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test (10/36 (28%) were on admission). The median incidence of HA CPE per 100,000 
patient-days at each hospital was 0.44 (IQR 0.15–0.68) (P < 0.0001).

Conclusion.   A quarter of CPE cases in southern Ontario were HA and the in-
cidence of HA cases is increasing. Most cases were admitted to >1 Ontario hospital. 
Strategies to control transmission are critical.
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Background.   Klebsiella pneumoniae carbapenemase-producing organisms (KPCOs) are 
often multidrug-resistant, and the KPC resistance determinant can be transmitted between 
bacteria. KPCOs are associated with healthcare facility exposures; identification in commu-
nity-based, residential care settings is uncommon. In September 2018, the Washoe County 
Health District was notified of a KPC-producing Escherichia coli from a group home (GH) 
resident. We investigated the source of this KPCO and evaluated transmission in the GH.

Methods.   A case was defined as detection of KPCO from a GH resident or staff from 
June 1 to November 30, 2018. Staff included caregivers who provided daily care (including 
toileting, bathing, feeding) and visiting healthcare workers. Residents and staff were offered 
KPCO screening to assess colonization status. Exposures were assessed by medical record 
review and interviews. Genetic relatedness of KPCOs was evaluated by whole-genome 
sequencing (WGS). Infection prevention and control (IPC) practices were reviewed.

Results.   Overall, six cases were identified, including the index, two of seven staff 
screened and three of six residents screened. Three residents with KPCOs had recent 
hospitalizations and shared a bathroom in the GH; one overlapped on the same hos-
pital unit as a patient with KPC-producing Klebsiella oxytoca. Staff with KPCOs were 
caregivers who had extensive contact with residents and their environment and no IPC 
training. Gaps in hand hygiene and environmental cleaning were observed. Organism 
was recovered from 4 positive screening tests as well as from blood cultures from the 
index case; all were KPC-producing E. coli. WGS showed that the five E. coli isolates 
were closely related, consistent with transmission, and harbored the same KPC variant 
as the K. oxytoca. No new cases occurred after IPC was improved.

Conclusion.   A  GH resident likely acquired KPCOs during a recent hospital-
ization, and extensive transmission among GH residents and staff occurred. Factors 
contributing to transmission included resident dependence on caregivers for daily care 
and minimal IPC knowledge among caregivers. Facilities with similar populations 
should increase IPC training to prevent transmission of resistant pathogens.
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Background.   Contaminated environmental surfaces contribute to transmission 
of healthcare-associated pathogens such as multidrug-resistant gram-negative bacilli. 
We hypothesized that medical procedures and patient care activities facilitate envir-
onmental dissemination of multidrug-resistant gram-negative bacilli in hospitalized 
patients.

Methods.   We conducted a cohort study of hospitalized patients in contact pre-
cautions for carriage of extended-spectrum β-lactamase (ESBL)-producing or car-
bapenem-resistant gram-negative bacilli (CR-GNB) to determine the frequency of 
environmental shedding during procedures and care activities. Perirectal, wound, 
and skin were cultured for the gram-negative bacilli of interest. Prior to each pro-
cedure or activity, surfaces in the room and portable equipment used for procedures 
were disinfected. After procedures, high-touch surfaces and portable equipment 
were cultured; negative control cultures were collected after 1 hour in the absence 
of a procedure.

Results.   Of 60 participants, 38 (63%) were in contact precautions for ESBL-
producing gram-negative bacilli and 22 (37%) for CR-GNB. Thirty-four (57%) partici-
pants had positive perirectal, wound, or skin cultures. Contamination of surfaces with 
the colonizing multidrug-resistant gram-negative bacilli occurred frequently during 
procedures and activities such as wound care, assistance with meals, and urinary cath-
eter or colostomy care (11% to 29% of procedures/activities), whereas contamination 
was rare in the absence of a procedure (1%). Contamination was recovered from 6 of 
56 (10%) portable devices used for procedures.

Conclusion.   Environmental shedding of multidrug-resistant gram-negative 
bacilli occurs frequently during medical and non-medical procedures in hospitalized 
patients. Our results suggest that there is a need for effective strategies to disinfect 
surfaces and equipment after procedures.
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Background.   The Benefits of Universal Gloves and Gowns (BUGG) randomized 
trial found a decrease in MRSA acquisition, no effect on VRE acquisition and no in-
crease in adverse events with the intervention of wearing gloves and gowns for all pa-
tient contact in the intensive care unit (ICU). The objective of the study was to assess 
whether wearing gloves and gowns for all patient contact in the ICU decreases the 
acquisition of antibiotic-resistant Gram-negative bacteria.

Methods.   Design: Secondary study of the BUGG cluster-randomized trial.
Participants: 20 medical and surgical ICUs in 20 US hospitals.
Intervention: Healthcare workers were required to wear gloves and gowns when 

entering any patient room compared with standard care. Main outcomes and meas-
ures: The primary composite outcome was acquisition of any antibiotic-resistant 
Gram-negative bacteria based on surveillance cultures collected on admission and dis-
charge. Secondary outcomes were acquisition of carbapenem-resistant Acinetobacter 
baumannii, Pseudomonas aeruginosa, Enterobacteriaceae, or ESBL-producing 
Enterobacteriaceae.

Results.   For the primary outcome, the intervention had a RR of 0.90 (95% CI 
0.71 to 1.12, P = 0.34). Effects on the secondary outcomes were: carbapenem-resist-
ant Enterobacteriaceae [RR 0.86 (95% CI, 0.60 to 1.24), P = 0.43], carbapenem-re-
sistant Acinetobacter [RR 0.81 (95% CI, 0.52 to 1.27) P = 0.36], carbapenem-resistant 
Pseudomonas [RR 0.88 (95% CI, 0.55 to 1.42) P = 0.62], ESBL producing bacteria [RR 
0.94, (95% CI, 0.71 to 1.24) P = 0.67].

Conclusion.   The association of universal glove and gown use in the ICU with 
acquisition of antibiotic-resistant Gram-negative bacteria was inconclusive. The 
observed rate ratios for all five outcomes suggest that the intervention was protective, 
however, none were statistically significant. The study was likely underpowered to de-
tect statistical significance for the effect sizes found. Individual hospitals should con-
sider implementing the intervention based on the importance of these organisms at 
their hospital, effect sizes, confidence intervals, and cost.
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Background.   Residents of VA Community Living Centers (CLC) and Spinal 
Cord Injury units (SCI) are commonly colonized or infected with multidrug-resistant 
organisms (MDROs). The mechanisms by which MDROs are spread between residents 
in CLC/SCI settings remain poorly understood. Our objective was to develop methods 
to better understand how MDROs are spread in VA CLCs/SCIs.

Methods.   Preliminary data from two of the four VA medical centers participating in an 
ongoing study are included in these analyses. A structured sociometric survey was employed to 
collect data on interactions between residents, staff and environmental surfaces in study units. 
UCINET was used to construct a sociogram and calculate network characteristics (density, cen-
trality) using responses to the surveys administered in one of the participating facilities.

Results.   A  total of 136 surveys were completed by 49 staff and 45 residents at 
the two VA sites. Staff reported more interactions with residents than with other staff. 
Residents reported more interactions with staff than with other residents, the latter 
tending to only occur during group activities. Sociograms generated from preliminary 
surveys collected at one site suggest a four-core-person social network pattern con-
necting two staff with two specific residents and showed that the dining room was the 
group setting most frequently visited by residents. Mobile computers, blood pressure 
cuffs/thermometers and glucometers were the equipment used most heavily during 
resident care activities (figure). Challenges in identifying contact patterns include re-
call bias and inability of some residents to identify names of individuals with whom 
they interacted. Residents were still able to reliably identify staff roles.

Conclusion.   This preliminary work shows heterogeneous contact patterns between 
persons and surfaces in VA CLCs/SCIs. Characterizing this heterogeneity and its influence on 
MDRO spread via this type of social network analysis is feasible in the VA CLC/SCI setting, 
albeit with some limitations. Next steps in our studies include adding data from two add-
itional sites and using observation techniques supplemented with microbiological sampling 
of targeted environmental surfaces to further understand potential transmission patterns.
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Background.   Infections caused by carbapenem non-susceptible (C-NS) Gram-
negative (GN) organisms pose a major threat, due in part to limited treatment options. 
The aim of this study was to assess treatment patterns for these infections in a large US 
electronic health record database.

Methods.   A retrospective cohort study of hospitalized adults with complicated 
intra-abdominal infection (cIAI), complicated urinary tract infection (cUTI), bacterial 
pneumonia (BP), or bacteremia (BAC) due to C-NS (resistant/intermediate suscepti-
bility to carbapenem) GN organisms from January 2013 to March 2018. Patients with 
inherently C-NS organisms (e.g., Pseudomonas aeruginosa to ertapenem) were only 
included if resistance to another carbapenem was identified. The index date was the 
date of first C-NS culture in a qualifying hospitalization (±3  days from admission/
discharge). Clinical characteristics and administered treatments were assessed from 
admission to discharge with variables summarized descriptively and stratified by 
infection type.

Results.   7,702 patients met inclusion criteria: 31% cUTI ± BAC, 24% BP ± BAC, 
21% cUTI + BP ± BAC, 17% cIAI ± BAC, cUTI, or BP, 7% BAC only. The median 
age was 66  years, ranging from 60 (BAC) to 69 (cUTI) years; male, 57%. The most 
common pathogens were Pseudomonas aeruginosa (64%) and Klebsiella pneumoniae 
(15%). Antibiotics were administered to the majority of patients (87%); of which, 
79% received combination therapy (median classes: 3, maximum: 7), the remainder 
received monotherapy. For antibiotic-treated patients, 93% initiated an antibiotic be-
fore the non-susceptibility status of the underlying organism was known. The most 
common classes given during the index hospitalization were: penicillin (49%), fluoro-
quinolone (44%), carbapenem (40%), cephalosporin (39%), aminoglycoside (28%) (by 
infection type, Figure 1). Eleven percent of patients received colistin/polymyxin B.

Conclusion.   Varied antibiotic use was observed in this cohort, with carbapenems 
frequently detected despite the C-NS nature of the underlying GN organisms. The use 
of antibiotics to which organisms are non-susceptible could lead to poor health out-
comes, supporting the need for new targeted therapies to treat C-NS infections.
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Background.   Carbapenem-resistant Enterobacteriaceae (CRE) infection is an emerg-
ing clinical issue. One of the mechanisms of carbapenem-resistance is carbapenemase pro-
duction. This study aimed to identify whether clinical outcomes differ by CRE resistance 
mechanism and to evaluate risk factors for mortality in patients with CRE bacteremia.

Methods.   We conducted a retrospective cohort study comparing 14-day mor-
tality between patients with carbapenemase-producing (CP)-CRE and non-CP-CRE 
bacteremia during January 2011 to October 2018. Only monomicrobial Escherichia 
coli or Klebsiella pneumoniae bacteremia were included in the study. A  modified 


