aseptic 
meningitis/encephalitis. The benefits of antiviral therapy are controversial; 
however, deaths have been reported in severe disease and because acyclovir 
is well tolerated, it is recommended that patients with VZV meningoen-
cephalitis be treated. Therapy may not be necessary in uncomplicated cases 
of viral meningitis due to VZV as demonstrated in Case 2.

fP4
POST-OPERATIVE PELVIc ABScESS SEcONDARY TO 
myCoplasma hominis
N HUDA1, B THOMPSON1, A BOMBASSARO2, S ELSAYED1,3

1Department of Medicine, University of Western Ontario; 
2Pharmacy Department, London Health Sciences centre; 
3Department of Microbiology & Immunology, University of Western 
Ontario, London, ON 
Objective: Mycoplasma hominis is an infrequently encountered cause of 
infection in the post-operative setting. We present the case of a young 
woman who developed a pelvic abscess secondary to Mycoplasma hominis 
following a total abdominal hysterectomy and bilateral salpingo-
oopherectomy.
MethOds: The patient was 38 years of age with a seizure disorder and 
history of developmental delay. She underwent surgery for an ovarian mass 
and elevated CA-125 level. Her surgery was uneventful and she did well 
until post-operative day 4 at which time she presented with fever (39.0°C), 
hypotension, hypoxia and a depressed level of consciousness. She required 
mechanical ventilation and received vancomycin and piperacillin-tazobac-
tam empirically following collection of blood, respiratory and urine cul-
tures. A CT scan of the pelvis on post-operative day 10 revealed an 8 × 
5 cm complex fluid collection.
Results: CT-guided drainage of the pelvic fluid collection was performed 
and the sample sent to the microbiology lab. Gram stain revealed many 
WBCs but no organisms. Cultures were positive for Mycoplasma hominis. IV 
azithromycin was added to her antimicrobial regimen although she contin-
ued to spike daily temperatures. Pelvic CT on post-operative day 28 revealed 
a persistent fluid collection. Repeat drainage of the fluid grew Mycoplasma 
hominis. Azithromycin was discontinued and levofloxacin was added, follow-
ing which her fevers subsided and her infection had resolved.
cOnclusiOns: Mycoplasma hominis is an under-appreciated cause of 
post-operative pelvic infection. This organism is typically susceptible to 
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fluoroquinolones and resistant to macrolides.

fP5
cOMPARISION Of LOW DOSE INTRADERMAL 
VAccINATION AgAINST HEPATITIS B WITH ROUTINE 
DOSE INTERAMUScULAR VAccINATION IN END-STAgE 
RENAL DISEASE PATIENTS
A TAVANAEE SANI, M NAgHIBI, H ESMAEILI, M MAHMOUDI,  
K MOHAMMADI
Mashhad University of Medical Sciences, Mashhad, Iran
Objectives: Haemodialysis patients have low immune response to 
hepatitis B (HB) vaccine. The route of administration plays an important 
role in immune response establishment. A case control study is performed 
to compare the efficacy of intra-dermal (ID) and intra-muscular (IM) 
routes for HB recombinant vaccine shots.
MethOds: This study was performed on a group of patients who were 
referred to the haemodialysis centres in Mashhad, Iran. After excluding 
patients with a history of HB vaccination, immunosuppressive therapy, 
positive HBS ab, HBS Ag and HCVab, 50 end-stage renal disease (ESRD) 
patients were recruited to the study. The patients were randomly injected 
by ID or IM vaccination method in each haemodialysis centre. The time of 
the vaccine shot was zero, one, two and six months in the two groups. In 
the ID group, two micrograms of Engerix B in both the right and left ante-
rolateral forearm was applied. In the IM group, 20 micrograms of Engerix 
B, at two sites in deltoid muscle waw applied. HBS ab titer was measured in 
the third and seventh month after the HB vaccine shot.
Results: After vaccination in the third month, 40% of the patients 
reached HBS ab levels of at least 10 mIU/ml in the ID group versus 61% in 
the IM group. In the seventh month after the first HB vaccine shot, 68% of 
the patients reached HBS ab levels of at least 10 mIU/ml in both groups, but 
the mean HBS ab titer in the ID group was 324 versus 277 in the IM group.
cOnclusiOns: Although there is no significant relation between the 
seroconversion rate for the ID and IM method, the mean titers of HBS ab 
in both the third and seventh month after HB vaccination in the ID group 
was greater than in the IM group. Due to the low cost of HB vaccine in the 
low dose ID group in comparasion to the high dose IM group, it is benefi-
cial to use low dose intradermal vaccination against hepatitis B in end-
stage renal disease patients.

fP6
LESSONS LEARNED fROM THE EDMONTON STI 
OUTREAcH LEARNINg SITE: IMPLIcATIONS fOR 
cREATINg EVIDENcE-INfORMED PROgRAMS
A POETz
National collaborating centre for Infectious Diseases, Winnipeg, 
MB
Objective: To address the need for knowledge translation at the pro-
gram level. A Learning Site (LS) comprising the Sexually Transmitted 
Infection (STI) outreach initiative was created in partnership with the 
National Collaborating Centre for Infectious Diseases (NCCID) and 
Alberta Health Services (AHS). It is intended to serve as a model for 
program development in other Canadian health jurisdictions.
MethOds: In-depth interviews and focus groups were conducted with 
24 key stakeholders, from October 14, 2011 to February 6, 2012 in order to 
understand and learn from their experiences related to the LS. Inductive 
analysis involved open coding to derive emergent themes. Trustworthiness 
was confirmed by triangulating related document data from pre-2003 to 
2011 and confirmation by interviewees.
Results: This documentation of the experiences of the STI Outreach 
Team and clinic managers includes: insights that can enhance practice 
within Edmonton; what has worked well and what has been challenging; 
reflections on how gaps in programming and services have (or have not) 
been addressed since the initial gap identification exercise.
cOnclusiOn: NCCID-supported planning tools such as the situa-
tional assessment, performance measurement framework, logic model and 
gap analysis have increased program quality. The Edmonton LS outreach 
model has been effective due to several factors: effective teamwork; a 

staffing model that emphasizes complementary skills; responsiveness of the 
team to priority issues of clients; relationships built on 3-way trust; consis-
tency and flexibility in delivery of services; a supportive environment by 
host organizations for outreach activities; and a decision making model 
which balances autonomy and accountability.

fP7
A NATIONAL INITIATIVE ON PARTNER NOTIfIcATION fOR 
SExUALLY TRANSMITTED AND BLOODBORNE 
INfEcTIONS IN cANADA
E cHEUK, M fAST
National collaborating centre for Infectious Diseases, Winnipeg, 
MB
Objective: Partner notification (PN) is one of the central pillars of 
communicable disease control in public health. Despite ongoing efforts 
and resources dedicated to PN for sexually transmitted and bloodborne 
infections (STBBIs), the incidence of STBBIs continues to rise in Canada. 
This calls into question the effectiveness of PN in preventing and control-
ling the spread of STBBIs at the population level. To address some of the 
existing knowledge gaps, the National Collaborating Centre for Infectious 
Diseases (NCCID) has embarked on a project to inform STBBI PN pro-
grams and practice in Canada.
MethOds: This project uses a mixed-methods approach to capture both 
“conventional” and “unconventional” evidence to address the specific 
knowledge needs of public health practitioners involved with STBBI PN.
Results: Components of this project include 1) a review of provincial 
and territorial acts, regulations and protocols related to PN for STBBIs; 2) 
a series of Evidence Reviews on various STBBI PN topics; 3) documenta-
tion of successes and challenges of STBBI PN in local public health juris-
dictions; 4) mathematical modelling for evaluating the effectiveness and 
cost-effectiveness of different models of PN for chlamydia; 5) a national 
consultation attended by public health practitioners, policy-makers and 
researchers; and 6) a new collaborative initiative on a national PN opera-
tional manual undertaken with relevant stakeholder organizations.
cOnclusiOn: By integrating evidence from various spheres of knowl-
edge, this project aims to provide public health practitioners (including 
physicians) with helpful information on promising practices for STBBI PN 
in the Canadian context.

fP8
EPIDEMIOLOgY Of lymphogranuloma venereum 
(LgV) IN Bc, 2004-2012: INcREASED TRANSMISSION OR 
BETTER DETEcTION Of ENDEMIc DISEASE?
M LINDEggER1, T SALWAY HOTTES1, M gILBERT1, R LESTER1,  
M IMPERIAL1,2

1British columiba centre for Disease control; 2Provincial Public 
Health Microbiology and Reference Laboratory, Vancouver, Bc
Objective: LGV was first reported in BC in 2004 following outbreaks 
in Europe among men who have sex with men (MSM). Few cases were 
reported in 2004-2010, then 21 cases in 2011. The objective of this study 
is to describe the epidemiology of LGV in BC with a focus on the 2011 
cases.
MethOds: Prior to May 2011, LGV confirmatory testing was performed 
at the National Microbiology Laboratory (NML) only by request of order-
ing provider; in May 2011, the Provincial Public Health Microbiology and 
Reference Laboratory (PPHMRL), began forwarding all positive rectal 
Chlamydia specimens to NML for LGV testing. LGV cases meeting the 
Public Health Agency of Canada (PHAC) case definition were identified 
from the provincial Sexually Transmitted Infection, PPHMRL, and PHAC 
databases.
Results: Thirty-one cases of LGV (45% after May 2011) were reported 
in BC; all in MSM. In 2011 (n=21) all cases had L2b positive rectal speci-
mens. The average age was 47 years (range 27-60) and 84% presented with 
proctitis and 5% with inguinal lymphadenopathy. Co-infections included 
HIV seropositivity (57%), gonorrhoea (24%), syphilis (10%) and hepatitis 
C (10%). With the exception of two epi-linked cases there was insufficient 
information to demonstrate other connections between 2011 cases.



Abstracts

Can J Infect Dis Med Microbiol Vol 23 Suppl B Spring 201240B

cOnclusiOns: An increase in LGV cases was detected in BC in 2011. 
Systematic testing of positive rectal Chlamydia specimens since May 2011 
likely improved case finding, however other regions (Spain and UK) 
reported similar increases through 2010-2011 supporting increased trans-
mission of LGV. Next steps include enhanced provincial follow-up of cases 
/contacts and an LGV awareness campaign for health care and laboratory 
professionals.

fP9
cOST-EffEcTIVENESS Of 13-VALENT PNEUMOcOccAL 
cONJUgATE VAccINE IN ADULTS AgED 50 YEARS AND 
OLDER IN cANADA
g zANOTTI1, M ANTOUN1, R SATO2, D STRUTTON2,  
D WEYcKER3, S McNEIL4

1Pfizer canada, Kirkland, Qc; 2Pfizer Inc, collegeville, PA, USA; 
3Policy Analysis Inc, Brookline, MA, USA; 4canadian center for 
Vaccinology, Dalhousie University, Halifax, NS
Objective: To assess the cost-effectiveness of vaccinating adults aged 
≥50 years in Canada with 13-valent pneumococcal conjugate (PCV13) or 
23-valent pneumococcal polysaccharide (PPSV23) vaccine to prevent all-
cause (non-bacteremic) pneumonia (NP) or invasive pneumococcal dis-
ease (IPD) caused by Streptococcus pneumoniae.
MethOds: A microsimulation model was developed depicting the 
impact of vaccination on lifetime risk and costs of IPD and NP for an adult 
population aged ≥50 years in Canada (N=11,695,500). A vaccination rate 
of 50% was assumed for subjects entering the model. The vaccinated popu-
lation was then assumed to receive either PPSV23 or PCV13; vaccine-
associated risk reduction was varied by age, risk profile and vaccination 
history as per current NACI recommendations. PPSV23 effectiveness was 
based on published literature and assumed to be zero for NP; PCV13 effec-
tiveness was based on PCV7 data in children and expert opinion. Baseline 
IPD and NP risks among adults were reduced to account for indirect effects 
from the PCV13 paediatric vaccination program.
Results: Use of PCV13 in lieu of PPSV23 among Canadian adults aged 
≥50 years is expected to prevent approximately 68 disease-related 
deaths/100,000 persons and reduce direct medical and vaccination costs by 
$28/patient. PCV13 was estimated to prevent lifetime total cases of bacter-
aemia (485 cases), meningitis (40 cases), and in-patient and out-patient 
NP (55,556 and 12,932 cases, respectively), yielding a per-patient gain in 
life-years of 10.152. These findings were largely unchanged in sensitivity 
analyses.
cOnclusiOns: Under reasonable assumptions, use of PCV13 is 
expected to reduce the incidence of pneumococcal disease and death, and 
be cost-saving compared with PPSV23 in Canadian adults aged ≥50 years.

fP10
EVALUATION Of TUBERcULOSIS KNOWLEDgE gAIN IN 
MEDIcAL RESIDENTS AfTER cORE cURRIcULUM 
cOMPETENcIES AND OBJEcTIVES DEVELOPMENT –  
A PILOT STUDY
R AHMED1,2, S SMITH1, g VERMA1, E HANSEN2, D KUNIMOTO1,2

1University of Alberta; 2Alberta Health Services, Edmonton, AB
Objective: In 2003, the NIH identified a need to strengthen tubercu-
losis (TB) teaching for health professional students. The National 
Tuberculosis Curriculum Consortium (NTCC) was developed to meet this 
need. The University of Alberta (Edmonton, Canada) adopted the NTCC 
core competencies and suggested objectives to develop a curriculum for 
medical residents rotating through the TB service. The objective of this 
study was to determine whether these curriculum changes improved short-
term knowledge about tuberculosis.
MethOds: Residents at the University of Alberta are offered a four 
week clinical elective on the tuberculosis service. A curriculum incorporat-
ing the NTCC competencies and objectives was implemented and 
included a resource manual, objectives, and didactic teaching sessions in 
addition to inpatient and outpatient clinical care. Questionnaires were 
designed to assess change in the level of knowledge by completing a 
‘before’ and ‘after’ questionnaire.

Results: Between July 2010 and June 2011, 10 residents completed 
before and after questionnaires. Knowledge gain was documented in all 
areas of core competency including TB transmission and control (42% to 
56%), epidemiology (62% to 84%), diagnosis (52% to 76%), treatment 
(64% to 70%), issues in special populations (44% to 50%) and pulmonary 
and extra-pulmonary TB (44% to 64%).
cOnclusiOn: This pilot study demonstrates TB knowledge gain after 
development of a NTCC based curriculum. Larger studies are required to 
confirm the observed increase in short-term knowledge gain and to inves-
tigate whether knowledge gain leads to change in clinical practice.

fP11
EVALUATION Of MLST SUBTYPINg AS A SUPPLEMENTAL 
METHOD TO PfgE IN THE SURVEILLANcE Of listeria 
monoCytogenes IN cANADA
c PETERSON1, AR REIMER1, M JEROME1, g MALLO2, V ALLEN2,  
S zITTERMANN2, L HOANg3, L cHUI4, H TABOR1, c NADON1,  
E BALLEgEER1, f PAgOTTO5, T cROWE1, P HEMMONS1,  
MW gILMOUR1

1National Microbiology Laboratory, Winnipeg, MB; 2Public Health 
Ontario, Etobicoke, ON; 3British columbia centre for Disease 
control, Vancouver, Bc; 4Alberta Provincial Laboratory for Public 
Health, Edmonton, AB; 5Bureau of Microbial Hazards, Health, 
Ottawa, ON
Objective: The detection of listeriosis outbreaks from isolated sporadic 
events remains an important role for Public Health Laboratories (PHLs). 
Currently, Canada employs serotyping and Pulsed-field Gel Electrophoresis 
(PFGE) to subtype Listeria monocytogenes and provide insight into L. mono-
cytogenes distribution and epidemiology. Multi-locus Sequence Typing 
(MLST) additionally provides estimates of L. monocytogenes population 
structure and phylogenetic relationships while providing good discrimina-
tory power. The objective of this study was to evaluate the use of MLST as 
a supplemental subtyping method for the surveillance of L. monocytogenes.
MethOds: MLST, as described by Ragon et al (PLOS Pathogens, 2008), 
was performed on historical isolates from the NML Biorepository (n=238) 
and prospective L. monocytogenes isolates received at the NML from PHLs 
in ON, BC, and AB during 2011 (n=74). Serotyping was performed by 
slide agglutination with antisera prepared at the NML. PFGE was per-
formed and analyzed according to the PulseNet standardized protocol.
Results: Phylogenetic relationships predicted by MLST correlated with 
the previously defined lineages and serotypes of L. monocytogenes. Eight 
isolates previously designated as untypeable by serotyping were successfully 
subtyped using MLST. Prospective surveillance in 2011 identified six and 
10 clinical case clusters using PFGE and MLST, respectively. A total of six 
serotypes, 34 STs and 51 PFGE patterns were observed in 2011.
cOnclusiOn: MLST correlated well with PFGE and serotyping data, 
while providing greater phylogenetic context. Canadian L. monocytogenes 
surveillance could benefit from the implementation of MLST as a second-
ary typing scheme after PFGE.

fP12
ANTIMIcROBIAL SUScEPTIBILITY PROfILES Of baCillus 
SPEcIES SUBMITTED TO THE NATIONAL MIcROBIOLOgY 
LABORATORY BETWEEN THE YEARS 1992 TO 2011
AL PAcHEcO, T BURDz, D WIEBE, K BERNARD
National Microbiology Laboratory, Winnipeg, MB
Objective: Bacillus species (other than anthracis) are opportunistic 
pathogens that can cause serious infections in high-risk groups. For this 
reason, appropriate antimicrobial therapy is required for serious infections; 
however, the literature is lacking in antimicrobial susceptibility testing 
(AST) data for Bacillus species. The objective of this study was to provide 
information on Bacillus susceptibility profiles, and to examine these suscep-
tibility profiles based upon specific species within the genus.
MethOds: Bacillus submitted to the National Microbiology Laboratory 
for bacterial ID, using standard phenotypic, chemotaxonomic and 16S 
rRNA gene sequencing from 1992 to 2011 were tested. AST was done 
using the broth microdilution method and interpretive criteria 
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recommended by the Clinical Laboratory Standards Institute (CLSI). 
Sixteen antimicrobials were tested.
Results: Thirty-seven Bacillus species and 106 strains in total were 
tested; 90 clinical isolates, 15 type strains, and one reference strain. One 
hundred per cent of the strains were susceptible to imipenem, vancomycin, 
amikacin and gentamicin. The majority of strains were susceptible to tetra-
cycline, trimethoprim-sulfamethoxazole, levofloxacin, ciprofloxacin and 
rifampin except for a few strains that were found to be intermediate or 
resistant. The greatest variability in susceptibilities was found amongst the 
penicillins, cephalosporins, macrolides and lincosamides, although some 
similarities can be found within members of the same species. No strain 
was completely resistant to all agents.
cOnclusiOns: Antimicrobial susceptibility profiles vary between species 
and within species of Bacillus highlighting the importance of AST on isolates.

fP13
STUDY Of THE PREVALENcE Of SHIgA TOxIN 
PRODUcINg e. Coli IN ONTARIO AND 
cHARAcTERIzATION Of ONTARIO ISOLATES
S zITTERMANN, f DE ROSE, B STANgHINI, A PERALTA, A MAKI,  
c BARKER, A PAYAS, f VALDEz, V ALLEN
Public Health Ontario, Toronto, ON
Objectives: Shiga toxin producing E. coli (STEC) can cause bloody 
diarrhea, haemolytic uremic syndrome and death. The prototype serotype 
O157 is easily detected in routine testing by its inability to ferment sorbi-
tol. In contrast, non-O157 STEC are sorbitol fermenters and as such, dif-
ficult to differentiate from other E. coli that are part of normal flora. 
Because they are not part of routine testing, the epidemiology of serotypes 
other than O157 in Canada is not known. The objectives of this study 
were to develop a method for the detection of all STEC in human stool 
samples, to establish the prevalence of STEC in Ontario and to identify 
the virulence factors among Ontario isolates.
MethOds: Diarrheal stool samples were collected from two hospitals in 
Ontario. Samples were enriched for 18 hours in trypticase soy broth and 
screened for stx1 and stx2 by RT-PCR. Positive samples were plated on 
blood and Sorbitol-MacConkey agar to obtain isolates. Serotyping was 
performed at the National Microbiology Laboratory in Winnipeg. 
Characterization of the main virulence factors (ie, stx subtypes, intimin eae 
and hemolysin hly) was performed by conventional PCR.
Results: From 1244 screened samples, 28 were positive for stx1 and/or 
2 (prevalence: 2.25%). We observed a marked difference in prevalence 
between urban and rural areas (1.49 % vs. 4.6%, respectively). Forty per 
cent of the isolates were O157 and 60% non-O157. All O157 isolates were 
positive for stx2, alone or in combination with stx1, while all non-O157 
isolates were positive only for stx1. The most frequent subtypes of stx were 
stx1a and 2a. 95% of the isolates were positive for the hly and 90% for eae. 
The most frequent serotype after O157 was O103.
cOnclusiOns: RT-PCR for stx1 and 2 is a reliable and sensitive 
method for the detection of STECs in human stools samples. We found 
that 60% of the STEC causing disease in Ontario are serotypes other than 
O157. The difference in virulence factors associated to non-O157 v. O157 
STEC warrant further studies regarding severity of disease to identify risk 
factors associated to different strains.
Our results provide the bases for decisions on the preparedness for potential 
outbreaks by these emergent pathogens.

fP14
EPIDEMIOLOgY AND ANTIMIcROBIAL SUScEPTIBILITY Of 
UROPATHOgENS IN ONTARIO fROM 2008-2011
H ALMOHRI, S SMITH
LifeLabs Medical Laboratories, Toronto, ON
Objective: A retrospective analysis to determine the microbial etiol-
ogy of urinary infections and compare them between community, hospital 
and nursing home populations in Ontario, and to highlight the changes in 
susceptibility patterns for E.coli from 2008-2011.
MethOds: A total of 2,801,614 urine samples were received and pro-
cessed by our high volume medical laboratories in Ontario from 2008-

2011.Urine cultures were processed using BBL CHROMagar Orientation 
(BD) starting from 2009. Prior to this, CLED media was used for urine 
cultures. Susceptibilities for E.coli were performed using Vitek 2 AST cards 
for gram-negative bacilli. Statistics were obtained from MEWS Epi/Stats 
program excluding repeats <7 days.
Results: E.coli continued to be the most common uropathogen 
(51.8%) followed by Enterococcus spp.(21.7%) in the three populations. 
The third most common organism was different; Group B Streptococcus was 
the third in the community (11.9%) from 2009 -2011, and K.pneumonia in 
hospitals and nursing homes (7.4%). Nursing home uropathogens were 
very similar to hospitals except for P.aeruginosa which is more common in 
hospitals. E.coli developed increased resistance to all first line antibiotics 
for UTI including ampicillin, cephalothin, nitrofurantoin, trimethoprim-
sulfamethoxazole and ciprofloxacin. In 2011, E.coli susceptibility to tri-
methoprim-sulfamethoxazole was 79.1%, 79.9% and 77.6% for community, 
hospital and nursing home population respectively, and for ciprofloxacin 
was 84%, 79% and 78.8%, respectively. Prevalence of ESBL E.coli in urines 
increased, with the highest rates in nursing homes.
cOnclusiOn: Increase in the reporting of Group B Streptococcus and 
Enterococcus spp secondary to the use of chromagar. Trimethoprim-
sulfamethoxazole and Ciprofloxacin are not to be used as empirical therapy 
for UTIs in Ontario given the increased resistance.

fP15
SUScEPTIBILITY TO cIPROfLOxAcIN, TRIMETHOPRIM/
SULfAMETHOxAzOLE AND NITROfURANTOIN Of 
staphyloCoCCus saprophytiCus URINARY ISOLATES 
IN INTERIOR HEALTH BRITISH cOLUMBIA
c gRAYDON1, V HADWELL2, E BLONDEL-HILL1,2

1University of British columbia, Vancouver; 2Kelowna general 
Hospital, Kelowna, Bc
Objectives: Staphylococcus saprophyticus is a common cause of uncom-
plicated urinary tract infection (UTI) in young sexually active females. 
Ciprofloxacin, trimethoprim/sulfamethoxazole, or nitrofurantoin are com-
monly prescribed for patients with UTI. This study was designed to deter-
mine whether increasing resistance is developing in S. saprophyticus to 
these antibiotics.
MethOds: S. saprophyticus urinary isolates were collected from six labo-
ratories in the Okanagan region: Kelowna General Hospital (KGH); 
Vernon Jubilee Hospital (VJH); Penticton Regional Hospital (PRH); East 
Kootenay Regional Hospital (EKRH); Kootenay Boundary Regional 
Hospital (KBRH); and Valley Medical Laboratories (VML). Seventy-eight 
samples were collected over a nine month period, subcultured twice on 
Columbia blood agar with 5% sheep blood to ensure purity and retested 
with novobiocin disks (NV 5) to ensure resistance. Pure colonies were 
streaked onto Mueller-Hinton agar plates and tested by Kirby-Bauer 
method using ciprofloxacin (CIP 5), nitrofurantoin (F/M 300), and 
trimethoprim/sulfamethoxazole discs (SXT 25).
Results: All 78 samples were found to be susceptible to all antibiotics 
tested.
cOnclusiOns: Despite high antimicrobial resistance in other uro-
pathogens, ciprofloxacin, trimethoprim/sulfamethoxazole and nitrofuran-
toin are still reliable agents for treating S. saprophyticus urinary tract 
infections. Routine susceptibility testing is not required for uncomplicated 
UTI, but should be considered for recurrences, treatment failure, and for 
non urinary S. saprophyticus isolates.

fP16
cARBAPENEM NON-SUScEPTIBLE enterobaCteriaCeae 
IN QUéBEc: RESULTS Of A SURVEILLANcE PROgRAM
B LEfEBVRE1, S LéVESQUE1, D BOYD2, Lf MATASEJE2,  
MR MULVEY2, A BOURgAULT1

1Laboratoire de santé publique du Québec, Ste-Anne-de-Bellevue, 
Qc, 2National Microbiology Laboratory, Winnipeg, MB
Objective: To assess the presence of carbapenem non-susceptible 
Enterobacteriaceae (CNSE) in Quebec and to characterize their phenotypic 
and genotypic resistance profiles.
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MethOds: From 2010/08 to 2011/10, laboratories were asked to send all 
their CNSE isolates to the Laboratoire de santé publique du Québec. 
AmpC and metallo-beta-lactamase production were detected by Etest and 
carbapenemase production by the Modified Hodge test (MHT). 
Susceptibility profiles were determined by microbroth dilution or by E-test 
and resistance genes detected by PCR. The carbapenemase resistant iso-
lates (KPC) were typed by PFGE.
Results: Amongst 409 CNSE, the most frequent resistance mechanism 
was most likely due to AmpC overexpression associated with porin muta-
tions (195 strains, 47.7%): 160 (82.1%) of these were Enterobacter cloacae. 
There were 87 (21.3%) carbapenemase producing isolates (CPE) from 
seven different species including 49 strains of K. pneumoniae : 83 blaKPC, 
one blaNMC, one blaOXA-48, one blaSME and one blaNDM-1. All KPC strains 
were resistant to aztreonam, 55.6% to colistin and 8.6% to tigecyclin. The 
majority (61.4%) of KPC strains were isolated from screening specimens 
(rectal swabs) and 33.6% from routine clinical samples. Thirty-seven 
PFGE profiles were identified among the different specie, of these, two 
were associated with nosocomial outbreaks in Montreal. For CPE detec-
tion, sensitivity and specificity of MHT for ertapenem were 100% and 
46.3% and for meropenem was 98.9% and 70.3%, respectively.
cOnclusiOn: CPE are present in Québec and have been associated 
with nosocomial outbreaks. Their detection represents a challenge for 
clinical laboratories.

fP17
THE EPIDEMIOLOgY Of METHIcILLIN-RESISTANT 
staphyloCoCCus aureus (MRSA) IN A cANADIAN 
TERTIARY cARE fAcILITY
N MINA1, S MASTRONARDI2, c MOORE2, BM WILLEY2,  
THE MOUNT SINAI HOSPITAL INfEcTION cONTROL TEAM2,  
AJ McgEER2,3

1University of Alberta, Edmonton, AB; 2Mount Sinai Hospital; 
3University of Toronto, Toronto, ON
Objectives: To describe the epidemiologic and microbiologic charac-
teristics of MRSA isolates at a Toronto tertiary care hospital collected over 
a 10-year period.
MethOds: Prospective laboratory-based surveillance of incident cases 
of MRSA was conducted from 2000 to 2010 at Mount Sinai Hospital. 
Demographic and clinical data were extracted from an infection control 
database and from patient charts. MRSA strains were typed by pulsed-field 
gel electrophoresis of SmaI-digested genomic DNA.
Results: In total, 1696 incident cases of MRSA were identified. 
Among all MRSA cases, the majority were CMRSA-2 (48.4%), followed 
by CMRSA-10 (20.3%) and CMRSA-1 (14.3%). The first positive culture 
was from clinical specimen for 475 (28%) patients, both screening and 
clinical specimens for 75 (4%), and from one or more screening specimens 
for 1129 (67%). Of those initially positive by screening specimens, 
674 (60%) had positive nasal culture, 374 (33%) had negative nasal but 
positive rectal culture, and 80 (7%) had MRSA from a screening wound 
swab only.
Compared to patients identified as colonized at admission, patients who 
acquired MRSA nosocomially were more likely to have a rectal swabs as 
their only initial positive (140/300, 47% nosocomial vs 160/610, 26% on 
admission), P<0.001. Age, gender, year of identification and admission 
from home or long-term care facility did not affect rates of nasal versus 
rectal positivity. Of those patients nasally colonized by MRSA, 
104/674 (15.4%) subsequently had clinical MRSA isolate; of those who 
are only colonized rectally, 68/374 (18.2%) later had clinical isolate. Of the 
414 patients who had nosocomially acquired MRSA colonization, 
113 (28%) subsequently had clinical isolates.
cOnclusiOn: This finding highlights the importance of rectal screen-
ing swabs in detecting MRSA colonization. Patients with nosocomially 
acquired MRSA were more likely to have a positive rectal swab only on 
initial screening. A significant fraction of patients acquiring MRSA colo-
nization in our hospital developed an MRSA infection.

fP18
cARBAPENEM-RESISTANT ENTEROBAcTERAcIAE (cRE) - 
fINDINgS fROM 2010 TO 2011 IN A cANADIAN TERTIARY 
cARE fAcILITY
N MINA, T ALENAzI, J fULLER, S SMITH
University of Alberta, Edmonton, AB
Objective: To describe the epidemiologic and microbiologic character-
istics of CREs over a one year period at a Canadian tertiary care centre.
MethOd: A prospective laboratory-based surveillance program of cases 
of CREs was started in 2010. CRE cases were initially identified by non-
suceptible ertapenem MIC on Vitek 2. Upon identification of a CRE, a 
retrospective chart review was performed to collect clinical and demo-
graphic data for those cases occurring from January 1, 2010-December 31, 
2010.
Results: Twenty-six incident cases of CREs were identified in a one-
year period. The patient age range was 25 to 89 years (average 57.7 years). 
The majority were males (17/26; 65.5%). The mean length of hospital stay 
was 74.7 days (range: 1-359 days). More than half of the patients were 
admitted to ICU (17/26, 65.3%) prior to the onset of CRE infection. Most 
patients had significant comorbidities, including diabetes mellitus, liver 
disease, renal impairment, dialysis and malignancy. The major sites of 
infection/colonization were urinary or respiratory tract with a small propor-
tion involving skin and soft tissue and blood. The all-cause mortality rate 
in this population was high (46%). All the isolates were multidrug resistant 
involving 3 or more drug classes. Carbapenemase genes (two GES and one 
KPC) were detected in three of 26 isolates. Other beta-lactamase genes 
(CMY-2, TEM, SHV, CTX-M, and OXA-1) were identified in 10 isolates. 
The single KPC case occurred in a young, otherwise healthy traveller and 
was the bacteria was isolated on the day of admission.
cOnclusiOns: In our centre, the rate of CRE infections remains very 
low. Patients generally had multiple comorbidities and prolonged hospital 
stay with significant antimicrobial exposure. Carbapenem resistance sec-
ondary to the presence of carbapenemase genes is rare.

fP19
PREVALENcE AND ANTIBIOTIcS SUScEPTIBILITY PATTERN 
Of ExTENDED SPEcTRUM BETA LAcTAMASES 
PRODUcINg esCheriChia Coli AND Klebsiella 
pneumoniae AT A TERTIARY TEAcHINg HOSPITAL, 
RIYADH, SAUDI ARABIA
AM SOMILY1, A MUHAMMAD1, z SHAKOOR2

1Department Of Microbiology; 2Department Of Immunology, 
college of Medicine, King Khalid University Hospital, King Saud 
University, Riyadh, Saudi Arabia
Objectives: Prevalence and the antibiotics susceptibility of extended 
spectrum β-lactamases (ESBL) producing organisms widely vary in differ-
ent parts of the world and among institutions. This study was performed to 
assess the prevalence and antibiotics susceptibility of ESBL producing 
E. coli and K. pneumoniae.
MethOds: Data from 1076/11241 (9.5%) confirmed ESBL produc-
ing isolates of E. coli and K. pneumoniae from various samples were 
collected between the years 2006 and 2010 for assessment of prevalence 
and antibiotics susceptibility at King Khalid University Hospital, 
Riyadh, Saudi Arabia. Identification and antibiotic susceptibility test-
ing was performed by using MicroScan WalkAway 96 Plus Dried Gram-
negative MIC Panel Type 39. Confirmation of ESBL was performed 
using CLSI method Etest® ESBL for cefotaxime/cefotaxime+clavulanic 
acid and ceftazidime/ceftazidime+clavulanic acid and cefepime/
cefepime-clavulanate strips.
Results: The majority of the isolates 680 (63.1%) were detected in 
urine samples followed by 184 (17.1%) in wound samples and 123 (11.43%) 
in sputum samples. Out of the total ESBL producing isolates there were 
808 (75%) E. coli and 268 (25%) K. pneumoniae. The overall rate of preva-
lence of ESBLs in E. coli and K.pneumonia were 9.9% and 8.7%, respec-
tively. E. coli were more resistant to ciprofloxacin (66.58%), co-trimoxazole 
(55.94%) and gentamicin (45.54%) and a high level of resistance for 
K. pneumoniae was observed against gentamicin (63.81%), co-trimoxazole 
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(61.19%) and ciprofloxacin (54.1%). Prevalence of co-trimaoxazole resis-
tant ESBL producing E. coli increased from 44.62% to 63.78% and gen-
tamicin resistant ESBL producing K. pneumoniae increased from 47.83% to 
66.76% between 2006 and 2010. Both the organisms remained highly sus-
ceptible to imipenem.
cOnclusiOn: Our prevalence of ESBL producing E. coli and K. pneu-
monia over years was stable; however ,it was more prevalent in E. coli than 
in K. pneumonia. A high resistance rate for both the organisms against 
commonly used antibiotics might lead to change in our antimicrobials 
guideline for empirical treatment and apply more strict infection control 
measures to minimize the spread of this resistance.

fP20
A DEScRIPTIVE AND ANALYTIc ExAMINATION Of PUBLIc 
HEALTH ONTARIO LABORATORY PARASITOLOgY DATA
A MAJURY1,2, A MAIER2

1Public Health Ontario; 2Queen’s University, Kingston ON
Objective: The goal of the study was to describe Ontario parasite 
infections and identify their risk factors using routinely collected informa-
tion. Additionally, the data was used to assess current protocols for parasite 
testing in Public Health Laboratories and to propose alternatives which 
optimize the allocation of laboratory resources.
MethOds: A descriptive and analytic examination of two parasitology 
test result data sets was undertaken. The first set, from the Public Health 
Ontario Laboratories–Eastern Ontario, contained 20 months of data while 
the second, from all Public Health Ontario Laboratories, contained eights 
months of data.
Results: The two data sets were analyzed separately; in total 42,377 
patients records were obtained. Of these, an average of 11% were multiple 
samples from a patient submitted on the same day with 99% having the same 
result, thereby suggesting that multiple specimens for a single patient may 
not be necessary. Across the province, 3% of parasite tests were positive; the 
most prevalent parasites were Dientamoeba fragilis, Giardia lamblia and 
Cryptospordium species. Age, gender and season of submission were found to 
be weak risk factors. For D. fragilis, G. lamblia and Cryptosporidium infections, 
a rural setting was found to have an Odds Ratio of approximately two. The 
strongest risk factor for parasite infection was positive response to travel, 
with odds ratios between five and 16 based on stratification criteria.
cOnclusiOns: Based on the findings, six protocol alternatives 
founded on travel exclusion criteria and rapid high throughput screening 
for common parasites were considered; four of these alternatives were iden-
tified as more effective than current procedures. Future analyses on these 
data sets were proposed.

fP21
MIcROBIAL SOURcE TRAcKINg Of esCheriChia Coli 
WELL WATER cONTAMINATION USINg BAcTEROIDES 
fRAgILIS REAL-TIME PcR
J KROLIK1,2, P BELANgER2,3, g HALL2, g EVANS2,4, A MAJURY1,2

1Public Health Ontario; 2Queen’s University; 3KfLA Health Unit; 
4University Hospital Network Kingston, Kingston, ON
Objective: In Ontario, groundwater serves as a primary source of 
drinking water for approximately 30% of its residents. The use of ground-
water as a drinking source may pose a health risk if fecal contamination is 
present. The objective of this study is to reveal Escherichia coli (E. coli) 
contaminated areas and identify the major source(s) of fecal contamina-
tion present in well waters within multiple health unit regions in south-
eastern Ontario.
MethOds: Private well water samples, submitted for bacteriological 
analysis, that yielded a positive E. coli result, were further analyzed to 
determine the source of fecal contamination. 100 mL of each E. coli posi-
tive sample was subjected to membrane filtration (0.45 µm). The filter was 
rolled, placed in a cryovial and suspended in GITC lysis buffer for one hour 
at 37 °C. The DNA was extracted using an automated EasyMag DNA 
extractor. Real time PCR for B. fragilis was performed using the BacHuman, 
BacBovine and BacGeneral assays (1). Water data was plotted using 
ArcGIS v10 software.

Results: Five percent of incoming water samples tested positive for E. 
coli. The predominant sources of fecal contamination are contributed by 
other animal species (42%). Human contamination was detected in 29% 
of the water samples, while bovine occurred in 5%. Both types of contami-
nation contributed to 20% of the tested waters.
cOnclusiOn: The majority of drinking water contamination for wells 
studied can be attributed to non-human and non-bovine sources. The 
results of the Bac PCR assays are spatially represented according to con-
tamination source. Determining the microbial source may allow for tar-
geted intervention.

1. Lee D. Quantitative identification of fecal water pollution sources 
by TaqMan real-time PCR assays using Bacteroidales 16S rRNA 
genetic markers. 2010 Applied Microbiology and Biotechnology 
8:1373-1383

fP22
POOR cORRELATION BETWEEN BROTH MIcRODILUTION 
AND E-TEST MIcS fOR BETA-LAcTAM NON-SUScEPTIBLE 
INVASIVE streptoCoCCus pneumoniae ISOLATES
MK cHARLES1,2, M LOVgREN2, HJ ADAM3,4, J fULLER1,2,  
g TYRRELL1,2

1University of Alberta; 2Provincial Laboratory for Public Health, 
Edmonton, AB; 3Medical Microbiology and Infectious Diseases, 
University of Manitoba; 4Diagnostic Services of Manitoba, 
Winnipeg, MB
Objectives: Invasive S. pneumoniae isolates with elevated beta-lactam 
MICs in Alberta are no longer a rare event. However, we have observed 
disparities between susceptibility test methods in a number of clinical iso-
lates. The goal of this study was to compare the Sensititre and Etest meth-
ods to the reference broth microdilution (BMD) for beta-lactam 
non-susceptible S. pneumoniae.
MethOds: Twenty invasive S. pneumoniae isolates collected from 
Alberta cases (2010), characterized and serotyped at the Provincial 
Laboratory (Edmonton) were selected for study. These included isolates 
with penicillin MICs of ≤0.06 (n=10) and ≥4 (n=10) according to 
Sensititre. All isolates were tested for penicillin and ceftriaxone MICs 
using BMD and Etest. Essential agreement (EA) and category agreement 
(CA) were calculated using BMD as a reference.
Results: The 10 strains with elevated BMD penicillin MICs were in 
exact (n=7) and essential (n=3; +1 dilution) agreement using the 
Sensititre. The Etest agreed with BMD MIC (exactly or one dilution less) 
for only two strains and was two dilutions lower than BMD for eight 
strains. Similarly for ceftriaxone MICs; Sensititre compared very well with 
BMD but Etest MICs were lower and not in agreement for the nine strains 
with elevated ceftriaxone MICs.
cOnclusiOn: Despite the small size of the study, our findings suggest 
that Etest may “undercall” the MIC for S. pneumoniae isolates non-suscep-
tible to beta-lactams. In a larger study, our results would translate to a high 
rate of minor errors for penicillin CLSI non-meningeal breakpoints and an 
unacceptably high rate of very major errors for ceftriaxone and meningeal 
breakpoints. As resistant serotypes become more prevalent, this test dispar-As resistant serotypes become more prevalent, this test dispar-
ity will become much more significant.

fP23
cOMPARISON Of gBS cHROMOgENIc MEDIUM WITH 
ROUTINE cULTURE METHOD fOR streptoCoCCus 
agalaCtiae (gBS) ISOLATION fROM VAgINAL/REcTAL 
SWABS Of PREgNANT WOMEN
K NURI2, P DRUMMOND1, A JISSAM1, c MAIN1,2

1Hamilton Regional Laboratory Medicine Program; 2McMaster 
University, Hamilton, ON
Objectives: To compare the performance of three chromogenic 
medium to routine culture for detecting Group B Streptococcus (GBS) in 
vaginal/rectal swabs. To evaluate the use of one of these media in our 
laboratory.
MethOd: Swabs from 120 pregnant patients were screened by routine 
culture on CNA media and chromogenic agar following incubation in LIM 
broth for 18-20 hours. Plates were examined after 18-24 hours of 
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incubation and again at 48 hours. Suspected colonies on chromogenic 
medium were confirmed as GBS by gram stain and pathoDx latex 
agglutination.
Results: The performances of the three media are shown below.

bioMérieux chromID 
StreptoB Dalynn Colorex StrepB BioRad StrepBSelect
23/23 positives detected 22/23 positives detected 23/23 positives detected
Sensitivity
24 hr

Sensitivity
48 hr

Sensitivity
24 hr

Sensitivity
48 hr

Sensitivity
24 hr

Sensitivity
48 hr

100% 82% 96% 100%

Specificity 
24 hr

Specificity
48 hr

Specificity
24 hr

Specificity
48 hr

Specificity
24 hr

Specificity
48 hr

93% 89% 84% 80%  92% 90%

Twenty three of the 120 specimens tested over a six week period were GBS 
positive by standard culture method (19%). None of the chromogenic 
media detected additional isolates. The BioRad StrepBSelect media was 
introduced to our laboratory Based on technologist preference. In the first 
month of use we found 27 positive specimens (26%) in 143 vaginal/rectal 
swabs tested. Thirty-seven of these positives were identified at 24 hours 
and 1/37 at 48 hoursr. There was only one false positive requiring addi-
tional work at 48 hours. The plates are felt to be easy to read and the 
number of false positives, requiring additional work, remains very low.
cOnclusiOn: Both the bioMérieux Media and BioRad Media per-
formed well in this study. The BioRad Media was felt to be easiest to read 
by technologists in our laboratory and the change to this media has signifi-
cantly improve workflow in our laboratory.

fP24
OPTIMAL USE Of MRSAselect fOR IMPROVED 
DETEcTION Of METHIcILLIN-RESISTANT 
staphyloCoCCus aureus
M HASAN1, J BRUNSTEIN1, g AL-RAWAHI1, R TAN1,2, P TILLEY1,2,  
E THOMAS1

1children’s and Women’s Health centre of Bc; 2University of 
British columbia, Vancouver, Bc
Objective: MRSASelect, a selective medium for methicillin-resistant 
Staphylococcus aureus (MRSA), is commonly used in MRSA screening. 
The objective of this study was to perform confirmatory analysis of sus-
pected MRSA colonies on MRSASelect plates using both an in-house, 
multiplex real time PCR assay and routine microbiological methods in 
order to determine the positive predictive value of MRSASelect plates after 
24 h and 48 h of incubation
MethOds: Specimens submitted for MRSA screening were routinely 
inoculated into MRSASelect pates and incubated at 35oC for 24 h or 48 h 
(if negative at 24 h). Suspected colonies were further assessed using micro-
biological methods including tube coagulase, oxacillin screening, cefotixin 
Kirby-Bauer (30 µg) and Phoenix PMIC/ID panel assays (BD), and by a 
multiplex real time PCR (mRT-PCR) using primers and probes to amplify 
segments of MecA, CoA and 16S rDNA genes.
Results: A total of 108 MRSASelect positive clinical samples were 
identified, for which confirmatory analyses by both routine and molecular 
methods were performed in parallel. Suspected colonies were observed in 
58 (53.7%) samples at 24 h, while the rest of the colonies appeared at 48 h 
of incubation. The PCR results were in 99% agreement with microbiologi-
cal confirmation of MRSA (n=108). Greater than 90% of isolates positive 
by MRSASelect within 24 h were confirmed by both routine culture meth-
ods and mRT-PCR. However, only 60% of samples with suspected colonies 
on MRSASelect plates at 48 h were confirmed to be MRSA. Overall, ~77% 
of MRSASelect positive isolates were true positives. Although 40% of iso-
lates positive by MRSASelect at 48 h were false positives, the longer incu-
bation did increase the total number of true positive samples by 27%.
cOnclusiOns: Surveillance of MRSA samples for up to 48 h using 
MRSASelect plates, followed by rapid confirmation with a molecular 
method can provide a high sensitivity and specificity for MRSA detection, 
while simultaneously reducing costs by eliminating the need for expensive 
molecular analysis of all samples.

fP25
MOLEcULAR cHARAcTERISTIcS Of cONTEMPORARY 
staphyloCoCCus aureus BLOOD ISOLATES IN 
TORONTO, ONTARIO
D RIccIUTO1,2, L LOUIE3, A SHOWLER4, L BURRY4,5, A MORRIS4,5, 
N DANEMAN3,4, SM POUTANEN4,5, AE SIMOR3,4

1Queen’s University, Kingston; 2Lakeridge Health, Oshawa; 
3University of Toronto; 4Sunnybrook Health Sciences centre; 
5Mount Sinai Hospital, Toronto, ON
Objective: The epidemiology of S. aureus bacteremia is changing. Risk 
factors associated with poor outcomes are incompletely understood. This 
study characterized contemporary S. aureus blood isolates.
MethOds: Two hundred fifty-eight consecutive, unique S. aureus blood 
isolates from three tertiary-care hospitals in Toronto collected between 
1/4/2009 and 1/4/2010 were studied. Isolates were characterized by SmaI 
PFGE, spa typing, and virulence factor PCR (mecA; nuc; agr; sea; seb; sec; 
tst; seg; fnbA; fnbB; PVL; SCCmec). Vancomycin MICs were determined by 
E-test. hVISA/VISA were detected by GRD E-test.
Results: Of the 258 S. aureus, 213 (83%) were MSSA and 45 (17%) 
were MRSA. The majority of the 45 MRSA isolates belonged to clonal 
types CMRSA2 (n=26 (58%)) or CMRSA10 (n=13 (29%)). Of the 
213 MSSA isolates, 179 (84%) resembled known MRSA clones by both 
PFGE and spa typing. 6% (15/258) of all S. aureus (11 MRSA; four MSSA) 
were positive (pos) for PVL; 82% (9/11) of the PVL-pos MRSA were 
CMRSA10; 25% (1/4) of the PVL-pos MSSA resembled CMRSA10. Of 
the virulence genes tested, sea was more common in MSSA (n=50; 23%) 
than MRSA (n=2; 4%; P=0.002); no statistically significant differences 
were detected in other virulence factors tested. Twenty-four percent 
(52/258) MSSA and 29% (13/45) MRSA had vancomycin MICs ≥1.5 mg/L 
(P=0.51). No isolate had a vancomycin MIC >2mg/L. The GRD E-test 
identified two isolates as possible hVISAs.
cOnclusiOns: MRSA represented 17% of S. aureus blood isolates. 
MSSA showed significant diversity, but many were genetically similar to 
known MRSA clones. MSSA and MRSA had a similar distribution of 
putative virulence factors and susceptibilities to vancomycin.

fP26
EVALUATION Of VITEK 2 AST-P612 cARD fOR 
DAPTOMYcIN (DAP) SUScEPTIBILITY TESTINg Of 
staphyloCoCCus aureus (SA) AND cOAgULASE-
NEgATIVE STAPHYLOcOccI (cNS)
L MAzzULLI1,2, A MAzzULLI1,2, A MAzzULLI1, BM WILLEY1,3,  
P LO1,3, K WONg1,3, SM POUTANEN1,2,3

1Mount Sinai Hospital; 2University of Toronto; 3University Health 
Network, Toronto, ON
backgROund: DAP is a useful agent to treat Gram-positive infec-
tions including those due to methicillin-resistant SA (MRSA). As DAP 
depends on precise calcium ion content in the test medium to produce 
accurate MIC, testing is complex. This study evaluated Vitek 2 DAP test-
ing of SA and CNS.
MethOds: Of 370 study isolates, 270 were genetically and geographi-
cally diverse MRSA and methicillin–susceptible SA (MSSA) and 100 were 
highly characterized CNS blood isolates. The MSSA/MRSA respectively, 
included 72/69 community-acquired and 52/13 hospital-acquired strains 
(consecutive blood, other clinical sites, and surveillance screen isolates), 
6/38 NARSA VISA and 1/19 Cubist DAP non-susceptible (NS; >1 mg/
L=NS) isolates. As per Cumitech 31A, AST-P612 card DAP MIC was 
compared to CLSI broth microdilution (BMD) MIC.
Results: By BMD, 28 (10.4%) SA and no CNS were DAP NS. By 
Vitek 2, among SA, the essential agreement (EA) was 81.9% (95% CI: 
76.8-86), categorical agreement (CA) was 93.7% (95% CI: 90.1-96.1), 
while very major (VME) and major (ME) error rates were 14.3% (95%CI: 
5.1-32) and 5.4% (95% CI: 3.1-9.1), respectively. Vitek2 DAP MIC values 
were significantly higher than BMD in 55.6% SA by 1-4 log dilutions (P 
value <0.0001). For CNS, EA was 98% (95% CI: 92.6-99.9), CA was 99% 
(95% CI: 94-99.9), ME rate was 1% (95% CI: <0.01-6), and the VME was 
unable to be determined as there were no DAP NS CNS.
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cOnclusiOns: While the AST-P612 generally compared well to 
BMD MIC for CNS, for SA, it overestimated DAP MIC as evidenced by 
high ME (>3%) and low EA (<90%). As well, true DAP NS was over-
looked in 3 MR-VISA leading to an unacceptable VME rate of >3%.

fP27
DETEcTION Of VANcOMYcIN-RESISTANT ENTEROcOccI 
(VRE) BY LOOP-MEDIATED ISOTHERMAL AMPLIfIcATION 
(LAMP): A RAPID, SIMPLE AND cOST-EffEcTIVE 
ALTERNATIVE TO PcR
P JAYARATNE1,2

1St Joseph’s Healthcare; 2McMaster University, Hamilton, ON
Objective: A number of chromogenic media have been used to 
improve turn-around-time to VRE isolation. However, PCR remains to be 
the “gold standard” for culture confirmation. The objective of this study 
was to develop an alternative method to PCR that is comparable in perfor-
mance but faster, cheaper and can be operated in laboratories without PCR 
facilities.
MethOd: Seventy-five consecutive isolates presumptively identified as 
VRE on Dalynn Colorex VRE plates were analyzed by a conventional 
multiplex PCR as per standard laboratory operating procedure to detect 
vanA / vanB genes and by LAMP. LAMP primers for vanA and vanB genes 
were designed by Primer Explorer V4 software (Eiken Chemical Co.). 
LAMP was carried out at 62°C for 60 min followed by two min at 95°C 
using same DNA template used for the PCR. Isothermal amplification was 
done using Bst DNA polymerase (Lucigen) and was detected visually by 
the development of the turbidity and apple green color using Calcein.
Results: Fifty-eight isolates were confirmed as VRE with PCR. vanA 
and vanB gene was present in 50 and eight isolates, respectively. Seventeen 
isolates were identified as non-VRE. LAMP results were 100% concordant 
with the PCR results.
cOnclusiOn: Confirmation of VRE by the detection of vanA/vanB 
genes using LAMP is as accurate a molecular method as PCR. However, it 
is significantly faster and cheaper than the PCR. In addition, LAMP is an 
isothermal method and does not require an expensive thermocycler. The 
amplification specificity is extremely high because the LAMP requires a set 
of four oligonucleotide primers that recognize six distinct regions on the 
target DNA. Amplification of vanA and vanB genes by LAMP can be used 
as an alternative method for PCR for VRE confirmation.

fP28
VALIDATION Of THE cEPHEID xPERT® vanA/B ASSAY fOR 
RAPID VANcOMYcIN-RESISTANT ENTEROcOccI (VRE) 
IDENTIfIcATION (ID) fROM OxOID BRILLIANcE VRE 
(BVRE) AND 5% SHEEP BLOOD AgARS (SBA)
BM WILLEY1,2, A gELOSIA1, P LO1,2, AJ McgEER1,2,3,  
SM POUTANEN1,2,3

1Mount Sinai Hospital; 2University Health Network; 3University of 
Toronto, Toronto, ON
Objectives: Integral to effective infection control is rapid ID of new 
VRE. BVRE (Oxoid) reduced VRE ID from <7 d to <3 d, but our target is 
<2 d. As PCR on swabs is costly, PCR from culture using Xpert vanA/B 
off-label was assessed.
MethOds: The 341 study strains included 126 retrospective isolates 
[retro: 45 E. faecium (22 vanA, 15 vanB, one vanD, 7 VSE); 39 E. faecalis 
(two vanA, 15 vanB, one vanA/B, 6 vanE, one vanL, 14 VS), 15 E. galli-
narum, 10 Leuconostoc, seven E. casseliflavus, seven Pediococcus, three 
Lactobacillus] and 215 prospective isolates [pros: 173 E. faecium (110 vanA-
functional, 15 vanA-vanRS-mutants, 48 VS); 32 E. faecalis (five vanA - 
three small colony variants, two vanB, two vanE, and one 23 VS); one 
vanA E. gallinarum and nine other]. Strains were tested off BVRE unless 
inhibited, while inhibited strains were tested off SBA. A dry swab was used 
to touch ~5 18-24 h colonies and then placed into Xpert buffer; the assay 
was then run as per Cepheid. Results were compared to Roche’s LC VRE 
assay and all positives were cultured.
Results: Xpert detected 155 vanA (24 retro, 131 pros), 32 vanB 
(30 retro, two pros), and three vanA/B; 153 were negative by both assays. 

Roche and culture agreed except in two of the three vanA/B VRE that were 
vanA only by Roche and on repeat Xpert. Xpert amplifications were posi-
tive in 12/33 cycles and interpretation from color-coded vanA/vanB curves 
was possible by 25 min (run time 47 min). Compared to Roche, sensitivi-ensitivi-
ties (Sn)/ specificities (Sp) of the Xpert were: vanA 100% (95% CI 97.1-
100)/100% (95% CI 97.6-100); vanB 100% (95% CI 87.3-100)/100% 
(95CI 97.5-99.98).
cOnclusiOns: The Xpert vanA/B assay from culture was 100% Sn 
and Sp. It was rapid, easy to use, and required minimal hands-on and train-
ing time. ID of new VRE was reduced to <1-2 d from swab receipt, even in 
mixed cultures.

fP29
SUScEPTIBILITY TO fOSfOMYcIN AND TIgEcYcLINE Of 
ENTEROBAcTERIAcEAE PRODUcINg ExTENDED 
SPEcTRUM β-LAcTAMASES (ESβL) AND AMPc 
cEPHALOSPORINASES
c HILL1, V HADWELL2, E BLONDEL-HILL2,3

1University of British columbia-Okanagan; 2Kelowna general 
Hospital, Kelowna; 3University of British columbia, Vancouver, Bc 
Objectives: Therapeutic options are limited for infections due to 
extended spectrum beta-lactamase (ESBL) and AmpC cephalosporinase 
(AmpC) producing Enterobacteriaceae. This study looked at the suscep-
tibility to fosfomycin (FOS) and tigecycline (TIG) of third generation 
cephalosporin resistant Enterobacteriaceae (3GCRE) clinical isolates from 
the Okanagan region of BC from June 2009 - April 2011.
MethOds: A total of 259 3GCRE (one C.braaki, seven C.freundii, nine 
E.aerogenes, one E.asburiae, 20 E.cloacae, 188 E.coli, six H.alvei, nine 
K.oxytoca, two K.ozonae, five K.pneumoniae, four P.mirabilis, one P.stuartii, 
one R.aquatilis, five S.marcescens) were tested. Resistance mechanisms of 
3GCRE included ESBL (116), AmpC (134) and hyperproducers of K1 
enzyme (9). FOS (200 µg/50 µg G6P) was tested by KB method using CLSI 
interpretations. TIG was tested by Etest® method using both FDA (≤2 µg/
mL=S, 4 µg/mL= I, ≥8 µg/mL=R) and EUCAST (≤1 µg/mL= S, 2 µg/mL= 
I, >2 µg/mL=R) breakpoints.
Results: Two hundred fifty-three of 259 isolates (98%) were susceptible 
to FOS. Resistance was noted in E.aerogenes (1), E.cloacae (2), E.coli (2) 
and P.mirabilis (1). Using FDA breakpoints, 252/259 isolates (97%) were 
susceptible to TIG. Five isolates exhibited intermediate resistance; 
C.freundii (1), E.cloacae (1),P.stuartii (1) and S.marcescens(2) and two iso-
lates were fully resistant (K.pneumoniae, P.mirabilis). Using EUCAST 
breakpoints, 243/259 isolates (94%) were susceptible to TIG. Nine isolates 
exhibited intermediate resistance; E.cloacae (2) E.coli (1),P.mirabilis (3), 
S.marcescens (3) and seven were fully resistant ; C.freundii (1), E.cloacae 
(1), K.pneumoniae (1), P.mirabilis (1), P.stuartii (1) and S.marcescens(2).
cOnclusiOn: The vast majority of 3GCRE remain susceptible to FOS 
and TIG.

fP30
VALIDATION Of ROScO kpc+mbl DIAgNOSTIc 
INHIBITORS (Inhib) fOR PHENOTYPIc DISTINcTION Of 
cARBAPENEMASES (carb) fROM NON-cARBAPENEMASE- 
MEcHANISMS (Ncm) IN ERTAPENEM-RESISTANT (ETP-R) 
enterobaCteriaCeae (Ent)
BM WILLEY1,2, DA BOYD3, Lf MATASEJE3, T fUNg4, M 
LAROcQUE1, g RIccI5, R MELANO6, MR MULVEY3, D 
RIcHARDSON4,5,  
SM POUTANEN1,2,4

1Mount Sinai Hospital; 2University Health Network, Toronto, ON; 
3National Microbiology Laboratory, Winnipeg, MB; 4University of 
Toronto, Toronto; 5William Osler Health Sciences centre, 
Markham; 6Ontario Public Health Laboratory, Toronto, ON
Objective: Etp-R Carb+ Ent has distinct infection control implica-
tions compared to Ncm-Ent. Rosco InhIb tablets were validated against 
Carb Pcr for sensitivity (Sn) and specificity (Sp) for phenotypic distinc-
tion of Carb from Ncm.
MethOds: Two hundred sixty-five Ent (Etp R=187, I=25, S=53) were 
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tested as per CLSI on Mueller-Hinton agar (MHA, Oxoid) using mero-
penem (mrp10) alone/with boronic acid (Bo), dipicolinic acid (Dp) or 
cloxacillin (Cl). Zones were read for >5 mm increases vs mrp10 to predict 
class A Carb (Bo+), MBL (Dp+), or Ncm (Cl+). Criteria to suspect Carb 
was modified from “mrp10 <25 mm” to “if Bo+ or Dp+ +/−Cl+”, and to 
suspect oxa48 if mrp10 <26 mm but InhIb-. All had Pcr (ges; kpc; ndm; 
vIm; ImI; oxa48) and select Pcr−/InhIb+ Ent were sequenced (ompC/F, 
ompK35/36).
Results: Revised criteria found: 124 mrp10S InhIb-/Pcr-; 145 mrp10R 
[11 InhIb−/Pcr−; 18 InhIb+/Pcr− (13 Bo/Cl+; four Bo/Dp/Cl+; one Dp+); 
four Pcr+/InhIb−(all oxa48); 112 Pcr+/InhIb+]. Of 116 Pcr+ Ent, 23 were 
DP+ only (all ndm), 88 Bo+ only (86 kpc, 2 sme) and four kpc+ were Bo+/
Cl+ (one C. freundii, three E. aerogenes). For predicting Carb by Dp+ or 
Bo+ alone, % Sn (95% CI) were 100 (86-100)/98 (96-99) and % Sp (95% 
CI) were 96 (89-99)/100 (97-100), respectively. To detect all kpc, inclu-
sion of any Bo+ with Cl+ or Dp+ increased Sn to 100% (95-100) but 
reduced Sp to 91% (85-94). Use of mrp10 <26 mm for oxa48 was 100% 
Sn/92% Sp (95%CI wide due to study no.). Defective ompK35/36 (three K. 
pneumoniae: two Bo/Dp/ Cl+; one Dp+/ges9+) and ompC/F (seen E. coli: 
mrp10<26 mm/ InhIb−) were identified.
cOnclusiOns: Use of InhIb with revised criteria was a highly sensi-
tive and cost effective means to detect Carb including oxa48. As false+ do 
occur, Pcr confirmation is recommended.

fP31
DISK DIffUSION ScREENINg (DDS) IN 
enterobaCteriaCae (ENT) USINg A MODIfIED 
MEROPENEM (MEM) BREAKPOINT fOR DETEcTINg 
cARBAPENEMASES-PRODUcERS (cRE)
BM WILLEY1,2, T PIPKIN2, D BOYD3, L MATASEJE3, T fUNg4,  
M LAROcQUE1, M MULVEY3, AJ McgEER1,2,4, DE LOW1,2,4,  
SM POUTANEN1,2,4

1Mount Sinai Hospital; 2University Health Network, Toronto, ON, 
3National Microbiology Laboratory, Winnipeg, MB; 4University of 
Toronto, Toronto, ON
Objectives: Screening for CRE using ertapenem (ETP) is associated 
with non-specificity (Sp) due to a variety of mechanisms. This study aimed 
to improve Sp of CRE DDS by establishing an alternate cut-off for MEM.
MethOds: This study used 265 ENT including 149 PCR-confirmed 
non-CRE and 116 CRE [90 blaKPC-2/3: 46 K. pneumoniae (KPN), 32 E. 
cloacae (ECL), seven E. coli (ECO), three E. aerogenes, one C. freundii, one 
K. oxytoca; 20 blaNDM-1: 12 KPN, four M. morganii, two ECL, two ECO; 
four blaOXA-48: three KPN, one ECO; two blaSME S. marcescens]. Strains 
were tested with MRP10 tablet (Rosco), ETP and MEM discs (Oxoid) 
placed side-by-side on Mueller-Hinton agar (MHA-Plus, Oxoid). After 
18hx35°C, the conservative 2011 CLSI breakpoint of <23 mm for ETP/
MEM, and <25 mm for MRP10, were used to indicate screen positivity. 
MEM and MRP10 breakpoints were modified to maximize sensitivity (Sn) 
and Sp for CRE detection. Fisher’s exact test compared Sp of CLSI ETP 
with modified MEM/MRP10 breakpoints.
Results: Only ETP (range 6-22 mm) detected all CRE but with a Sp of 
67%. In contrast, the % Sn/Sp for MEM and MRP10 were 97.4/89.3 and 
96.6/86.6, respectively. Using breakpoint for MEM of <25 mm and MRP10 
of <27 mm, CRE detection was 100% while Sp improved significantly for 
MEM (85%; P=0.0007) and trended towards significance for MRP10 
(76%; P=0.12) vs ETP Sp of 67%.
cOnclusiOns: Using a revised MEM breakpoint of <25 mm (closer to 
the EUCAST MEM breakpoint of <26 mm) or MRP10 cut-off of <27 mm, 
improves Sp for the detection of CRE to 85% (P=0.0007) and 76% 
(P=0.12), respectively, while maintaining 100% Sn. Laboratories may 
streamline detection of potential CRE by using these revised breakpoints.

fP32
EVALUATION Of METHODS fOR DETEcTINg 
cARBAPENEMASE-PRODUcINg enterobaCteriaCae 
(cRE) fROM SURVEILLANcE SPEcIMENS
BM WILLEY1,2, T fUNg3, M LAROcQUE1, c HUM1, N PRAYITNO3, 
A TSANg3, M Ng3, D BOYD4, Lf MATASEJE4, A MAzzULLI5,  
T PIPKIN2, P LO1,2, MR MULVEY4, AJ McgEER1,3, DE LOW1,2,3,  
SM POUTANEN1,2,3

1Mount Sinai Hospital; 2University Health Network; 3University of 
Toronto; 4National Microbiology Laboratory; 5Ryerson University, 
Toronto, ON
Objectives: Optimal CRE detection methods are not yet established. 
This study compared CRE agars to ESBL agar (Oxoid) followed by CLSI 
Mueller-Hinton ertapenem disc diffusion (MHA, EtpDD; Oxoid) or by the 
Etp agar spot method.
MethOds: One hundred forty-nine non-CRE and 116 PCR-confirmed 
CRE [90 kpc: 46 K. pneumoniae (Kpn), 32 E. cloacae (Ecl), seven E. coli 
(Eco), three E. aerogenes, one C. freundii, one K. oxytoca; 20 ndm: 12 Kpn, 
four M. morganii, two Ecl, two Eco; four oxa48: three Kpn, one Eco; two 
sme: S. marcescens] were grown on ESBL agar plus Etp disc for selective 
pressure. From fresh 0.5 McFarland suspensions, 10 uL was: a) streaked to 
three lots Colorex KPC (Alere) and Brilliance CRE (Oxoid), to 
MacConkey with 1mg/L imipenem (McImi1), 0.5 or 1 mg/L Etp 
(McEtp0.5/1); b) spotted to MHA with Etp at 0.5 or 1 mg/L (EtpSpot); 
and c) inoculated to MHA for Etp DD. Plates were read after 18 h at 37°C 
(screen agars) or 18 h at 35°C (CLSI MHA-EtpDD, MHA-EtpSpot 
plates).
Results: Only ESBL followed by MHA-EtpDD and MHA-EtpSpot 
with Etp0.5 or Etp1 detected 100% (95%CI: 96.2-100) CRE with 33%, 
40%, and 29% growing non-CRE, respectively. Screen agar results were [% 
CRE detected (95% CI); No. CRE missed; % with non-CRE]: McEtp0.5 
[98 (93-100); 2/20 ndm; 52]; Colorex [97 (95-99); 5/60 ndm, 3/270 kpc, 
1/12 oxa48; 32]; McEtp1 [96 (90-98); 2/20 ndm, 3/90 kpc; 36]; McImi1 
[96 (90-98); 1/20 ndm, 4/90 kpc; 36.2], Brilliance [91.4 (88-94]; 2/60 ndm, 
21/270 kpc, 1/12 oxa48, 6/6 sme; 63].
cOnclusiOns: Only ESBL screen agar method followed by CLSI 
MHA-EtpDD or the MHA-EtpSpot plate grew 100% CRE, with the 
MHA-EtpSpot with Etp at 1 mg/L growing the least number of non-CRE. 
Notably, all CRE screen agars missed some CRE while growing comparable 
or higher numbers of non-CRE.

fP33
AcTIVITY Of NOVEL PEPTIDES AgAINST PLANKTONIc 
AND BIOfILM cULTURES Of cOLISTIN RESISTANT gRAM-
NEgATIVE BAcILLI
R RENNIE1, R HODgES2, L TURNBULL1

1Medical Microbiology Research Laboratory, Edmonton, AB , 
2Department of Biochemistry & Molecular genetics, University of 
colorado, School of Medicine, Aurora, cO, USA
Objectives: D-confirmation alpha-helical peptides have been devel-
oped that are manipulated to alter their hydrophobicity, net charge and 
amphipathicity properties. Charge substitutions and structure alterations 
on the polar and non-polar faces of these peptides produce a unique “car-
peted model” mechanism of action, broad spectrum of activity, and low 
level of toxicity to human cells. The peptides are membrane targeted, 
prokaryotic specific and have prolonged half-lives. This evaluation is to 
investigate the activity of five peptide constructs against different gram 
negative bacilli with known resistance to colistin.
MethOds: Five peptides and colistin were tested; RH035, RH148, 
RH166, RH282 and RH 297. Colistin-resistant E. coli, Serratia marcescens, 
P. aeruginosa, and Acinetobacter baumannii complex were tested. MICs were 
determined by broth microdilution, and biofilm (MBEC).
Results: Colistin MICs varied from four to greater than 500 mg/L (S. 
marcescens and Acinetobacter). The S. marcescens strain was resistant 
(>500 mg/L) to all peptides tested. For RH035, all other clinical strains 
had MICs of 16 – 32 mg/L. RH282, had similar MICS except for one 
Acinteobacter (MIC 250 mg/L). In the sessile state, all the colistin MICs 
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were >256 mg/L. The activity of RH 035 was reduced by one dilution 
against the colistin-resistant E. coli, but sessile MICs for the other peptides 
were reduced by 2-3 dilutions compared to the planktonic MICs.
cOnclusiOns: RH035 and RH282 were the most active peptides. 
Planktonic MICs were similar to those for colistin. Sessile MICs for the 
RH035 peptide were similar to planktonic MICs for the E. coli. All strains 
had high sessile colistin MICs. It may be possible to alter the peptide struc-
ture to maintain activity in biofilms and provide alternatives for therapy.

fP34
cOPAN LIQUID BASED MIcROBIOLOgY AND WASP 
AUTOMATION ARE OPTIMIzINg MIcROBIOLOgY 
LABORATORIES WORKfLOW AND RESOURcES
S cASTRIcIANO, L cONTER, A SQUASSINA, A gIAMBRA,  
A gIAVEDONI, g cATALANO, R PARONI, R VAIANI
copan Italia Spa, Brescia, Italy
Objective: Copan Liquid based Microbiology (LBM) and the WASP (Walk 
Away Specimen Processor) are optimizing workflow and resources for the micro-
biology laboratories. LBM devices (ESwab (ES), Fecal Swab (FS), UriSwab 
(US), SL-Solution (SLS), LIM, Selenite (SEL), Rappaport (RVS) and BHI 
broths) are allowing multiple testing from the same samples, and WASP can 
prepare Gram smears, plate and broths inoculation and antibiotic susceptibility 
testing. The objective was to demonstrate how LMB facilitate specimen’s collec-
tion for multiple testing and how WASP optimises workflow and resources.
MethOd: We analyzed all testing methods performed with samples in 
ES for (genital, nasal, oropharyngeal, ocular, ear and wound), FS for (stool 
or rectal swabs), US for (urine), SLS for (sputum) and LIM, SEL, RVS and 
BHI enrichment or selective broths. Samples in LBM devices can be used 
for culture (manual or with WASP), Gram smear, detection of bacterial 
antigen/toxins and viral antigens and molecular assays for many pathogens 
and were validated for compatibility and performance with a variety of 
rapid bacteria antigen/toxins and viral antigens and nucleic acid, with in- 
house and commercial molecular assays.
Results: LBM validation and utilization with the WASP and manual 
methods demonstrate compatibility with a variety of laboratory methods 
with a single sample versus test specific devices. LBM devices can be used 
for Gram stain, culture, antigen/toxins, molecular assays, without affecting 
the sensitivity of the assays, but improving workflow and resources.
cOnclusiOn: The Copan LBM device and WASP are allowing micro-
biology laboratories to better optimize workflow, improve quality and TRT 
time and better utilization of staff to perform specialized molecular assays.

fP35
EVALUATION Of TWO NEW ENHANcED STREPTOcOccAL 
LATEx AggLUTINATION gROUPINg KITS
P KORNHERR, M BUENO DE MESQUITA, J cHARTRAND, V WONg
gamma-Dynacare Medical laboratories, Ottawa,ON
Objectives: Two newly introduced kits ( MedicoDx –inter-medico and 
Pathodxtra-Oxoid/Remel) are now able to detect antigens A,B,C,D,F and 
G with a modified nitrous acid extraction method requiring no incubation. 
Pathodxtra offers an optional direct colony method not needing the acid 
extraction. This study evaluates both new kits and methods including the 
current PathoDx kit using 400 previously characterized Streptococci com-
prised of all Lancefield groups.
MethOds: 129 gp. A, 154 gp. B , 24 gp. C , 58 gp.D , 11 gp. F and 24 gp. 
G were tested using MedicoDx (MDx), PathoDxtra (PDx) and PathoDx 
(PD) acid extraction methods and PD and PDx direct colony methods. 
Time studies were performed when using all antisera/isolate and one anti-
sera/isolate. Ease of use, cross reactions, quality of agglutination were 
assessed also.
Results: Sensitivities were >90.5% and specificities >96% for all meth-
ods and groups tested. Slightly less specificity was achieved using PD and 
PDx direct methods. No cross reactions occurred using acid extraction 
methods. Twenty-eight cross reactions with PD occurred and 14 with PDx 
using the direct colony method. Direct testing was also more prone to 
rough and weak agglutination reactions. Time taken for acid extraction 
methods did not significantly vary between kits. Direct testing, compared 

to acid extraction, was more rapid by 60% using one antisera/isolate and 
30% when using all antisera/ isolate.
cOnclusiOns: All kits performed well including the new modifica-
tion for group D. Accuracy was highest for Lancefield group A antigen 
detection for all kits and methods. Direct colony testing may require addi-
tional interpretive skills to be an effective method in the laboratory.

fP36
REAL-TIME EVALUATION Of URISWAB VS A DIP-SLIDE 
METHOD fOR TRANSPORT AND cULTURE Of URINE 
SAMPLES IN OUTPATIENT SETTINgS
R RENNIE1, L TURNBULL1, J fULLER1, T BENNETT2

1Medical Microbiology, University of Alberta Hospital, Edmonton; 
2Red Deer Regional Hospital, Red Deer, AB
Objective: Time, temperature and transport from remote outpatient 
facilities to testing laboratories may compromise urine culture results. This 
study compared urine collected by Uriswab (Copan Innovation, Brescia, 
Italy) with a dip-slide medium paddle method used in rural environments.
MethOds: One hundred consecutive urines submitted for culture from 
each of three out-patient clinics, were inoculated either to Uriswab or 
Dip-N Count and sent by courier to the testing lab. On receipt, the 
Uriswab sample was centrifuged and plated on blood and MacConkey 
agars. The dip-slide and plates were incubated at 35°C. Colony counts and 
identifications were performed. Time from collection to plating in the 
laboratory was noted.
Results: Of the 300 urine samples collected, 111(37%) did not grow 
from the Uriswab sample; 72 (24%) from the dip-slide. In all, 66 pathogens 
were recovered from the Uriswab (35% of the 189 samples that grew). For 
the dip-slide, 49 pathogens were isolated ( 21.5% of the 228 samples that 
grew). There was no difference between the species isolated from each 
sample, except that five beta-haemolytic streptococci were recovered from 
the Uriswab that were not seen in the dip-slide cultures. Transport times 
from collection to processing in the testing lab varied from 15 minutes to 
21 hr. There was no discernible difference in results based on delays in 
transport. Of the 39 (13%) samples that grew only on the dip-slide all were 
low colony count cultures with a single or multiple non-pathogens.
cOnclusiOns: More pathogens were recovered from Uriswab samples 
than the dip slide. The Uriswab also failed to grow a large number of low 
colony count samples that did not contain a pathogen. The Uriswab offers 
a simple way of transporting urine for culture, at room temperature from 
remote locations.

fP37
cOMPARATIVE PERfORMANcE Of TWO LIQUID AMIES 
TRANSPORT SYSTEMS fOR THE REcOVERY Of 
fASTIDIOUS BAcTERIA fOLLOWINg THE cLSI M40A 
SWAB ELUTION PROTOcOL AT ROOM TEMPERATURE
B gANDHI1,2, T MAzzULLI1,2

1Department of Microbiology, Mt Sinai Hospital; 2University Health 
Network, Toronto, ON
Objective: To compare the performance of Puritan’s liquid Amies 
transport medium with HydraFlock® swab, non treated (P) (Puritan 
Medical Products Company LLC), to Copan ESwab™ transport system 
containing a treated flocked swab (CT) and ESwab™ transport medium 
with COPAN standard FLOQSwab (CS) (Copan Diagnostics Inc.).
MethOd: Viability tests were performed using Swab-Elution Method 
(CLSI M40-A2) on swabs held at RT for 0, 24 and 48 h. Six ATCC strains 
on an ongoing study were tested including two N.gonorrhoeae (NG), one N. 
menengitidis (NM), two H.influenzae (HIN), and one S.pneumoniae (SPN). 
Nine swabs of each brand were inoculated by absorbing 100 µL of an approx-
imate 1.5×107 CFU/ml organism suspension. After incubation, 100 µL from 
each of three swab/devices from each of the three swab types was serially 
diluted 10-fold in 0.9 ml sterile saline. 100 µL of each dilution was pipetted 
onto appropriate agar plates and incubated under optimal conditions for 
subsequent colony counts. After 48 hrs incubation, colony counts for each 
swab cultured at each time point were recorded. An average CFU count was 
then determined from each triplicate set of swabs and each incubation 
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period. Performance was compared for each swab type with the 0 hr counts 
at the dilution that produced 30 to 300-500 colonies.
Results: All three swab types produced comparable CFUs at 0 hr. 
Three of six strains were recovered from (P) after 48 hrs incubation; NM 
(1/1), HIN (1/2), and SPN (1/1) and 5/6 strains after 24 hrs. Three of six 
strains were recovered from (CT) after 48 hrs incubation; NM (1/1), 
HIN(1/2), and SPN(1/1) and 3/6 strains after 24 hrs. Two fo six strains 
were recovered from (CS) after 48 hrs incubation; NM(1/1) and SPN(1/1) 
and 2/6 strains after 24 hrs.
cOnclusiOns: In general, based on this limited study, all three 
flocked swabs appear to perform comparably. Treating the flocked swabs 
does not appear to influence the recovery of these fastidious organisms. 
Further study with more isolates and different strains may be required to 
detect a significant difference in performance between these two systems.

fP38
UTILITY Of cOPAN SL-SOLUTION fOR LIQUEfAcTION Of 
MUcOUS IN STOOL SAMPLES USED IN MOLEcULAR 
DETEcTION Of TOxIgENIc Clostridium diffiCile
L MONKMAN1, c LEE1,2, P JAYARATNE1,2

1St Joseph’s Healthcare; 2McMaster University, Hamilton, ON
Objectives: Diarrheal stool samples often contain mucous that can 
interfere with nucleic acid extraction. This study evaluates the ability of 
SL-Solution (SLS) to liquefy mucous in stools, release and preserve 
Clostridium difficile toxin genes for molecular detection.
MethOds: Adult diarrheal stool samples (n=318) negative for C. dif-
ficile toxin gene were re-tested using the pre-treatment of 1:10 dilutions in 
STAR Buffer (Roche) and the SLS. They were processed as per standard 
laboratory operating procedure. All specimens were extracted by 
EasyMAGTM (bioMerieux) and toxin genes were amplified by qualitative 
multiplex Real Time-PCR on the RotorgeneTM (Qiagen).
Results: Of the 318 stool samples, pre-treatment with SLS resulted in 
detection of an additional 12 positives which were deemed negative using 
the STAR buffer. Twenty-one samples diluted using the STAR buffer 
yielded a smaller sample size of supernatant to use in the extraction pro-
cess. Pre-treatment with STAR Buffer also caused plugged tips during the 
extraction process with EasyMAGTM resulting in 5 extraction runs being 
aborted and repeated.
cOnclusiOn: A total of 12 new positives out of 318 samples tested 
were detected. That is 3.7% additional C. difficile positives detected using 
SLS and there were no runs that required repeating on the EasyMAGTM 
due to plugged tips.
The Copan SLS effectively liquefies mucous in stools and improves DNA 
extraction with EasyMAGTM with higher percentage detected. It is easy to 
use and eliminates the need to re-extract due to plugging of the pipettes on 
the EasyMAGTM.

fP39
YIELD fROM MULTIPLIcATE Clostridium diffiCile 
STOOL cYTOTOxIcITY ASSAYS WHEN THE fIRST 
SPEcIMEN WAS NEgATIVE
K fORWARD1,2, c THERIAULT2, c SKEDgEL2

1Queen Elizabeth II Health Sciences centre; 2Dalhousie University, 
Halifax, NS
Objective: Although the sensitivity of C. difficile cytotoxicity assays is 
suboptimal, the value of multiplicate samples is unclear. We examined the 
subsequent positivity rate when the initial sample was negative and when 
repeat samples were submitted in the preceding week.
MethOds: The C. difficile cytotoxicity assay was performed using a stool 
filtrate on FSK or HEp-2 cells and with/without C. difficile antitoxin and 
read at four, 24 and 48 hrs. Results were extracted from the laboratory 
information system. A cluster was defined as two or more sample taken 
within seven days. Only clusters with an initial negative CDCA were 
included. Negative samples within 30 days after a preceding positive 
sample were not considered. Two random sample cluster datasets were 
created and analyzed by hand, and were used to validate results from an 
automated SAS algorithm.

Results: In all, there were 131 additional positives of the 2446 dupli-
cate (or more often) specimens received. The positivity rate for the dupli-
cate specimens was 5.5%. This compared with an overall positivity rate for 
our laboratory of 11.5%. The percent of duplicates positive on the first and 
subsequent days in the cluster did not show an upward trend to reflect 
incident disease.
cOnclusiOns: The yield from duplicate samples appears sufficiently 
high to justify repeated testing. At a cost of $15 per CDCA, the cost per 
positive when the first assay was negative was $272.73. The rate of discrep-
ant results even on same day samples suggests technical problems with this 
very operator/observer-dependent assay. Sample size was too small to deter-
mine incident infection rates. More sensitive and specific C. difficile diag-
nostic tests are required.

fP40
EVALUATION Of Clostridium diffiCile (cD) TESTINg 
USINg MOLEcULAR-BASED (MB) AND ENzYME 
IMMUNOASSAY (EIA) TESTS IN cLINIcAL STOOL 
SPEcIMENS fROM THE SASKATOON HEALTH REgION 
(SHR), SASKATOON, cANADA
OE LARIOS1,2, E SANDAgER2, S KOTT2, U WILLS2, S SANcHE1,2,  
S ROBIcHAUD1,2, J BLONDEAU1,2

1University of Saskatchewan; 2Saskatoon Health Region, Saskatoon, 
SK
Objective: The objective of this trial was to assess if MB tests BD 
GeneOhm™ (BG) and Meridian Illumigene™ (MI) were more sensitive 
and specific than the TechLab Tox A/B II™ (TT) EIA-based test.
MethOds: SHR stool samples submitted by a physician for CD testing 
between Nov ’10 to Feb ‘11 were tested simultaneously with BG, MI and 
TT. Results for all samples were recorded as positive or negative for each 
testing platform. If all three results were concordant, then the true result 
was recorded as such. If any of the three results were discordant for a 
sample, then further testing was performed using cytotoxicity assay test-
ing and this was used as the true result.
Results: A total of 301 stool samples were tested during the study 
period. The prevalence of disease was 10.6%. TT displayed sensitivity 
(SN) of 90.6%, specificity (SP) 100%, positive predictive value (PPV) 
100% and negative predictive value (NPV) 98.9%. BG and MI testing 
had SN 100%, SP 97.4%, PPV 82.1% and NPV 100%. The agreement 
of results between the two MB tests was very strong (kappa=0.97) but 
weaker between the MB and EIA tests (kappa=0.84). Cytotoxicity test-
ing had higher agreement with EIA (kappa=0.95) vs MB testing 
(kappa=0.89).
cOnclusiOns: Sensitivity of MB testing was higher than EIA 
testing, but the reverse was true of specificity. Agreement between 
testing methodologies and the historical gold standard for CD was 
higher with EIA rather than MB testing. While unexpected, these 
results challenge the idea of cytotoxicity testing being the gold stan-
dard, as the two MB test results had high levels of correlation. More 
studies are needed to assess if MB testing should become the new gold 
standard for CD.

fP41
EVALUATION Of THE BRUKER SEPTITYPERTM KIT AND 
BRUKER MALDI BIOTYPERTM fOR THE DIREcT 
IDENTIfIcATION Of ORgANISMS fOR POSITIVE BLOOD 
cULTURES
M ALfA1,2, P LAgAcE-WIENS1,2, HJ ADAM1,2, J KARLOWSKY1,2,  
P PANg1, J gUENTHER1, A WEBB1, c MILLER1

1Diagnostic Services of Manitoba; 2University of Manitoba, 
Winnipeg, MB
Objectives: Blood cultures are one of the most critical specimens 
processed by clinical microbiology laboratories. Due to the critical nature 
of these specimens, rapid reporting of organism identification has the 
potential to beneficially impact patient management. We sought to evalu-
ate the performance and turnaround time of organism identification the 
Bruker SeptiTyperTM blood culture identification kit and Bruker MALDI 
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BioTyper for the direct identification of blood culture isolates from the 
BacT/Alert blood culture system.
MethOds: Blood was inoculated into bioMérieux BacT/Alert SA and/
or SN bottles at the bedside and incubated on the BacT/Alert instrument. 
For positive cultures, a Gram stain was performed and bottles were subcul-
tured for routine identification. An aliquot of each culture was used for 
direct identification using the SeptiTyper™blood culture kit and MALDI 
BioTyperTM. Routine methods included a variety of commonly used rapid 
(coagulase, indole, latex agglutination) and standard biochemical tests 
(VitekTM 2 and APITM) depending on the organism isolated. Discordant 
identifications were further characterized with additional biochemical 
methods or 16srDNA sequencing. Turnaround time was calculated from 
culture positivity to reporting identification.
Results: A total of 61 monomicrobial and two polymicrobial cultures 
were evaluated. Among monomicrobial cultures, 52 (85.2%) had a valid 
score (≥1.7) for identification. Of these, 100% were concordant with con-
ventional identification. Nine (14.7%) of cultures had a low score (<1.7) 
or invalid test, of which all those with score ≥1.5 (4) were concordant with 
the final identification. Isolates with low scores and invalid tests tended to 
be likely contaminants or members of the Streptococcus mitis group. For 
polymicrobial cultures, the Bruker BioTyperTM correctly identified one of 
the isolates present with a confident score in both cultures. Turnaround 
time to identification was 6.5 hours from culture positivity for the Bruker 
BioTyper and 40.8 hours for the conventional methods (p<0.001).
cOnclusiOns: MALDI-TOF MS combined with the Bruker 
SeptiTyper kit is a rapid and highly accurate method for direct identifica-
tion of pathogens from positive blood cultures. Allowing for known limita-
tions, the technology has the potential to dramatically reduce time from 
positivity to definitive identification, potentially allowing for improved 
patient care.

fP42
cONfIRMINg neisseria gonorrhea ISOLATES: A 
NOVEL USE Of THE gENPROBE APTIMA ASSAY
R AzANA1,2, T RAHIM1,2, L HOANg1,2, M IMPERIAL1,2

1Bc centre for Disease control 2Bc Public Health Microbiology 
and Reference Laboratory, Vancouver, Bc
Objective: To prospectively study the use of the Genprobe Aptima 
Combo 2 assay, normally used for the detection N. gonorrhoea RNA in 
genitourinary samples, as an alternative method for confirmation of N. 
gonorrhea isolates.
MethOds: After a pilot study using gonorrhea and non-gonorrhea 
Neisseria isolates was conducted to ascertain the optimal dilution method 
and specificity, clinical samples suspicious for N.gonorrhea were prospec-
tively tested using: (1) modified rapid fermentation test (MRFT); (2) 16S 
PCR; and (3) Genprobe Aptima Combo 2 assay. Samples for the Aptima 
assay were prepared by pipetting 100ul of a 1/100 dilution of a 0.5 
McFarland standard into 2.9 ml of Genprobe transport media.
Results: A total of 205 suspected N.gonorrhea isolates were identified 
over six months. MRFT and 16S methods identified 201 N.gonorrhea iso-
lates, with the Aptima assay also correctly identifying these isolates. Four 
isolates were identified as non-N.gonorrhea by a 16S PCR and MRFT. 
These four were also negative by the Aptima assay. Although prospec-
tively, few non-N. gonorrhea isolates were identified, the pilot data was 
concordant with the prospective data that demonstrated 100% sensitivity 
and 100% specificity for this method as a means of confirming the identity 
of N. gonorrhoea isolates.
cOnclusiOn: The Genprobe Aptima Combo 2 assay is a sensitive and 
specific means of confirming the identity of suspected N. gonorrhoea 
isolates.

fP43
USE Of AMPLIcOR SWABS ON THE VIPER xTR 
fAcILITATES TRANSITION BETWEEN METHODOLOgIES
c ROBERTS1, T DELONg1, c HEINSTEIN1, T HATcHETTE1,2,  
J LEBLANc1,2

1Queen Elizabeth II Health Sciences centre; 2Dalhousie University, 
Halifax, NS
Objectives: During the transition period between old to newer methods, 
end users may submit previously employed specimen collection devices not 
intended for use with the new system. This may require concurrent use of new 
and old instrumentation. To facilitate the transition of chlamydia (CT) and 
gonorrhea (GC) testing from the Amplicor system (Roche) to the Viper XTR 
(BD) we validated the use of Amplicor swabs on the Viper XTR platform.
MethOds: One ml of saline diluent as added to 250 endocervical speci-
mens collected using the Amplicor “dry” swabs. After vortexing, the swabs 
were discarded and the liquid specimen was tested with the Ampicor sys-
tem. Residual volume was transferred to the BD Viper-XTR tubes and 
additional saline was added to ensure the volume was within the “fill” 
window. These specimens were then tested on the Viper XTR. In addition, 
a subset of swabs were tested using BD Viper Qx diluent vs saline and 
without a heating step prior to placement on the Viper-XTR.
Results: Results using the Qx diluent were equivalent to those with 
saline. Removing the heating step prior to testing on the Viper-XTR also 
did not affect the results. The concordance for CT was 98.8% and 100% 
for GC. No residual specimen available for discordant analysis of CT 
results. All of the GC positive specimens had concomitant Ames swabs 
submitted that were culture positive.
cOnclusiOn: This study validates the use of Amplicor swabs for test-
ing CT and GC on the Viper-XTR. This will ensure that patients will not 
have to undergo unnecessary recollection of genital specimens during this 
transition phase, and could save resources that would be otherwise dis-
carded and does not necessitate operating old and new instruments 
concurrently.

fP44
EVALUATION Of OUR cURRENT IN HOUSE REAL-TIME 
PcR cONfIRMATION ScHEME THAT SPEcIfIcALLY 
TARgETS HAEMOPHILUS INfLUENzAE OVER A 3 YEARS 
PERIOD (2009-2011) WHIcH cOVERS OVER 490 
cANADIAN STRAINS
DKS LAW, M SHUEL, T DREW, RSW TSANg
Public Health Agency of canada, Winnipeg, MB
Objective: PCR /real-time PCR detection/confirmation methods espe-
cially for  non-typeable (NT) Haemophilus influenzae (Hi) are very limited 
whether it is documentated in scientific journals or availabe from com-
mercial sources. It is for this reason we have developed an in-house real-
time PCR scheme aiming to specifically detects all Hi (typeable and NT). 
After three years of using this PCR detection scheme, it is time to review 
and evaluate it’s efficiency and effectiveness.
MethOds: Our in-house real-time PCR confirmation scheme is mainly 
based on the use of four dual labelled (5’ 6-FAM, 3’-TAMRA) TaqMan 
probes with degeneration designs according to our sequence survey results 
of the P6 and bexA genes of Hi and other related Haemophilus species to 
capture all Hi (both typeable and NT) on a SmartCycler II real-time PCR 
platform. 
For validation purposes, all confirmation results obtained by this scheme 
were also verified side by side with other Hi validation methods. Any result 
discrepancy between our scheme and validation methods would be consid-
ered as confirmation failure of the PCR scheme. 
Results: From 2009 to 2011, a total of 491 Canadian strains were tested 
by this PCR scheme and confirmation results agree completely (100%) 
with the results of the other validation methods for all of the strains. Of the 
491 strains, 472 were identified as Hi of which 179 were typeable strains 
while the remaining 293 were NT strains. All 19 non H. influenzae strains 
were also successfully differentiated by this real-time PCR scheme.
cOnclusiOns: A 100% detection and confirmation rate is highly 
convincing. This real-time PCR scheme is able to pick up all typeable and 
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NT Hi strains. It also enables us to distinguish Hi from the two important 
closely related Haemophilus species of quentini and haemolyticus. After 
490+ Canadian strains were perfectly identified without a single miss, this 
scheme can now be more confidently served as a quick molecular detection 
test of Hi and is especially useful for non-culture positive Hi cases.

fP45
VALIDATION Of A REAL-TIME PcR ASSAY fOR DETEcTINg 
borrelia burgdorferi IN TIcKS
S MAN, M-K LEE, K fERNANDO, Q WONg, M MORSHED
BccDc Public Health Microbiology and Reference Laboratory, 
Provincial Health Services Authority, Vanouver, Bc
Objective: The BCCDC Public Health Microbiology and Reference 
Laboratory has been conducting passive surveillance for Borrelia burgdorferi 
in the tick population since 1995. In order to reduce the turnaround time 
and increase the sensitivity of B. burgdorferi detection, we evaluated and 
validated a real-time PCR method for the detection of Borrelia sp. used at 
the National Microbiology Laboratory and incorporated an additional 
assay to detect PCR inhibition.
MethOds: DNA was extracted and real-time PCR was performed on the 
ABI Taqman 7500. The screening test, which targeted 23S rRNA of Borrelia 
sp., was run in parallel with the custom designed inhibition control. Positive 
samples were then subjected to a confirmatory test which targeted the B. burg-
dorferi ospA gene. Analytical validation was based on a comparison between 
this method and traditional PCR sequencing of the DNA (n=50). The clinical 
validation was evaluated with regular and Borrelia-spiked ticks (n=20).
Results: Analytical comparison between the real-time assay and tradi-
tional PCR sequencing showed a sensitivity of 93%, specificity of 100% 
and balance accuracy of 96.67%. No cross-reactivity was observed when 
the assay was challenged with non-Borrelia organisms. Eight non-Lyme 
Borrelia species were observed to be positive for the screening test but nega-
tive on the confirmatory test.
cOnclusiOn: This validation study showed the Taqman assay was 
rapid and reproducible. The implementation of an inhibition control assay 
was helpful in monitoring for the presence of false negatives in complex 
sample matrices such as that of the tick mid-gut. This study demonstrated 
the assay’s discriminatory power and allowed us to detect non-culturable B. 
burgdorferi in ticks.

fP46
cHALLENgES WITH LYME DISEASE DIAgNOSTIcS
K BERNAT, A DIBERNARDO, R LINDSAY
National Microbiology Laboratory, Winnipeg, MB
Objective: The incidence of Lyme Disease (LD) is increasing across 
Canada and more diagnostic testing is being performed due to increased 
physician and public awareness. The National Microbiology Laboratory 
(NML) provides LD screening and confirmatory diagnostic testing for 
provincial and hospital laboratories across Canada. As our scope of testing 
and number of submissions increases, we have encountered several chal-
lenges with LD diagnostics.
MethOds: Data from submissions to the NML from 2010 and 2011 
were used to determine the percentage of positive samples based on the 
screening and confirmatory assays. A questionnaire was sent to all submit-
ting labs through the Canadian Public Health Laboratory Network 
(CPHLN) to assess their requirements and use of NML referral services.
Results: There was a 30% increase in submissions for LD diagnostics 
since 2009. The challenge that exists with LD diagnostics are, that often, the 
clinical data provided is insufficient, resulting in additional testing being 
performed.
LD serological tests are very difficult to evaluate and demonstrate profi-
ciency due to the lack of well characterized serological panels.
It is difficult to determine whether the antibodies detected are the result of 
a past infection or a current re-infection, with the methodology presently 
available.
cOnclusiOns: The demand for LD diagnostic testing at NML will 
continue to increase as LD becomes endemic within more areas of Canada. 
The creation of a LD user group would provide a forum for dialogue with 
our submitters, facilitate inter-laboratory sample exchanges for improved 

quality control and proficiency, and allow us to work towards standardiza-
tion of LD diagnostic testing across Canada.

fP47
TEcHLAB gIARDIA/cRYPTOSPORIDIUM cHEK EIA IS AN 
EffEcTIVE AND EffIcIENT METHOD fOR DETEcTION Of 
giardia lamblia AND Cryptosporidium parvum IN 
STOOL
T HATcHETTE1,2, c HEINSTEIN1, J LEBLANc1,2

1Queen Elizabeth II Health Sciences centre; 2Dalhousie University, 
Halifax, NS
Objectives: The diagnosis of Cryptosporidium parvum (CP) or Giardia 
lamblia (GL) infection by stool filtrate microscopy is labor intensive and 
not amenable to high throughput testing, which can lead to delayed turn-
around times (TAT) when specimen volumes are high. In this study, the 
performance characteristics of stool antigen EIAs and their impact on TAT 
have been evaluated.
MethOds: Stool filtrates that were read by experienced technologists 
were tested using the TechLab Giardia/Cryptosporidium CHEK and Remel 
ProSpect T Stool EIAs. Discrepant results between EIA and microscopy 
were further tested by DFA (MeriFluor Crypto & Giardia). True positives 
were defined as positive identification by microscopy. TAT and positivity 
rates prior to the implementation of the EIA were compared with those 
after implementation.
Results: The sensitivity/specificity of the TechLab and Remel EIA 
compared to microscopy were 94.7%/93.5% and 82.5%/93.3%, respec-
tively. Both EIAs detected one additional GL and CS (confirmed by DFA) 
that were not identified during microscopy suggesting the EIA is actually a 
more sensitive test. Although our positivity rate before and after imple-
mentation has not changed (1.6% vs 1.3%), the average TAT has dropped 
substantially (85 vs. 312 hours).
cOnclusiOn: The TechLab Giardia/Cryptosporidium CHEK EIA is 
sensitive and an efficient screening method for common stool parasites.

fP48
IMPROVED UTILIzATION Of NUgENT ScORES AfTER 
PHYSIcIAN SPEcIfIc fEEDBAcK Of TESTINg RESULTS 
WITH PEER cOMPARISON
K fORWARD1,3, J HATcHETTE2

1Dalhousie University; 2IWK Health centre; 3Queen Elizabeth II 
Health Sciences centre, Halifax, NS
Objective: Many physicians view Nugent scores as part of a regular 
sexual health check-up; they are not. Physicians are most likely to improve 
utilization when they receive feedback on their testing results and when 
those are compared with peers.
MethOds: The intervention group included physicians who submitted >15 
slides for Nugent scores and if their positivity rate was <33%. A letter 
reminded them that guidelines do not recommend testing in asymptomatic 
patients and informed them of their positivity rates and that of their best per-
forming peers (in the 50% range). They were asked to review their current 
practice and to consider reducing the number of tests submitted. Subsequently, 
specimen numbers and positivity rates were compared with controls who had 
positivity rates in >33% or who sent fewer samples irrespective of their positiv-
ity rate.
Results: In all, 48 letters were sent to physicians who met the selection 
criteria. Of those only four of 48 sent more samples in the post-interven-
tion period. The average number of samples fell from 38 to 24 and the posi-
tivity rate increased from 18.6% to 22%. Of the 58 physicians who did not 
receive letters, 21 submitted more samples in the post-intervention period. 
The average number of specimens submitted was not statistically different 
(13.4 vs. 12.2%). The positivity rate in the control group fell from 30.7% 
to 25.4%. Using “Cliff ’s Delta” the effect size of the intervention was −0.48 
vs a value of −0.06 in the no-letter group.
cOnclusiOn: Despite selecting poor performers for the letter group, 
this intervention improved practices and resulted in fewer samples, more of 
which were positive. This constitutes a practical example of how physician 
feedback can be used to improve laboratory utilization.
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fP49
ENTEROPATHOgENS & THEIR RESPONSE TO THERAPY IN 
ART NAïVE & ART ADHERENT HIV/AIDS ADULT SUBJEcTS 
WITH DIARRHEA
AK JHA1, B UPPAL1, P BHALLA1, R DEWAN2

1Maulana Azad Medical college; 2Lok Nayak Hospital, New Delhi, 
India
aiMs & Objectives: To study the spectrum of enteric pathogens in 
ART naïve & ART adherent HIV/AIDS adult patients with diarrhea and 
assess the response of specific anti-diarrheal therapy on persistence/clear-
ing of enteric pathogens identified.
MateRials & MethOds: Twenty-five ART naïve (group I) and 25 
ART adherent (group II) HIV/AIDS adult patients with diarrhea were 
enrolled for intervention study. Stool samples from all subjects were exam-
ined for enteropathogens by wet mount, staining methods (gram’s, modi-
fied Kinyoun’s, trichrome stain), culture and ELISA (Cryptosporidium Ag, 
Clostridium difficile toxin, Entamoeba histolytica Ag). Subjects with entero-
pathogens were put on specific therapy as per NACO guidelines. Follow up 
stool samples were examined after 2-4 weeks of completion of therapy for 
persistence/clearing of enteropathogens. CD4+ count was done for all 
subjects.
Results: Group I had 27.8% bacterial, 55.6% parasitic and 16.7% fun-
gal pathogens, while group II had 10.3%, 69% and 20.7% pathogens , 
respectively. A single pathogen was identified in 20% of subjects in group 
I, while it was 32% in group II. Fifty-six per cent of subjects in group I had 
multiple pathogens, while only 44% in group II. In group I, 47.4% of sub-
jects had clearance of pathogens, while group II had 57.9%. Three subjects 
in group I succumbed during the course of study.
cOnclusiOns: Bacterial infections were more common in the ART 
naive (27.8%) than the ART adherent (10.3%) group. Co-infection with 
multiple pathogens was more common in the ART naive (56%) than the 
adherent group (44%). Microbial clearance after specific therapy was less 
in the ART naive (47.4%) than the ART adherent group (57.9%).

fP50
DISEASE PROgRESSION AND RESPONSE TO 
ANTIRETROVIRAL THERAPY IN NEWLY DIAgNOSED HIV 
SEROPOSITIVE SUBJEcTS IN A TERTIARY cARE HOSPITAL 
IN NORTH INDIA
S cHADHA1, P BHALLA1, H gAUTAM1, S SAINI1, S ANURADHA2,  
R DEWAN2

1Department of Microbiology; 2Department of Medicine, Maulana 
Azad Medical college, New Delhi, India
Objective: Our study analyzes HIV disease progression and antiretrovi-
ral therapy (ART) response by measuring CD4 counts and plasma viral 
load (PVL) in newly diagnosed HIV seropositive subjects in a tertiary care 
center in New Delhi, India.
MethOds: One hundred thirty newly diagnosed HIV seropositive sub-
jects were enrolled for the study. Subjects were categorized into three study 
groups; CD4 counts <200 cells/µl (group A, 43 subjects); 200-500 cells/µl 
(group B, 44 subjects) and >500 cells/µl (group C, 43 subjects). At recruit-
ment, PVL estimation was done for group A subjects only. Group A cases 
were initiated on ART and were followed up after six months for evalua-
tion of response to ART by measuring the CD4 counts and PVL. Group B 
and C cases were followed up after six months to monitor disease progres-
sion by measuring the CD4 counts only.
Results: Among group A subjects, there was a statistically significant 
rise in the median CD4 counts after six months of ART. At baseline, PVL 
ranged from 2636 - >750,000 copies/ml with a median PVL at baseline of 
165,000 copies/ml. At follow up, 90% of study subjects had undetectable 
level of viraemia (viral load of <400 copies/ml). Among group B, there was 
a fall in the CD4 counts at follow up as compared to baseline levels which 
was statistically insignificant. Among group C, a statistically significant fall 
in the CD4 counts was observed at follow up.
cOnclusiOns: CD 4 count is a powerful tool to determine response to 
ART and also monitor disease progression in newly diagnosed HIV sero-
positive subjects. This study also reinforces the role of PVL estimation in 

judging the response to ART especially in cases of immunovirologic discor-
dant responses. Thus PVL estimation is a vital test before switching over to 
second line antiretroviral therapy.

fP51
IMMUNITY TO MEASLES VIRUS INfEcTION IN PRENATAL 
BRITISH cOLUMBIANS
A MAK1, M PETRIc1,2, M NAUS2,3, V SAHNI3, c IKEDA1,  
M KRAJDEN1,2,3

1Public Health Microbiology and Reference Laboratory; 2University 
of British columbia; 3clinical Prevention Services, BccDc, 
Vancouver,Bc
Objective: A survey for antibody to measles was conducted in BC to 
investigate anti-measles IgG levels by birth age in prenatal women. All age 
strata were assessed by Dade-Behring and reported in mIU/mL and a subset 
of sera were also tested by the VIDAS anti-measles IgG assay to assess the 
assay cutoffs of both methods.
MethOds: Routine prenatal screening sera from BC women born 
between 1960 and 1979 inclusive (received between January 2009 and 
December 2010) were retrospectively selected to assess age stratified anti-
measles IgG levels. All samples were tested for anti-measles IgG by the 
Enzygnost Anti-Measles-virus/IgG assay (Dade-Behring) and a subset of 
samples was tested by the VIDAS Measles IgG Assay (Biomerieux).
Results: Three hundred thirty-eight samples had antibody to measles 
at 337 mIU/mL or higher by both assays. A further 32 samples tested nega-
tive and 30 specimens tested equivocal for antibody to measles by both 
assays. Discordant results were observed for nine samples testing reactive 
by the Behring assay and equivocal by the VIDAS assay and 20 samples 
testing equivocal by the Behring assay and reactive by the VIDAS assay. 
Finally, of the five specimens testing non-reactive by the Behring assay, 
two tested reactive and three equivocal by the VIDAS assay.
cOnclusiOns: The observations provide reassurance of the compara-
bility of qualitative results between the Measles VIDAS and Behring 
Assays, and that serological immunity test conducted with the VIDAS 
assay are comparable to internationally accepted correlates of protection.

fP52
HcV ANTIgEN TESTINg fOR THE DIAgNOSIS Of 
HEPATITIS c INfEcTION: A cOST-EffIcIENT ALgORITHM
K KADKHODA, g SMART
cadham Provincial Laboratory, Winnipeg, MB
backgROund & Objectives: Diagnosis of active Hepatitis C 
virus (HCV) infection is currently performed using RNA testing in North 
America, which is highly sensitive and specific but is associated with three 
major limitations: lability of RNA molecules; higher costs; and longer 
turn-around time as compared with commercially-available HCV core 
antigen testing. In the current study a new Health Canada-approved HCV 
core antigen assay product was evaluated for the diagnosis of HCV infec-
tion and its cost reducing potential.
MethOds: Ninety plasma specimens positive for HCV RNA along with 
25 negative HCV specimens were used for HCV antigen assay. Twenty-four 
specimens positive for a panel of agents were used for possible cross-reactiv-
ity. Sixty-four HCV antibody-positive specimens with negative HCV 
RNA and indeterminate HCV immunoblot results were also employed.
Results: In the first group 78/90 (86.6%) tested positive for HCV anti-
gen with regression analysis showing no significant deviation from linear-
ity. None of the prenatal specimens tested positive for HCV antigen. 
Non-specific reactions were not observed. In HCV antibody-indeterminate 
group, only 2/64 (3.1%) were RNA positive. In the last group, none of the 
HCV antibody very-low-positive specimens tested positive for HCV anti-
gen. Both inter- and intra-run reproducibility of 100% were noted. Our 
cost analysis showed a minimum of 52.13% reduction in costs associated 
with qualitative RNA testing.
cOnclusiOn: Considering the complexity of HCV infection diagnosis 
and a significant cost and turn-around time burden it imposes on clinical 
labs, HCV antigen testing seems an attractive adjunct to the current bat-
tery of laboratory diagnostics that demands more attention.
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fP53
VALIDATION Of POOLED HIV POSITIVE SERA AS AN 
ANALYTE fOR HIV POINT-Of-cARE QUALITY ASSURANcE
K cHU1, A MAK1, A TRINIDAD1, K cHAMBERS3, M KRAJDEN1,2

1Bc Public Health Microbiology and Reference Laboratory; 
2University of British columbia; 3Provincial Health Services 
Authority, Vancouver, Bc
Objective: To assess the suitability of pooled HIV positive sera for 
proficiency, quality control, training and competency assessment 
purposes.
MethOds: A pool of 42 de-identified sera that tested reactive for anti-
HIV and non-reactive for HBsAg and anti-HCV on the Siemens ADVIA 
Centaur was prepared and serially diluted in NAT dilution matrix to 10-1, 
10-2 and 10-3. The initial pool and dilutions were maintained at room temp 
and assessed for stability and reproducibility of test results on the Siemens 
Centaur and the INSTI rapid anti-HIV point-of-care test over a two week 
period (tested 5x/wk). Two dilutions were selected, 10-1 for use as a strong 
positive INSTI control and 10-2 for a weak positive control.

Results:
homogeneity  

and Clarity Centaur (Index) INSTI hIV Test
HIV pool Clots, turbid >50.0 Reactive
10-1 dilution Clear >50.0 Reactive
10-2 dilution Clear >50.0 Weak reactive
10-3 dilution Clear >50.0 Non-reactive

The initial pool and the dilutions demonstrated stable sample integrity and 
reproducible analyser and point-of-care signals over the two week assess-
ment period.
cOnclusiOns: Pooled and serially diluted HIV positive sera stored at 
room temp for two weeks displayed stable analyser and point-of-care signals 
over time. Pooled sera even if diluted in NAT dilution matrix could pro-
vide a suitable challenge analyte for point-of-care quality assurance.

fP54
ROcHE cOBAS® 4800 VS QIAgEN Hc2® fOR HIgH-RISK 
HPV DNA DETEcTION
W MEI1, D cOOK1,2, K cEBALLOS2,3, D VAN NIEKERK2,3, L SMITH2, 
R cHOW1, g OgILVIE1,3, A cOLDMAN2,3, A YU1, E fRANcO4,  
M KRAJDEN1,3

1Bc centre for Disease control; 2Bc cancer Agency; 3University of 
British columbia, Vancouver Bc, 4Mcgill University, Montréal Qc
Objective: To compare the performance of the Roche cobas® 
4800 HPV Test (COBAS) and Qiagen hc2® High Risk HPV DNA Test 
(HC2) for detection of high-risk (hr) HPV DNA among women enrolled 
in the HPV FOCAL Trial (ISRCTN79347302).
MethOds: ThinPrep® cervical specimens collected at study enrollment 
were tested by HC2, COBAS, and the Roche Linear Array HPV 
Genotyping Test (LA).
Results: For 6,170 specimens, agreement between HC2 and COBAS 
was 96.1% (κ=0.75; 95% CI 0.72-0.79). Test signals for most HC2/
COBAS discordant specimens were close to the respective assay detection 
thresholds.

N

Linear Array

hPV– 
(%)

lrhPV 
only (%)

hrhPV* 
(%)

hrhPV Distribution
hPV 
16

hPV 
18

hrhPV  
non 16, 18

HC2+/
COBAS+ 411 14 (3.4) 1 (0.2) 396 (96.4) 97 39 318

HC2–/
COBAS– 5521 4900 (88.8) 529 (9.6) 92 (1.7) 20 7 67

HC2+/
COBAS– 107 37 (34.6) 56 (52.3) 14 (13.1) 1 1 12

HC2–/
COBAS+ 131 25 (19.1) 16 (12.2) 90 (68.7) 17 4 72

*hrHPV includes specimens with multiple hrHPV types

cOnclusiOns: Agreement between HC2 and COBAS for the detec-
tion of hrHPV was high. However, based on LA as a genotyping reference, 
HC2 had more false positive hrHPV detections than COBAS, and 
COBAS detected more hrHPV, including HPV 16 and 18, than HC2. 
Fifteen per cent of HPV 16 and 14% of HPV 18 infections identified by LA 
were not detected by either HC2 or COBAS.

fP55
INcREASED REcOVERY Of HIgH RISK HPV MRNA fROM 
SUREPATH LIQUID-BASED PAP SAMPLES TREATED WITH 
PROTEINASE K
M cHERNESKY, J gILcHRIST, D JANg, R TOOR
McMaster University/St Joseph’s Healthcare, Hamilton, ON
Objectives: SurePathTM (SP) liquid based (L-Pap) is a collection 
medium for cervical cytology. Storage of SP L-Pap may have a negative 
effect on the recovery and detection of high risk human papillomavirus 
(HR HPV) due to formalin-induced nucleic acid cross-linking. We sought 
to determine retrospectively, the effects of ProK digestion on HR HPV E6/
E7 mRNA detection from SP specimens following storage at varying times 
and temperatures. A second prospective study group was also analyzed in 
two temperatures and timed scenarios.
MethOds: L-Pap samples were collected from 428 women attending a 
colposcopy clinic. Within 48 hours, 1mL was tested for the presence of HR 
HPV mRNA in an APTIMA® HPV assay (Gen-Probe). Residual samples 
were held at 4°C for varying time intervals (1-7 months) before being ali-
quoted for use in one of three ProK treatment strategies: (A) 426 samples 
following storage at 4°C; (B) 234 samples (132 positives and 102 nega-
tives) 4°C storage and 10 days at RT; (C) 220 samples (126 positives and 
94 negatives) 4°C storage and three days at 30°C. In the prospective study, 
of 170 patients, 49 positives were aliquoted in two scenarios (D) Samples 
held for two and five days at 30°C and (E) seven and 14 days at RT. 1 mL 
of sample was treated with 100 uL of ProK and a second 1 mL as an undi-
gested control, heated for two hours at 65°C, then tested.
Results: Testing of the initial SP aliquots from the 428 samples found 
136 (31.8%) to be HPV positive. Following storage at 4°C (retrospective 
strategy A) for one to seven months, only 90 were positive. ProK increased 
the positives from 90 to 129 (43.3%). For strategy B, 73 to 113 (54.8%). 
For strategy C, 66 to 111 (68.2%). In the prospective scenarios, ProK 
increased the positives by 23% in (D) and 30.8% in (E).
cOnclusiOns: The number of SP samples positive for HPV mRNA 
decreased during storage. Due to a substantial increase in positive samples, 
ProK treatment would be a useful strategy to enhance HPV results.

fP56
THE EVALUATION Of A REAL TIME RT-PcR ASSAY fOR 
DIAgNOSINg ORTHOBUNYAVIRUS INfEcTIONS IN 
cANADIAN PATIENTS
M DREBOT, K HOLLOWAY, K MAKOWSKI, K DIMITROVA,  
M ANDONOVA
National Microbiology Laboratory, Public Health Agency of canada, 
Winnipeg, MB
Objectives: Orthobunyaviruses such as the California serogroup (CSG) 
viruses Jamestown Canyon virus (JCV) and snowshoe hare virus (SSHV) 
have been previously documented by serological procedures to cause cases of 
febrile and neuroinvasive disease across Canada. The objective of this study 
was to evaluate a real time reverse transcription (RT) – polymerase chain 
reaction (PCR) assay for detecting CSG virus RNA in both spiked and prob-
able case serum and cerebrospinal fluid (CSF) specimens.
MethOds: Preparations of cultured SSHV and JCV were assessed for 
viable virus concentration by plaque assays to determine plaque forming 
units (PFU) per ml. A dilution series of viral RNA was then added to virus 
free plasma and CSF and a sensitivity curve generated to calculate the 
number of PFU detected by the RT-PCR assay being applied. Primers and 
probes targeting conserved regions of the S segment of SSHV and JCV 
viruses were utilized in a Taqman based RT-PCR run in an ABI 
7900 sequence detector. Serum and CSF from 200 probable cases of SSHV 
and JCV infection were screened by the RT-PCR assay for viral RNA.
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Results: The real time Taqman assay was able to detect 0.1 PFUs in 
spiked samples containing SSHV and JCV RNA. The two sets of primers 
and probes specific for different portions of the S segment showed similar 
sensitivities. Screening of 200 sera and CSFs resulted in nine RT-PCR posi-
tive specimens.
cOnclusiOns: Our results indicate that a real time RT-PCR assay has 
the potential to detect CSG viruses present in low concentrations in both 
sera and CSF. A preliminary screen of clinical samples resulted in a number 
of RT-PCR positives. Additional characterization of RT-PCR positives will 
be presented.

fP57
fLOcKED NASOPHARYNgEAL SWABS VS 
NASOPHARYNgEAL WASH fOR THE DIAgNOSIS Of 
RESPIRATORY VIRUSES IN cHILDREN
L SAUVE1,2, Q DOAN1,2, A STEER3, L BOOK2, P TILLEY1,2

1University of British columbia; 2children’s & Women’s Health 
centre of Bc, Vancouver, Bc; 3 University of Melbourne, 
Melbourne, Australia 
Objective: This study aimed to directly compare the sensitivity and 
tolerability of nasopharyngeal wash (NPW) and flocked nasopharyngeal 
swabs (FS) for respiratory virus specimen collection, in a direct prospec-
tive, cross sectional study. The ideal method of specimen collection and 
testing is a combination that is rapid, easy, non-distressing to the patient, 
inexpensive and leads to the most sensitive and specific results.
MethOds: Children, three months to16 years of age, seen in the emer-
gency department with acute febrile respiratory symptoms were enrolled, 
and randomized to have either NPW or FS done first. Both tests were 
administered. After mucolysis, respiratory cells were washed and fixed to 
slides for direct immunofluorescence (DFA) for common viruses (respira-
tory syncytial virus (RSV), influenza A and B, parainfluenza, adenovirus 
and human metapneumovirus (hMPV), using commercial reagents 
(Chemicon and Diagnostic Hybrids).
Results: Eight-nine children had both samples collected; 55 (62%) 
were boys. The median age was 31 months (4 months to 12 years). NPW 
was done first in 44 children. Viruses were detected by DFA in 68/89 (76%) 
of samples; 66 of the NPW samples (74%) and 68 of the FS samples (76%). 
RSV was detected in 35 (38%) of the samples; 34/35 were detected in both 
specimen types while 1 was only detected in FS. Influenza was detected in 
16 specimens and parainfluenza was detected in six specimens; there was 
100% concordance.
cOnclusiOns: In these preliminary data, flocked swab performed as 
well as NPW; viruses were detected by immunofluorescence in 74% of 
NPW samples and 76% of FS samples.

fP58
EVALUATION Of RT-PcR/ESI-MS fOR THE DETEcTION 
AND cHARAcTERIzATION Of INfLUENzA VIRUSES
N ANTONISHYN1, N BASTIEN2, D gODSON3, Y LI2, K BRANDT1, 
PN LEVETT1, gB HORSMAN1

1Saskatchewan Disease control Lab, Regina, SK; 2National 
Microbiology Lab, Winnipeg, MB; 3Prairie Diagnostic Services, 
Saskatoon, SK
 Objective: Antigenic shift among influenza dictates that surveillance 
is based on more than hemagglutinin typing. We evaluated base composi-
tion analyses of six influenza gene segments (PB1, PB2, PA, M, NS, NP) 
using multi-locus RT-PCR followed by electrospray ionization/mass spec-
trometry (ESI-MS).
MethOds: The Abbott PLEX-ID Flu Detection Assay uses RT-PCR/
ESI-MS and a database of base compositions for the inference of influenza 
virus H and N subtypes. We challenged the assay with 27 isolates repre-
senting different human, mammalian and avian influenza strains consisting 
of seven different H and N types. Analytical sensitivity was compared to 
the limit of detection (LOD) of real-time RT-PCR. ‘Sample’ reports and 
‘detailed’ reports were used for analyses.
Results: RT-PCR/ESI-MS matched the LOD of real-time PCR but 
failed to detect one of the highest dilutions within a proficiency panel. 

Unique strains were correctly identified in 25/26 of the detected samples 
using the detailed report analyses. The missed identification was correctly 
categorized as ‘other’ influenza A in the sample report. However, the sam-
ple report was not helpful with 4/26 isolates indicating ‘seasonal’ or ‘mul-
tiple matches’ on swine-origin strains.
cOnclusiOn: RT-PCR/ESI-MS analysis detects and characterizes 
most unique strains of influenza virus. The assay appears to have compa-
rable analytical sensitivity to real-time RT-PCR. Its same-day automated 
approach can make novel influenza strain detection possible when DNA 
sequencing is otherwise impractical. RT-PCR/ESI-MS technology is suit-
able for influenza virus surveillance but complete analysis using the 
optional workstation with ‘detailed’ reports is required.

fP59
gENETIc ANALYSIS Of INfLUENzA A AND B VIRUSES 
cIRcULATINg IN ALBERTA, cANADA POST 2009 
PANDEMIc
S WONg1, K PABBARAJU1, A WONg1, D zARRA1, S DREWS1,2,  
K fONSEcA1,2, g zAHARIADIS3,4

1Provincial Laboratory for Public Health (Microbiology); 
2Department of Microbiology, Immunology and Infectious 
Diseases, University of calgary, calgary, AB, 3Provincial Laboratory 
for Public Health (Microbiology); 4faculty of Medicine and 
Dentistry, Department of Laboratory Medicine and Pathology, 
University of Alberta, Edmonton, AB
Objective: Molecular methodologies can be used for detection, sub-
typing, determination of antiviral resistance and antigenic genetic drift, 
providing a comprehensive analysis of circulating influenza viruses (IFVA 
and B).
MethOds: Respiratory specimens submitted from hospitalized, commu-
nity and outbreak settings between July1, 2010 and Dec 31, 2011 were 
included in this analysis. Detection and subtyping was performed using 
real-time assays. The detection of oseltamivir resistance resulting from the 
H275� mutation in (H1N1) pdm09 virus was performed with a SNP 
RT-PCR assay. Select positive samples were sequenced for antiviral resis-
tance in the M2 and NA gene, and antigenic drift in the HA gene. The 
lineage of IFVB was determined by sequencing of the HA gene.
Results: A total of 28,815 samples were tested and 1,181 (4.1%) sam-
ples tested positive for IFVA including 855 (72.4%) of subtype H3, 
286 (24.2%) of subtype (H1N1) pdm09 and 37 (3.1%) that could not be 
typed because of low viral load. A total of 768 (2.7%) samples tested posi-
tive for IFVB. Positive samples representing different categories such as age 
groups, immune status, hospitalized or community patients, and severity of 
infection were characterized further. All of the (H1N1) pdm09 and H3 
viruses showed the S31N amino acid change, one of the (H1N1) pdm09 
sample also showed the presence of V27A; other nucleotide changes lead-
ing to oseltamivir resistance were not detected. The H3N2 viruses clus-
tered into two distinct clades, both showed sequence drift from A/
Perth/16/2009. The D222G/N polymorphisms in the HA gene of (H1N1) 
pdm09 was found in four samples.
cOnclusiOn: Characterization of influenza viruses is important for 
effective treatment, infection control, and epidemiological surveillance.

fP60
cMV PcR ON THE ROcHE MAgNA PURE 96 AND 
LIgHTcYcLER 480
g RITcHIE, L MERRIcK, c SHERLOcK
Providence Health care, Vancouver, Bc
Objective: An internally controlled, quantitative CMV PCR was 
designed on the Roche Magna Pure 96 (MP96) and lightcycler 480 (LC480) 
instruments and compared with a previously established MPLC/lightcycler 
1.5 assay for detection of CMV reactivation in transplant patients.
MethOds: Plasma samples were extracted with the MP96 Universal 
virus protocol with an internal control plasmid, IAC. Extracts and PCR 
master mix were transferred to the PCR plate by robotic liquid handling.
Results: The assay was linear for viral loads above 700 copies/ml. The 
95% confidence LOD was 200 cp/ml. Three hundred eighty plasma samples 
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previously tested on the MP-LC/LC1.5 were tested on the new system. All 
samples with viral loads over 100 cp/ml were positive by the new assay. 
Below 100 cp/ml, 18 samples were discrepant; however, these samples were 
below the LOD and below the threshold for clinical decision making 
(1000 cp/ml). All samples only positive by the new method had previously 
positive results within three months by the established method. A Bland 
Altman analysis gave a mean bias of −0.001, the XY scatter plot of the log 
values gave a slope of 0.9964, with a correlation coefficient of 0.963. 
Accordingly, the two assays gave equivalent results. No sample cross-con-
tamination was seen when using samples with high viral loads. Reproducibility 
was assessed at viral loads of approximately 250 cp/ml, (CV=49%, n=25), 
5000 cp/ml (CV=12.1%, n=30), and 25000 cp/ml (CV=7.8%, n=16).
cOnclusiOn: The new PCR protocol using the MP96 and the light-
cycler480 gave equivalent results to the established assay on the MP-LC/ 
LC1.5.

fP61
MOLEcULAR DETEcTION fOR VIRUSES IMPLIcATED IN 
BONEMARROW TRANSPLANT fAILURES
K PABBARAJU1, S WONg1, K gILL1, A WONg1, R TELLIER1,2

1Provincial Laboratory for Public Health (Microbiology); 
2Department of Microbiology, Immunology and Infectious 
Diseases, University of calgary, calgary, AB
Objective: Human parvovirus B19 (PV-B19) has been associated with 
severe diseases such as hydrops fetalis in pregnant women, aplastic crisis in 
patients with hemoglobinopathies, and pancytopenia in immuno-deficient 
patients. Human herpes virus 6 (HHV6) variants A and B can cause hepa-
titis, pneumonitis, encephalitis in immunodeficient patients and a failure 
to engraft in recipients of bone marrow transplants.
MethOds: Two real-time PCR assays were designed for the detection of 
PV-B19, HHV6 (A and B) targeting the VP1 gene and DNA polymerase, 
respectively. Detection for PV was performed on the Lightcycler platform 
using a Taqman probe. Detection and differentiation for HHV 6A and 6B 
was performed on the Taqman platform using two single nucleotide poly-
morphism (SNP) MGB probes. These assays were validated for sensitivity, 
dynamic range, efficiency, specificity and reproducibility. Accuracy was 
determined using positive samples provided by NML.
Results: Sensitivity for the detection of PV, HHV6A and 6B was five, 
10 and nine copies, respectively. The assays were 100% specific when 
tested with high copy templates of other viruses and bacteria that manifest 
similar symptoms. The inter- and intra-assay variability was low and PCR 
efficiency was close to 100%. A panel of five PV positive samples provided 
by NML resulted in two discordant samples; one negative sample had a Ct 
of 35.83 by the in-house assay suggesting in fact a positive sample with a 
low viral load, and one sample with a weak band was negative by the in-
house assay. Results for the detection of HHV6 were 100% accurate when 
a blind panel provided by NML was tested by the in-house assay.
cOnclusiOns: We have developed and validated assays for PV and 
HHV6 that will be primarily used for immuno-compromised patients.

fP62
STANDARDIzATION Of THE fOLLOW-UP TESTINg Of 
PATIENTS WITH SMEAR-POSITIVE PULMONARY 
TUBERcULOSIS
M ALfA1,2, A RENDINA1, D SWIDINSKY1, K MANIcKAM1,2

1Diagnostic Services of Manitoba; 2University of Manitoba, 
Winnipeg, MB
Objectives: The current guidelines recommend airborne isolation of 
patients with pulmonary TB until they have three consecutive AFB nega-
tive respiratory specimens. This study was undertaken to a) assess the cur-
rent practice followed in Manitoba with respect to submitting follow-up 
samples for microbiological work up and b) develop an algorithm to stan-
dardize the follow-up of AFB smear positive pulmonary TB patients in 
Manitoba.
MethOds: The initial diagnostic and follow-up cultures of all patients 
diagnosed with pulmonary tuberculosis in the year 2010 in the province of 
Manitoba were reviewed. The results were presented to the various stake-

holders and an algorithm for follow-up testing of smear positive pulmonary 
TB patients was approved to be the Provincial guideline
Results: There were 119 patients diagnosed with TB in 2010. Eighty-
three patients had pulmonary TB. Thirty-four of the 83 had at least one 
initial diagnostic sample positive for AFB. Follow-up samples were submit-
ted on 32/34 patients from day 4 to day 67. One to 24 follow up samples 
were submitted from these patients. Days to conversion of smear positive to 
negative were in the range of four to 67 days. Culture conversion to nega-
tive happened only in six (18.7%) patients and the longest time taken for 
the conversion was 127 days.
cOnclusiOns: The time to conversion to smear negative depended 
upon the degree of positivity of the initial diagnostic sample. Culture con-
version to negative was documented only in six patients. An algorithm to 
standardize the follow-up testing has been drawn and approved to be the 
Provincial guideline.

fP63
EVALUATION Of BD MgIT™ TBc IDENTIfIcATION TEST 
fOR RAPID IDENTIfIcATION Of myCobaCterium 
tuberCulosis cOMPLEx fROM BD MYcOBAcTERIA 
gROWTH INDIcATOR TUBE MgIT™
A WONg1, J BILAWKA1, W JANg1, M ROMNEY1,2,  
S cHAMPAgNE1,2

1Providence Health care; 2University of British columbia, 
Vancouver, Bc
Objective: Rapid identification of M. tuberculosis is critical for patient 
care and infection prevention and control. We compared the sensitivity, 
specificity and ease of use of the BD MGIT™ TBc Identification Test 
(chromatographic immunoassay test) with Accuprobe® (GENPROBE®) 
Mycobacterium tuberculosis Complex Culture Identification Test (DNA 
probe test).
MethOd: Respiratory, fluid and tissue specimens were processed by 
NaOH-NALC decontamination and digestion, then inoculated to liquid 
and solid media. When the liquid medium MGIT™ was detected as posi-
tive by the BD BACTEC™ 960 Mycobacterial Detection System, the tube 
was removed from the instrument and an aliquot was smeared to determine 
growth of acid fast bacilli (AFB). AFB positive growth was then tested by 
TBc and Accuprobe®.
Results: From September to December 2011, seven isolates tested posi-
tive with both TBc and Accuprobe® (identified by reference methods as 
M. tuberculosis). TBc was determined to be a simple procedure consisting of 
pipetting positive MGIT broth into a test well. Fourteen samples were 
negative for M. tuberculosis complex by both methods. These isolates 
(identified by reference methods) included M. avium complex, M. xenopi, 
M. fortuitum and Tsukamurella species. To date, all positive and negative 
TBc results correlated with current testing and reference methods.
cOnclusiOn: Despite the small sample size of this study, our testing 
was 100% sensitive and specific. The BD MGIT™ TBc Identification Test 
can prove to be an easy, rapid method (total assay time 15 minutes) for the 
identification of M. tuberculosis complex.

fP64
SIMULTANEOUS INfEcTION WITH A MULTI-DRUg 
RESISTANT AND PAN-SUScEPTIBLE STRAIN Of 
myCobaCterium tuberCulosis IN A MANITOBA 
PATIENT
M SHARMA1,2, M AINSLIE2, S cHRISTIANSON1, J KARLOWSKY2,  
D KEIN1, J WOLfE1

1Public Health Agency of canada; 2University of Manitoba, 
Winnipeg, MB
backgROund: A 34-year-old HIV-positive immigrant from Africa 
presented with weight loss and cough. Based on CT scan findings, patient 
history and a 4+ AFB smear, M. tuberculosis (MTB) infection was 
suspected.
MethOds: Due to the strong suspicion of antibiotic resistant MTB 
infection, a sputum sample was submitted for real-time PCR detection of 
MTB. The DNA was also subjected to gene sequencing to detect antibiotic 
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resistance to isoniazid (INH) and rifampin (RIF). Upon the availability of 
positive culture, phenotypic antibiotic sensitivity testing was completed 
using the BACTEC MGIT 960 along with sequencing of the genes associ-
ated with antimicrobial resistance and MTB genotyping.
Results: Real-time PCR of the sputum sample indicated the presence 
of MTB. PCR from the sputum sample showed no antibiotic resistance 
mutations. Phenotypic testing of the subsequent culture showed resistance 
to both INH and RIF (ie, MDR-TB strain). Gene sequencing from this 
culture showed a mixed result. MIRU-VNTR genotyping showed multiple 
alleles indicating the presence of two MTB strains in this patient. The RIF 
resistant strain was isolated and determined to be an MDR-TB strain. 
MIRU-VNTR genotyping confirmed the presence of a single strain. These 
laboratory results indicated that this patient was infected with both antibi-
otic sensitive TB and an MDR-TB. The lack of antibiotic-resistance muta-
tions in the sputum sample likely indicates an over-representation of the 
sensitive strain in that sample.
cOnclusiOn: This case demonstrates that the rapid identification of 
antibiotic resistant TB using molecular methods may be particularly chal-
lenging if the patient has simultaneous infections with drug sensitive and 
drug resistant strains.

fP65
MOLEcULAR DETEcTION Of cLARITHROMYcIN 
RESISTANcE IN myCobaCterium avium
S cHRISTIANSON1, M SHARMA1,2, W gRIERSON1, J WOLfE1

1Public Health Agency of canada; 2University of Manitoba, 
Winnipeg, MB
Objective: Clarithromycin is the first line of defence in the treatment 
of Mycobacterium avium infections. Many recent studies have suggested 
that point mutations at positions 2058 and 2059 of the 23rRNA gene in 
M. avium are highly predictive of clarithromycin resistance. These studies 
have a limited number of resistant isolates from highly clonal populations. 
We have evaluated sequence analysis of the V domain of the 23srRNA 
gene to determine whether or not it accurately identifies clarithromycin 
resistance in our study population.
MethOds: A blinded panel of 312 M. avium strains was tested for 
clarithromycin resistance using broth microdilution. The V region of the 
23srRNA gene was amplified using PCR and the sequence analyzed to 
determine if mutations were present at positions 2058 and 2059.
Results: Of the 312 strains tested, 51 had MIC values ≥32. All strains 
with MIC <32 had wild-type sequences at positions 2058 and 2059 of the 
23srRNA gene. Of the 51 resistant strains tested, 12 contained mutations 
at position 2058, eight had mutations at position 2059. Thirty-one did not 
contain mutations. While the test did not identify any false positives, the 
sensitivity was only 39.2%.
cOnclusiOns: For the M. avium isolates investigated, sequencing of 
the 23S rRNA gene provides poor sensitivity for identifying resistance. 
Further investigation is needed to determine weather or not these isolates 
represent mixed populations. At present phenotypic testing is still required 
to accurately identify clarithromycin resistance in M. avium.

fP66
gENOTYPINg REVEALS TWO MAJOR SUBgROUPS Of 
myCobaCterium xenopi
D LIU2, JL gUTHRIE1, J MA1, K MAY1, K WARREN1, P cHEDORE1,  
J BLAIR1, T MARRAS3, f JAMIESON1,2,3, D ALExANDER1,2

1Public Health Ontario Laboratories; 2University of Toronto, 
Department of Laboratory Medicine and Pathobiology; 3Mount 
Sinai Hospital, University Health Network, Toronto, ON
Objectives: Mycobacterium xenopi is an opportunistic pathogen 
responsible for tuberculosis-like disease, and is the third most common 
mycobacterium isolated at the Public Health Ontario Laboratories 
(PHOL). Here, we describe the development of PCR- and sequencing-
based methods for molecular epidemiology of M. xenopi.
MethOds: Identity of clinical M. xenopi isolates (n=55) was confirmed 
by rRNA sequencing. Genome sequences of one PHOL clinical isolate and 
the ATCC 19250T M. xenopi reference strain were generated via Roche 

GS-FLX/454 pyrosequencing. Draft genome comparison uncovered 
Regions of Difference (RDs) representing sequences exclusive to individual 
genomes. PCR assays were developed for six RDs, including three chromo-
somal targets and three plasmid targets.
Results: The M. xenopi genome contains two copies of the rRNA 
operon, which can be hetereogenous. Sequencing identified three ITS 
alleles and, in the 16S rRNA gene, two sites were polymorphic. PCR-based 
assays targeting the chromosomal RDs revealed two major genotypes of M. 
xenopi, with only two outlier isolates. Plasmid targets were more variable, 
such that 37 (66%) strains were positive for all targets, eight (14%) were 
negative for all targets, and the remaining 11 (20%) exhibited a mosaic 
distribution.
cOnclusiOns: The presence of multiple and heterogenous copies of 
the rRNA operon made ITS and16S rRNA gene sequencing technically 
demanding and sequencing results did not correspond with RD analysis. 
Chromosomal RD targets divided M. xenopi strains into two major clusters. 
Distribution of plasmid RDs was more variable, but 47 (86%) isolates were 
positive for at least one target. The development of rapid methods for M. 
xenopi genotyping will enhance surveillance and molecular epidemiology 
of this emerging pathogen.
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