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Background.  Transmission of Burkholderia cenocepacia ET-12 strain (ET-12Bc) 
can cause epidemics in the cystic fibrosis (CF) population. The Toronto Adult CF cen-
ter currently follows 500 patients; 20% have infection with B. cepacia complex (BCC), 
including 48 patients infected with ET-12Bc. The center adheres to the 2013 infection 
prevention and control guidelines and patients are also segregated by clinics. Despite 
this, there have been 11 new acquisitions of ET-12Bc since 2008. The objective of this 
study was to describe the investigation of an ET-12Bc outbreak in CF patients, using 
whole-genome sequencing (WGS).

Methods.  Investigations included multilocus sequence typing (MLST) and WGS 
of 34 isolates (11 new ET-12Bc acquisitions, 18 isolates of known ET-12Bc patients 
(including all patients with hospital admissions that overlapped with new acquisi-
tions), four isolates from CF patients in the USA and the J2315 reference strain). Each 
of the seven MLST alleles from ET12Bc strain J2315 was downloaded from PubMLST 
and used to “Blast” each of the 16 WGS databases. WGS was done using 150 bp paired-
end runs on an Illumina HiSeq4000. Single nucleotide polymorphisms (SNPs) be-
tween the newly sequenced strains and J2315 were profiled.

Results.  Ten patients had a hospital admission within the 2  months preceding 
their first ET-12Bc positive sputum culture, except for one in whom ET-12Bc was 
detected 12 months following hospital admission. In all isolates, the seven alleles (atpD, 
gltB, gyrB, recA, lepA, phaC and trpB) matched 100% to sequence type 28 and clonal 
complex 31, and were identical to J2315. WGS SNP analysis confirmed that transmis-
sion occurred from known cases on the unit in 10/11 (90.9%) patients. To date, 8/11 
patients with new acquisitions have died (median survival of 95 days).

Conclusion.  Our investigations found epidemiological evidence suggestive of 
ET-12Bc transmission on the CF unit, which was confirmed by MLST and WGS SNP 
analysis. Compared with MLST, WGS SNP analysis had better discriminatory power 
and was well correlated with the identified epidemiological links between patients. 
Recognition of ET-12Bc transmission with associated high mortality rates has led to a 
change in our hospital policy. ET-12Bc positive patients will no longer be cared for on 
the same unit as ET-12Bc negative patients with CF.
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Background.  Burkholderia spp. have been associated with outbreaks of health-
care-associated infections in non-CF patients, mostly attributable to point sources of 
contaminated solutions or medications. Fewer non-point source outbreaks have been 
described.

Methods.  We conducted a matched case:control (1:3) study to assess risk factors 
for B. cenocepacia during an outbreak that occurred in 2017 in a 738-bed university-af-
filiated hospital involving patients hospitalized on several ICUs and non-ICUs. Clinical 
isolates identified as B. cepacia complex were speciated using sequencing of the recA 
allele and genotyped by pulsed field gel electrophoresis (PFGE). Case subjects were 
patients with a positive culture for the B. cenocepacia outbreak strain (PFGE pattern 
17-A, recA 365) from June 1–December 31, 2017. Control subjects had negative res-
piratory cultures for Burkholderia spp. within 10 days of respective cases’ culture dates 
and were hospitalized on the same unit at the same time as respective cases. Potential 
risk factors including procedures, devices, and medications (previously linked to point 

source outbreaks) were examined. A 5-day exposure window was studied for proce-
dures and devices as this was the shortest interval noted between a case subject’s nega-
tive and first positive culture. Exact conditional logistic regression was used to analyze 
risk factors; Mann–Whitney U and Fisher’s exact tests were used to compare demo-
graphic and clinic characteristics of case and control subjects.

Results.  Seventeen cases (all with positive respiratory tract cultures) and 41 unit-
matched controls were studied. Case and control subjects had similar demographic 
characteristics, illness severity, and comorbidities. No point source was identified. 
Only exposure to invasive mechanical ventilation was associated with case status (OR: 
10.5, [CI95 1.9, ∞), P = 0.0083). Cases had longer hospital lengths of stay (52 vs. 33 days, 
P = 0.02) than controls, but similar in-hospital mortality (24% vs.12%, P = 0.43).

Conclusion.  These findings suggest that suboptimal infection prevention and 
control practices related to respiratory interventions, including cleaning and disin-
fection of ventilators, may have contributed to the outbreak. Reinforcement of best 
practices helped reduce transmission of the outbreak clone.
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Background.  Following corneal transplant, donor corneal rim tissue are some-
times cultured to help predict the risk of post-keratoplasty endophthalmitis. In July 
2016, the Infection Control (IC) team was notified by the microbiology laboratory 
of three donor corneal rim cultures growing non-lactose fermenting (NLF) Gram-
negative bacilli, which was unusual for this type of specimen. The IC team initiated 
an epidemiological outbreak investigation to determine the source of the NLF Gram-
negative bacilli.

Methods.  A  12-month retrospective review of donor corneal rim cultures was 
performed from July 2015 to July 2016, with continual prospective monitoring of 
donor corneal rim cultures. The protocols used to prepare corneal donor tissues were 
reviewed. The standard protocol included flooding the tissue with povidone iodine 
followed by rinsing with a sterile saline solution and then placement in a sterile con-
tainer with Opitsol GS (a preservative solution with gentamycin and streptomycin). 
The sterile saline rinse that was normally used for processing had been on back order 
and had been replaced with an alternative brand from March 2016 to July 2016. 
Unopened bottles of the alternative brand of sterile saline fluid and Optisol GS were 
sent to an outside laboratory for bacterial culture and remaining product was tempor-
arily quarantined.

Results.  Microbiology review revealed seven donor corneal rim cultures posi-
tive for NLF Gram-negative bacilli from May to July 2016. Organisms isolated from 
the donor corneal rim tissue included Achromobacter xylosoxidans (4), Burkholderia 
cepacia (3), Stenotrophomonas maltophilia (2), and Elizabethkingia meningoseptica 
(1). Sterility cultures of Opitsol GS demonstrated no growth. Sterility cultures of the 
sterile saline rinse grew Gram-positive and -negative bacteria from all samples. A FDA 
MedWatch was submitted in July 2016, and on September 6, 2016 an FDA recall notice 
was published. The quarantined saline was permanently removed. No clinical infec-
tions associated with the positive donor corneal rim cultures were identified.

Conclusion.  Microbiologists are the front line for IC surveillance. Close partner-
ship between the IC team and the microbiology laboratory can help identify potential 
outbreaks by alerting them of the growth of atypical organisms or clusters.
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Background.  The relationship between the local hospital environment and VRE 
acquisition is not fully understood. The objective of this study was to identify risk fac-
tors for healthcare-associated VRE acquisition related to the local hospital milieu.

Methods.  This retrospective cohort study included patients admitted to six ICUs at 
an academic medical center from January 1, 2012 to December 31, 2016 with negative 
rectal VRE cultures on admission. VRE acquisition was defined as a positive subsequent 
surveillance swab performed at any time after the initial negative surveillance swab 
during the index hospitalization. VRE colonization pressure was defined to encapsu-
late the circulating VRE burden during the at-risk patient’s ICU stay (patient-days of 
VRE exposure based on concurrently colonized patients on the unit, divided by time 
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at risk). VRE importation pressure was defined to encapsulate the VRE burden at the 
time of ICU admission (patient-days of VRE exposure on the unit during the preceding 
30 days, divided by total patient-days). Multivariable Cox proportional hazards mode-
ling was used, with patients followed until VRE acquisition, death, or for up to 30 days.

Results.  There were 161 patients who acquired VRE among 8,485 patients with 
negative VRE cultures upon admission, including 1,131 patients who had repeat VRE 
cultures during the index hospitalization. On univariate analysis, patients with VRE acqui-
sition were more likely to have received vancomycin, have had a neighboring patient who 
received vancomycin, have high VRE importation pressure, or have high VRE coloniza-
tion pressure. On multivariable analysis, among these factors only high VRE colonization 
pressure was an independent predictor of VRE acquisition (aHR 1.79, 95% CI 1.19–2.70).

Conclusion.  VRE colonization pressure was the most important risk factor for 
healthcare-associated VRE acquisition in this ICU population, regardless of VRE 
importation pressure or local use of vancomycin. Interventions seeking to reduce 
healthcare-associated VRE acquisition may wish to focus on ways to minimize trans-
mission of VRE between patients with known VRE and the local hospital environment.
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Background.  Data on the incidence of hospital-wide acquired bloodstream infec-
tion (BSI) and the best ways to reduce it are lacking. Our aim was to increase hos-
pital-wide awareness and decrease incidence of hospital-acquired (HA)-BSI through 
self-investigation.

Methods.  Meir Medical Center is a 740-bed hospital. Beginning in January 2016, 
reports of HA-BSI events were sent daily to the wards with requests to investigate the 
source of infection, and preventability using a structured questionnaire. The infec-
tion control staff gave immediate feedback to the wards regarding their investigation. 
A summary of the results was sent to all wards and to hospital management quarterly. 
Interrupted time series analysis was used to compare the monthly rate of HA-BSI before 
and after the intervention. We estimated the number of cases prevented by the interven-
tion by applying the HA-BSI rate in 2015 to the number of admissions in 2016–2017 and 
comparing the observed number of cases to the expected if the rate had not changed.

Results.  In 2016, 64% of HA-BSI underwent investigation by the wards; this 
increased to 78% in 2017. As illustrated in the figure, before the intervention, the HA-BSI 
rate per 1,000 admissions increased by 0.11 per month (not significant P = 0.15). In 
the first month of the intervention, the HA-BSI rate decreased significantly by 0.43 
(P = 0.04, 95% CI: −0.84 to −0.02). The HA-BSI rate continued to decrease (relative 
to the pre-intervention period) by 0.045 per month (P = 0.05, 95% CI: −0.09 to 0.00). 
During these 3 years, there was no significant change in the rate of community-acquired 
BSI (8.46, 8,88, 8,58, P for trend = 0.83) or in the rate of blood cultures drawn. During 
the intervention, the rate of HA-BSI decreased in both ICU units and in non-ICU wards. 
The number of HA-BSI caused by Enterobacteriaceae decreased from 170 in 2015 to 116 
in 2017. S. aureus decreased from 51 to 30 and Candida from 11 to 0. The most com-
mon sources of BSI were urinary tract infection (31.4%) and central line associated BSI 
(16.4%). All-cause 30-day mortality for patients with HA-BSI was 30%. We estimated 
that in 2016–2017, 200 cases of HA-BSI and 60 deaths were prevented.

Conclusion.  Increase awareness to HA BSI through self-investigation by the 
wards led to hospital-wide significant reduction in HA-BSI.

Figure 1.
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Background.  Norovirus is one of the most common viral pathogens implicated in 
gastroenteritis outbreaks in community and healthcare settings. The virus’ short incu-
bation period and high attack rate allow its rapid spread through inpatient wards to 
patients (Patients), staff and visitors. Early identification and appropriate implementa-
tion of infection prevention and control measures is essential to interrupt transmission.

Methods.  The IWK Health Centre is a 250-bed tertiary care Pediatric and 
Women’s hospital serving the Maritime Provinces, Canada. We describe a norovirus 
outbreak in our Pediatric Medical Unit, a 24-bed, single room ward with individual 
bathrooms for patients and families. Hospital-acquired norovirus definition: Patients 
admitted ≥48 hours with lab-confirmed norovirus AND ≥ 1 of: (1) acute onset diar-
rhea (no noninfectious cause) or (2) ≥2 of: nausea, vomiting, abdominal pain, fever, 
or headache. In 2017 the FilmArray Gastrointestinal (GI) Panel was introduced in the 
Clinical Microbiology Laboratory as part of a prospective post-implementation study. 
Since then, stool samples sent for viral, bacterial, or parasitic testing are evaluated by 
PCR. The panel tests for 22 GI analytes, including five viruses, with a 2-hour turn-
around time. Previously, in-house stool viral testing was limited to adeno- and rota-
virus antigen. Patient characteristics were collected and analyzed for this study.

Results.  Patients 1, 2, and 3 had new onset diarrhea and emesis; Pt 1 on day 0, 
and Patients 2 and 3 on day 1. Patient 3’s parents (likely source) had had diarrhea and 
emesis on days 3 and 2, and used the ward kitchen. Two care-givers of Patient 2, and 
1 medical resident developed diarrhea and emesis over days 0 to 2. The outbreak was 
declared over on day 7. Patients 1, 2, and 3 all tested positive for norovirus in stool 
on day 1. On days 2–3, six other patients with diarrhea tested norovirus negative. All 
symptomatic patients were immediately placed on contact precautions, room/ward 
cleaning frequency increased and proper hand hygiene was reinforced. Common areas 
(playroom/kitchen) were closed until the outbreak was over. All patients with loose 
stool were tested during the outbreak.

Conclusion.  FilmArrayGI panel enabled same-day identification of norovirus in 
this single-ward outbreak and permitted real-time identification of the termination of 
the outbreak.
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Background.  We investigated an increase in hospital-acquired invasive fungal 
infections (HA-IFI) among patients admitted to adjacent hematopoietic stem cell 
transplant (HSCT) and hematologic malignancy (HM) wards in the setting of a large 
construction project adjacent to the hospital.

Methods.  We defined cases of HA-IFI as HSCT or HM patients who met criteria 
for probable or proven IFI with suspected inpatient acquisition. We hypothesized that 
outside construction increased internal particle/spore counts despite preconstruction 
prevention efforts. The environmental investigation included an evaluation of storage/
distribution of supplies, air handler inspections, air particulate counts, and bioaerosol 
sampling of airborne fungal spores.

Results.  From October 2017 to January 2018, 11 cases of probable/proven HA-IFI 
occurred (Figure 1). Infections caused by multiple pathogens (Figure 2) ranged from 
pneumonia and sinusitis to disseminated disease. Bioaerosol sampling and particu-
late counts were taken from unit corridors and rooms on both wards. Fungal species 
identified via bioaerosol sampling were primarily Penicillium and Cladosporium spe-
cies, with rare Aspergillus identified. Geometric mean particulate counts of 1 μm aero-
dynamic size were reduced by 88% and 75% on the HM and HSCT wards, respectively 
(Figure 3). Interventions on these units occurred from January to February 2018 and 
included: limiting the frequency of outdoor air exchanges on air handler units, rein-
forcing seals around entrance doors, adjusting room pressurizations to be positive or 
neutral on HM ward (HSCT ward is already a positive pressure environment), elim-
inating cardboard associated with supplies, and requiring N95 respirators for HSCT 
patients when off unit. After implementing these environmental control measures, we 
have not identified additional cases of HA-IFI on these wards.


