
1 3
 
 

 

Critical Care Canada Forum 2018 
Abstracts 

Can J Anesth/J Can Anesth (2019) 66:S1–S129
https://doi.org/10.1007/s12630-019-01292-0

© Canadian Anesthesiologists’ Society 2019



S2 Abstracts

1 3

Contents 

“It Takes Both Sides to Build a Bridge”: Patients’ Family Satisfaction in a 
Scottish District General Hospital Intensive Care Unit .............................................. 5 

A Quality Assurance Study Assessing Mechanical Ventilation Practices in The 
Emergency Department ...................................................................................................... 7 

A Quality Improvement Initiative Improving Daily Extubation Rates in the ICU . 9 

A Survey of Burnout in Academic Pediatric, Adult and a Community ICU in 
metropolitan Halifax Nova Scotia. ................................................................................. 10 

A Systematic Review of the Efficacy of Mannitol Versus Hypertonic Saline in 
the Treatment of Raised Intracranial Pressure in Adults Suffering from 
Traumatic Brain Injury ...................................................................................................... 12 

AcceleratephenoTM Potential Influence on Timeliness of Management 
Decisions for Patients with Positive Blood Cultures ................................................ 15 

Admission Frailty Laboratory Index (FI-LAB) and Associated Mortality and 
Costs in Older ICU Patients with Suspected Infection ............................................. 16 

An Interprofessional and Patient-Centred Approach to Improving Transitions 
from Intensive Care Unit (ICU) to Ward ........................................................................ 18 

Cardiovascular ICU Nurses’ Feedback on the Use of the CHG-LockTM: A Survey 
as Part of the CHG Pilot Study ........................................................................................ 20 

CHG-Lock Device for Prevention of Central line Infections in the ICU - An Open 
Label Randomized Pilot Study: Protocol ..................................................................... 22 

Comparison of Outcomes and Costs Between Adult Diabetic Ketoacidosis 
Patients Admitted to the ICU or Stepdown Unit ......................................................... 24 

Comparison of The Source and Prognostic Utility of Cfdna In Trauma and 
Sepsis .................................................................................................................................... 26 

Complications of Computed Tomographic Pulmonary Angiography to Rule Out 
Pulmonary Embolism in a Tertiary Care Cancer & Neuroscience Center ........... 27 

Determining the Optimal Time for LibEration from Renal Replacement Therapy 
in Critically Ill Patients: A Systematic Review and Meta-Analysis (DOnE RRT) 30 

Development and Evaluation of an Interactive ICU Workshop for High School 
Students ................................................................................................................................ 32 

Diarrhea During Critical Illness: An Interim Analysis ............................................... 36 

Diarrhea During Mechanical Ventilation: A Multicenter Study ............................... 37 

Do Social Determinants Increase the Risk of an In-Hospital Critical Event When 
Admitted to Medicine or Surgery? ................................................................................. 39 

Effect of Graded Passive Cycling on Cerebral Blood Flow, Cardiac Function, 
and Global Hemodynamics in Sepsis ........................................................................... 41 

Embrionic–Derived Myb¯ Macrophages Improve Recovery and Reduce 
Bacterial Burden in Rodent Polymicrobial Abdominal Sepsis .............................. 43 



Abstracts S3

1 3

End of Life Skills & Professionalism for Critical Care Residents in Training 
(ESPRIT): A Canada-Wide Educational Survey .......................................................... 45 

Epidemiologic Risk Factors of Antimicrobial Resistance in Patients with Septic 
Shock Admitted to North American Critical Care Units: A Retrospective Cohort
 ................................................................................................................................................. 47 

Epidemiology of death in a single PICU over 15 years ............................................ 51 

Establishing Feasibility & Safety of Providing Critical Care for Patients with 
Ebola through Design of a Simulated Ebola Treatment Unit .................................. 53 

Evidence Bulletins: Bringing Evidence-Based Recommendations on Donor 
Management to the Bedside ............................................................................................ 57 

Factors Impacting Physician Recommendation for Tracheostomy in Pediatric 
Prolonged Mechanical Ventilation: A National Cross-Sectional Survey. ............ 59 

Humanization of Critical Care – Psychological Effects on Healthcare 
Professionals & Relatives: A Systematic Review ...................................................... 62 

Identification of mechanistic pathways that lead to Disseminated Intravascular 
Coagulation (DIC) in Sepsis: Implications for screening ........................................ 64 

Incorporating Laboratory Data into Machine Learning Models Improves 
Predictions of In-Hospital Morality After Rapid Response Team Call: A Follow-
up Study ................................................................................................................................ 66 

Inter-Rater Reliability and Responsiveness of Key Physical Functional 
Outcome Measures in ICU Survivors ............................................................................ 68 

Interventions to Improve Surrogate Decision-Making in Intensive Care Units: A 
Systematic Review and Meta-Analysis of Randomized Controlled Trials .......... 69 

Introducing a Compassion-Centered End of Life Project in a Large Community 
ICU: Facilitators and Barriers .......................................................................................... 71 

Medical Fragility and Inpatient Mortality in a Quaternary Care Pediatric ICU .... 73 

Melatonin and Melatonin Agonists as Adjuncts for Sleep and Sedation in 
Critical Illness: A Systematic Review ........................................................................... 75 

Melatonin and Melatonin Agonists to Prevent and Treat Delirium in Critical 
Illness: A Systematic Review .......................................................................................... 77 

Mesenchymal Stromal/Stem Cells Enhance Bacterial Killing Partly Via 
Hemoxygenase-1 Expression in Macrophages from Healthy and Septic 
Patients and Accelerate Bacterial Clearance and Recovery in Preclinical Sepsis 
Model ..................................................................................................................................... 79 

Moving to a Newly Built Adult Intensive Care Unit with Single Patient Rooms: 
Impact on Clinicians and ICU Performance ................................................................ 81 

Optimizing Mobility for Critically Ill Patients Undergoing Continuous Renal 
Replacement Therapy: A Retrospective Cohort Study (MOvE CRRT) ................. 84 

Organ and Tissue Donation Physician Leadership Model: Mapping a Way 
Forward ................................................................................................................................. 86 



S4 Abstracts

1 3

Organ Donation Programs and the Definition of Success: A Scoping Review 
Preliminary Results ........................................................................................................... 87 

Post-Mortem Expressions of Compassion: A Secondary Qualitative Analysis of 
Family and Clinician Experiences of Sympathy Cards in the 3 Wishes Project 89 

Practice Patterns of Phenobarbital Use in Severe Alcohol Withdrawal 
Syndrome ............................................................................................................................. 91 

Pre-Arrest and Intra-Arrest Prognostic Factors for Survival to Discharge in In-
Hospital Cardiac Arrest – A Systematic Review and Meta-analysis ..................... 94 

Predicting Time to Death After the Withdrawal of Life Supporting Therapies 
Using Variability Analysis of Vital Signs Waveform Data ....................................... 96 

Predictors of Graft Loss Following Kidney Transplantation: Systematic Review 
and Meta-Analysis ............................................................................................................ 101 

Prevalence and Prognosis of Critically Ill Patients with a Failed Cuff Leak Test: 
A Retrospective Observational Study ........................................................................ 102 

Prognostic Accuracy of the Hamilton Early Warning Score (HEWS) Among 
Hospitalized Patients Assessed by a Rapid Response Team .............................. 103 

Prognostic Accuracy of the HEART Score for Prediction of Major Adverse 
Cardiac Events in Patients Presenting with Chest Pain – A Systematic Review 
and Meta-analysis ............................................................................................................ 105 

Promoting Professional Development of Critical Care Research Coordinators 
through Annual Workshops .......................................................................................... 106 

Quantifying the Academic Activities of Canadian Critical Care Research 
Coordinators Group (CCCRCG) ................................................................................... 108 

Survey of Canadian Intensive Care Physicians' Attitudes Towards a Presumed 
Consent Model for Deceased Organ Donation ......................................................... 111 

The Cost Effectiveness of Mechanical Ventilation Using PAV+ Mode in Canada
 ............................................................................................................................................... 113 

The transition of International Medical Graduate (IMG) fellows into the ICU 
Team: Identity Gain or Loss? ........................................................................................ 115 

Transitions in Critical Care: Evaluating the Implementation of a Handover Tool 
for Postoperative Cardiac Surgery Patients ............................................................. 117 

Trends and Outcomes in Mechanically Ventilated Cirrhotic Patients................ 119 

Understanding the Influence of Inter-Professional Relational Networks within 
Organ Donation Programs in Ontario: A Research Protocol and Preliminary 
Results ................................................................................................................................ 121 

Using Non-Invasive Techniques to Explore Personalized Cerebral Perfusion 
Targets in Critically Ill Patients ..................................................................................... 123 

Ventilator-Associated Pneumonia or Ventilator-Associated Event? .................. 128 

 

  



Abstracts S5

1 3

“It Takes Both Sides to Build a Bridge”: Patients’ Family Satisfaction in a 
Scottish District General Hospital Intensive Care Unit 

Mautsi, Chenai1 
1 Intensive care, Hairmyres Hospital, Lanarkshire, Scotland  
 
Introduction: There is limited research into patients’ family satisfaction levels in 
Intensive Care Units within the United Kingdom.  Family feedback is essential to 
achieve holistic patient centered care and can identify overlooked service 
improvements. 
Methods: This quality improvement project was completed in a 10 bedded ICU in a 
Scottish District General Hospital over 1 month. Participants were given a validated 
patient family satisfaction survey, FS-ICU 24, prior to the patients’ discharge or 
approached 4 weeks later if the patient had died in ICU. Quantitative data: the five-
point Likert scale responses were converted to percentage scores; higher values 
representing better satisfaction.  Qualitative data: free text responses were analysed 
using a two-tier system; grouped into themes and then satisfied or dissatisfied 
responses. 
Results: 25 surveys were collected in total with a 96% completion rate.  Patient or 
family demographics did not alter the satisfaction rating.  Average satisfaction of care 
and decision-making was 90.1% and 80.8% respectively.  50% of families felt they 
were neither in control nor out of control over the care of their family member. With 
regards to decision making, 37.5% felt they were neither included or excluded, and 8% 
felt overwhelmed.  In the quantitative analysis there were three main themes of 
dissatisfaction: transition from ICU to non-specialist care, mental health awareness and 
management, and family involvement in personal care. 
Conclusion: Most families were highly satisfied with ICU care received by the 
patient. However, three specific areas have been identified to improve the department. 
Our action plan is as follows: (1) a formal ICU aftercare package (2) family involvement 
in personal care and (3) assessment of premorbid and inpatient mental health 
(including a collateral history).   
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A Quality Assurance Study Assessing Mechanical Ventilation Practices in The 
Emergency Department 

Skitch, Steven1; Rochwerg, Bram2 
1 Department of Critical Care Medicine, Joseph Brant Memoral Hospital, Burlington, 
Ontario, Canada  
2 Department of Medicine (Division of Critical Care), Department of Health Research 
Methods, Evidence and Impact, McMaster University, Hamilton, Ontario, Canada 
 
Introduction: Mechanical ventilation (MV) is lifesaving for patients with respiratory 
failure and is frequently initiated in the emergency department (ED). Despite the 
benefits, MV can be associated with complications. Ventilator settings affects the risk of 
developing ventilator-associated complications and subsequent outcomes. Specifically, 
both low tidal volume (TV) ventilation and avoidance of excess oxygen delivery have 
been associated with improved outcomes for patients receiving MV. Recent research 
indicates that these benefits extend to ED patients. Specifically, a before-after study 
examined the impact of an ED bundle that focused on low TV ventilation, levels of 
PEEP, and oxygen weaning. The bundle was associated with numerous benefits 
including lower rates of ARDS, shorter durations of MV, and a reduction in mortality. 
This result warrants replication to determine if an ED MV bundle can improve 
outcomes. 
Objectives: 1) To document current ventilation practices through a retrospective chart 
review of patients intubated in the ED and transferred to the ICU; 2) To analyze the 
association between ED ventilation settings and subsequent ICU outcomes 
Methods: We identified consecutive ventilated ED patients at the study centre over a 
1-year period. Demographics, ED length of stay, diagnosis, mode of arrival, and 
indication for intubation were abstracted. ED ventilation settings including delivered TV, 
PEEP, percentage inspired oxygen (FiO2), and oxygen saturations were also collected. 
Lung protective ventilation (LPV) was defined as a TV of less than or equal to 8ml/kg of 
predicted body weight given this is the upper limit prescribed in ARDSnet. In line with 
previous research, hyperoxia was defined as the provision of an FiO2 greater than 40% 
with saturations greater than 95%. Analysis were conducted examining the association 
between ED ventilation practices and ICU outcomes. The primary outcome was 
mortality during the index hospitalization. Secondary outcomes included the duration of 
MV among survivors and the mean arterial oxygen to inspired oxygen ratio 
(PaO2/FiO2) during the initial 48 hours of admission. 
Results: 126 patients were included in the study. The mean time from ED arrival to 
intubation was 3.1 hours (SD = 6.8 hours) and from intubation to ICU transfer was 3.5 
hours (SD - 2.1 hours). The majority (99%) of patients received a PEEP of least 5cm of 
water in the ED. Only 20% of patients had an ideal body weight recorded in the ED and 
40% of patients were ventilated with volumes greater than 8ml/kg. Forty-eight percent 
of patients met criteria for hyperoxia while ventilated in the ED. Thirty-one percent of 
patients who received LPV died during the index hospitalization as compared to 42% 
percent of patients who did not receive LPV which was not a statistically significant 
difference. Patients who met criteria fo hyperoxia in the ED were more likely to die 
(45% mortality) compared with patients who did not receive hyperoxia in the ED (26% 
mortality; RR = 1.74, 95% CI 1.04 - 2.92). 
Conclusions: The current study indicates that many patients are ventilated in the ED 
using tidal volumes and levels of FiO2 greater than what is recommended based upon 
research and guidelines. These unadjusted results suggest that the delivery of 
excessive oxygen in the ED may negatively impact patient outcomes. A quality 
improvement initiative focused on optimizing ED ventilation has the potential to change 
practice and improve outcomes.  
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A Quality Improvement Initiative Improving Daily Extubation Rates in the ICU 

Campbell, Vagia1 
1 Respiratory Therapy - Critical Care, Sinai Health System - Mount Sinai Hospital, 
Toronto, Ontario, Canada 
 
Introduction: Mechanical ventilation (MV), a life sustaining treatment, is associated 
with complications leading to worsened patient outcomes. [1-6] Unnecessary risks 
associated with prolonged MV can be mitigated by reducing the duration of MV. [7-8] 
The aim of this study was to increase the daily E-R in patients who meet criteria, by 
20% over a 10-month period in the ICU at Mount Sinai Hospital, Toronto, Canada. 
Methods: Using quality improvement methodology, key drivers were identified which 
enable extubation. A solution-based process map generated change initiatives which 
were rolled out over a 13-week time series study; they included: Readiness 
Assessment Checklist, Earlier Assessment, Registered Respiratory Therapists (RRT) - 
Physician Extubation Huddle, and Medical Directive for RRT to Extubate. 
Results: The primary outcome of a 20% improvement in E-R was not achieved, yet a 
13% increase was noted (Table1). Change idea compliance was very good for patient 
readiness and assessment; however inconsistent for the initiatives targeting medical 
orders. The Medical Directive initiative was not yet rolled out at the time of print. There 
was no change in Re-Intubation rates. 
 

Table 1: Family of Measures 
 

Outcome Measures Extubation Rate 13% improvement 
 Mechanical Ventilation Days Increasing trend, unstable 

baseline 
Process Measures Readiness Assessment Checklist 100% compliance 
 Earlier Assessment 94% compliance 
 RRT - Physician Extubation Huddle 58.3% compliance 
 Medical Directive for RRT to 

Extubate Not rolled out 

Balancing Measures Re-Intubation Rates No special cause variation 
 Self-Extubation Rate No special cause variation 

Conclusion: The change ideas hypothesized to have the greatest impact on E-R were 
not successfully rolled out. A better understanding of the distribution of the root cause 
to extubation delay may have resulted in more focused interventions. Additionally, the 
use of Spontaneous Breathing Trials as readiness to extubate criteria may not be 
appropriate for all subset of patients. Future work should center on standardization of 
extubation criteria.  
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A Survey of Burnout in Academic Pediatric, Adult and a Community ICU in 
metropolitan Halifax Nova Scotia. 

Hancock, Jennifer1,2; Hall, Richard1,2,3; Flowerdew, G.4  
1 Faculty of Medicine, Dalhousie University, Halifax, Nova Scotia, Canada 
2 Department of Critical Care, Nova Scotia Health Authority, Halifax, Nova Scotia, 
Canada 
3 Department of Anesthesia, Pain Management & Perioperative Medicine, Nova Scotia 
Health Authority, Halifax, Nova Scotia, Canada 
4 Community Health & Epidemiology Department, Dalhousie University, Halifax, Nova 
Scotia, Canada  
 
Introduction: In 2016, the Critical Care Societies Collaborative published a Call to 
Action in an effort to bring attention to an alarmingly high level of burnout in critical care 
health providers.1Burnout syndrome develops as a result of chronically high levels of 
stress in the workplace and is characterized by emotional exhaustion, 
depersonalization and reduced personal accomplishment2.  Burnout has a significant 
impact on healthcare providers3,4 the patients whom they care5,6 for and the system in 
which they work3,7.   
Objective: The purpose of this survey was to identify the rates of burnout and 
workplace factors that may be contributing to burnout among nurses, respiratory 
therapists and physicians who work in the ICUs in the Department of Critical Care, 
Halifax, Nova Scotia.  
Methods: Surveys were distributed by email link to 271 adult and pediatric ICU nurses 
(166), respiratory therapists (78) and physicians (27) in the Department of Critical Care, 
Halifax, Nova Scotia.  Survey design included participant demographics, the Maslach 
Burnout Inventory (MBI) - Human Services Survey for Medical Personnel©, the Areas of 
Worklife Survey© and a question on moral distress.   
Results: 165 (60.9%) of a possible 271 respondents participated in the survey, 88.9% 
of physicians, 56.0% of nurses and 61.5% of respiratory therapists.  84.2% were adult 
practioners.  Symptoms of burnout were demonstrated in all three of the MBI 
domains.  Emotional exhaustion was the highest with 61.8% of respondents scoring 
moderate or high.  43.0% scored moderate or high in depersonalization and 34.5% 
scored low in professional accomplishment.  Table 1 shows MBI domain scores for all 
participants and Table 2 shows the scores by profession.  37.6% of respondents 
scored high for burnout in 1 domain, 10.9% scored high in two domains and 4.8% 
scored high in all three domains.   Logistic regression showed that a longer duration of 
critical care work experience was associated with a lower level of emotional exhaustion 
and depersonalization.  Pediatric healthcare providers had a lower rate of emotional 
exhaustion compared to adults, but no difference in depersonalization or professional 
accomplishment. There was no statistic difference between academic vs community 
centers in any domain.  Analysis of the Areas of Worklife Survey showed a very strong 
association between five of the six subscales (workload, control, reward, fairness and 
values) and two of the three burnout domains (emotional exhaustion and 
depersonalization).   55.2% of participants reported moral distress at least a few times 
a month and 29.9% reported it at least once a week.  
Conclusions: Burnout and moral distress is a significant issue for nurses, respiratory 
therapists and physicians who work in the ICUs in the Department of Critical Care, 
Halifax, Nova Scotia.  This knowledge will help provide direction for management and 
support for our critical care healthcare providers moving forward.   
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Table 1:  MBI Domain Scores – All Participants % (n) 

 Low Moderate High 
Emotional Exhaustion 

 
38.1 (63) 36.4 (60) 

 
25.5 (42) 

Depersonalization 57.0 (94) 
 

29.1 (48) 
 

13.9(23) 
 

Professional 
Accomplishment 

34.5 (57) 31.5 (52) 
 

33.9 (56) 
 

 

Table 2:  MBI Domain Scores by Profession % (n) 

 Physicians Nurses RTs 
Emotional Exhaustion 

Low 
Moderate  
High 

 
54.2 (13) 
25.0 (6) 
20.8 (5) 

 
38.7 (36) 
35.5 (33) 
25.8 (24) 

 
29.2 (14) 
43.8 (21) 
27.1 (13) 

Depersonalization 
Low 
Moderate 
High 

 
45.8 (11) 
37.5 (9) 
16.7 (4) 

 
52.7 (49) 
32.3 (30) 
15.1 (14) 

 
70.8 (34) 
18.8 (9) 
10.4 (5) 

Professional 
Accomplishment 

Low 
Moderate 
High 

 
16.7 (4) 
29.2 (7) 
54.2 (13) 

 
38.7 (36) 
30.1 (28) 
31.2 (29) 

 
35.4 (17) 
35.4 (17) 
29.2 (14) 
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A Systematic Review of the Efficacy of Mannitol Versus Hypertonic Saline in the 
Treatment of Raised Intracranial Pressure in Adults Suffering from Traumatic 
Brain Injury 

Kutsogiannis, Demetrios1; Chan, Liza2; Hewer, Tayne1; Kim, Su Hwan3; 
Goondi, Damanjit1 
1 Department of Critical Care Medicine, Faculty of Medicine and Dentistry, University of 
Alberta, Edmonton, Alberta, Canada 
2 School of Library and Information Sciences, The University of Alberta, Edmonton, 
Alberta, Canada   
3 Department of Mathematical and Statistical Sciences, University of Alberta, 
Edmonton, Alberta, Canada   
 
Introduction: Raised intracerebral pressure (ICP) in the setting of traumatic brain 
injury (TBI) is a common problem and associated with worsening neurological 
outcomes. Previous systematic reviews have failed to demonstrate a survival 
advantage of mannitol over hypertonic saline in the management of ICP in TBI 
patients. However, there are no published systematic reviews comparing the 
magnitude and temporal durability in the reduction of ICP between the various 
concentrations of mannitol and hypertonic saline (HTS).  
Objectives: To determine the temporal reduction in ICP using mannitol, HTS and to 
compare the efficacy of ICP reduction between the two agents and the effects of 
varying volumes and concentrations.   
Methods: The review followed the guidelines of Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) as the following databases were 
searched: PubMed (1947 to July 2016), EMBASE (1947 to July 2016), Medline, 
Cochrane Databases of Systematic Review and Web of Science. The key phrases 
used in the search were: hypertonic saline, sodium chloride, osmotic diuretic, mannitol, 
intracranial pressure, traumatic brain injury, head injury. Eligibility criteria for the study 
included:  use of an osmotic diuretic, raised intracranial pressure, adults older than 16, 
traumatic brain injury. Few studies had a mixed patient population of TBI and 
subarachnoid hemorrhage. General estimating equations for correlated longitudinal 
data were used to model the temporal reduction in study averaged ICP, the effect of 
mannitol versus HTS, and volume and concentration of therapy. Adjustment was made 
for study methodology.  
Results: 1349 records were identified using the search strategy. Eighteen randomized 
controlled trials and 14 cohort studies were used in the systematic review of which 7 
studies (4 randomized trials and 3 cohort studies) compared mannitol with HTS and 
reported mean ICP values suitable for pooled GEE analysis. Univariable ICP 
reductions were demonstrated at 60 minutes using HTS (p < 0.0001) and mannitol (p = 
0.02) but not at 30 or 120 minutes for either treatment. In the multivariable model, a 
significant ICP reduction was demonstrated over time (p < 0.0001), however there was 
no significant difference in ICP reduction between the HTS versus the mannitol group 
(p = 0.92). Neither treatment volume, concentration nor their interaction were modifiers 
of the effect of either treatment. However, non-randomized studies did modify the 
treatment effect [Table 1] When all available data from either single treatment (HTS or 
mannitol) studies or comparison studies were pooled to model the temporal reduction 
in ICP by individual treatment type, HTS demonstrated a more significant reduction in 
ICP at 30 (p=0.002), 60 (p<0.0001) and 120 min (p=0.0004) as compared to mannitol 
at 30 (p=0.002), 60 (p=0.004) and 120 min (p=0.03). [Figures 1,2] Using individual 
treatment models, a significant interaction was seen between the volume and 
concentration of HTS indicating optimal concentrations of ≤ 10% and volumes of ≤ 250 
ml.  
Conclusion: Both mannitol and HTS are effective at reducing ICP at 30, 60, and 120 
minutes after bolus dosing. Although a larger ICP reduction was demonstrated using 
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HTS, this was not statistically significant. A significant interaction was noted between 
the volume and osmotic concentration using HTS indicating that increasing volumes of 
low concentration HTS does not result in a greater reduction of ICP.   
 
 
Table 1. Generalized Estimating Equation multivariable model of longitudinal 
changes in intracerebral pressure from 0 to 120 minutes after a bolus of mannitol 
or hypertonic saline 

Coefficients Parameter Standard 
error 

Wald 
Statistic P-value 

Intercept 18.0867 10.0951 3.21 0.073 
Time -0.0653 0.0146 20.03 < 0.00001 
Hypertonic Saline † -0.4063 3.9258 0.01 0.918 
Volume 0.004 0.0584 0 0.946 
Concentration 15.4056 55.2628 0.08 0.78 
Retrospective ‡ 7.7853 3.2271 5.82 0.016 
Studies         
Volume   x  -0.0482 0.3642 0.02 0.895 
Concentration interaction         

 
† Mannitol as reference parameter 
‡ Randomized controlled trials as reference parameter 
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AcceleratephenoTM Potential Influence on Timeliness of Management Decisions 
for Patients with Positive Blood Cultures 

Grant, Jennifer M.1; Porter, Chalene A.1; Charles, Marthe1; Bryce, Elizabeth A.1; Wong 
Titus1; Stefanovic, Aleksandra1; Roscoe, Diane R.1 
1 Department of Pathology and Laboratory Medicine, Division of microbiology, 
Vancouver Coastal Health, Vancouver, British Columbia, Canada 
 
Objective: There is a direct relationship between appropriate antibiotic administration 
and survival in patients with sepsis encouraging broad spectrum drugs, while use of 
narrower spectrum antibiotics reduces adverse events and development of resistance. 
Rapid diagnostic testing allows more timely and accurate antibiotic prescription, thus 
improving clinical outcomes in patients with positive blood-cultures. The 
AcceleratephenoTM system (AXDX) is a platform for rapid identification (ID – 90 
minutes) and susceptibility testing (AST – <7 hours) from positive blood culture bottles. 
We assessed the potential of AXDX results to influence more timely antibiotic tailoring 
interventions on a convenience sample of 154 positive blood cultures from unique 
patients. 
Materials and Methods: Blood cultures with a gram stain for a single organism likely 
to be on the AXDX panel were run in parallel with the standard of care (SOC) when a 
trained technologist and machine was available for loading. Using results from the 
Standard of care (SOC), Medical Microbiologists noted interventions made at the time 
of blood culture gram stain, organism identification and AST result availability.  The 
timing of MM intervention was noted and compared to fastest potential time in SOC 
and with AXDX timing. 
Results: Of 154 cultures assessed by AXDX, 148 resulted in actions by either the 
microbiologist or medical team; 113 (76%) of which were attributable to data available 
from AXDX. The most common AXDX attributable intervention was narrowing of 
antibiotics in 76 (67%) cases, followed by escalation of therapy in 24 (21%) instances 
or recommending a specialist consult (5%). Compared to SOC, AXDX results were 
15.8±12.6h faster to organism ID. Likewise for AST, time-saving was 28.3±11.6h. 
Given the time saving, it would be possible to save 34 days of broad spectrum therapy 
by using AXDX for more timely results. For those patients requiring broader therapy, 
time delay to correct therapy could be decreased by 18h on average. 
Conclusions: There is significant potential for results from rapid diagnostic panels 
such as AXDX to support timely antimicrobial prescribing and other management 
decisions to benefit patients.  Next steps include identifying septic patients in the ICU 
who would benefit from timelier reporting of antimicrobial susceptibility.   
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Admission Frailty Laboratory Index (FI-LAB) and Associated Mortality and Costs 
in Older ICU Patients with Suspected Infection 

Fernando, Shannon M.1,2; McIsaac, Daniel I.3,4,5; Perry, Jeffrey J.2,3,4; Rochwerg, 
Bram6,7; Bagshaw, Sean M.8; Thavorn, Kednapa3,4; Seely, Andrew J. E.1,3,4,9; Forster, 
Alan J.1,3,4; Fiest, Kirsten10; Tran, Alexandre3,9; Reardon, Peter M.1,2; Tanuseputro, 
Peter3,4,11; Heyland, Daren K.12; Kyeremanteng, Kwadwo1,4,11,13 
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Introduction: Risk-stratification of patients with suspected infection is important. 
Existing prognostic tools (such as SIRS and qSOFA criteria) lack accuracy in older 
patients with suspected infection. Therefore, new methods for accurate outcome 
prognostication in older people with suspected infection are needed. Frailty, a 
syndrome based on accumulation of age- and disease-related deficits, is associated 
with vulnerability to adverse health outcomes. However, the association of frailty with 
adverse outcomes among older patients with suspected infection is poorly described.  
Objectives: We sought to determine the prognostic accuracy of the frailty laboratory 
index (FI-LAB) for prediction of in-hospital mortality among older patients (i.e. ≥65 
years of age) with suspected infection.  
Methods: We utilized prospectively collected ICU registry data gathered from 2012-
2016 at two hospitals in Ottawa, ON. We included consecutive patients ≥65 years of 
age, with suspected infection (defined by the concomitant administration of oral or 
parenteral antibiotics, and sampling of body fluid cultures). FI-LAB was calculated 
using laboratory values at the time of hospital admission. To reduce the confounding 
influence of illness severity, we excluded patients who died within 48 hours of hospital 
admission, and those who presented with septic shock (as per Sepsis-3 criteria). 
Patients were categorized as “Low FI-LAB” (FI-LAB <0.23), “Moderate FI-LAB” (FI-LAB 
0.23-0.43), and “High FI-LAB” (FI-LAB >0.43). The primary outcome was in-hospital 
mortality, which we analyzed using a multivariable logistic regression model. We also 
evaluated total hospital costs.  
Results: Of 1,510 included patients, 533 (35.3%) had a Low FI-LAB, 829 (54.9%) had 
a Moderate FI-LAB, and 148 (9.8%) had a High FI-LAB. There was only mild 
correlation between FI-LAB score and illness severity, as measured by the Multiple 



Abstracts S17

1 3 

Organ Dysfunction Score (MODS, ρ = 0.274). Mean age was 76.3 years (SD: 7.9). In-
hospital mortality in the cohort was 37.0%, 9.2% among Low FI-LAB patients, 45.5% 
among Moderate FI-LAB patients, and 89.2% among High FI-LAB patients. As 
compared to Low FI-LAB patients, adjusted odds of mortality among Moderate FI-LAB 
patients was 5.72 (95% CI: 4.06-8.05, P < 0.001) and High FI-LAB patients was 17.15 
(95% CI: 9.10-21.56, P < 0.001). Adjusted ORs for patient age and MODS were 1.01 
(95% CI: 0.99-1.04, P = 0.09) and 1.16 (95% CI:1.11-1.22, P < 0.01), respectively. 
Mean costs were significantly higher for Moderate FI-LAB patients ($47,116, SD: 
41,321) than Low FI-LAB patients ($42,526, SD: 37,266), and High FI-LAB patients 
($37,128, SD: 38,225) (P < 0.001).        
Conclusions: The FI-LAB score is prognostic of in-hospital mortality among older ICU 
patients with suspected infection, independent of age and severity of illness. Clinicians 
should consider frailty (and namely, the FI-LAB) as an important prognostic factor in 
discussions related to treatment course and goals-of-care in this population.  
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An Interprofessional and Patient-Centred Approach to Improving Transitions 
from Intensive Care Unit (ICU) to Ward 

Austrie-Fletcher, Rina-Marie1; Au, Michelle2; Bitton, Marina3; Shin, Phil4; Villar-
Guerrero, Elizabeth5 
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3 Medicine/ICU, North York General Hospital, Toronto, Ontario, Canada 
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Introduction: Inadequately planned transfer of patients between ICU and the ward 
adversely impact patient/families and healthcare providers (HCPs). Patients/families 
report feelings of anxiety, fear, abandonment and loss of control. Similarly, HCPs on 
the receiving ward report increased stress due to concerns that they are unable to 
meet patient/family expectations and feel inadequately prepared to meet care needs. 
Emerging evidence suggests breakdown in the flow of information between units can 
lead to patient safety incidents that result in readmission to ICU and patient harm, 
including death.  Patients may also undergo unnecessary tests and treatments leading 
to patient/family confusion related to perceived conflicting decision making by the 
health care team. 
Objectives: NYGH ICU collaborated with the Medical/Stroke Unit (MSU) and the 
Patient and Family Advisory Committee to develop a standardized discharge protocol 
with the following goals:  

 improve communication among multidisciplinary HCPs  
 reduce medical errors associated with transitions  
 reduce anxiety of patients and families during transitions of care 
 improve staff and physician satisfaction 

Methods: We created a standardized discharge workflow for patients with an ICU 
length of stay greater than 2 weeks who were discharged to the MSU. The primary 
outcome measure was patient/family and staff satisfaction. Secondary outcome 
measure was improvement of ward staff and General Internal Medicine (GIM) 
physicians’ satisfaction with the transition process. The components of the 
standardized workflow included: individualized care plan with input from patient/family 
and multidisciplinary team including nurse, respiratory therapist, dietitian, physician, 
social worker; providing patients/families with Critical Care Response Team (CCRT) 
business card indicating they can activate a CCRT consultation; an in-person warm 
handoff between ICU and ward; a dictated summary of the ICU experience by 
intensivist.   A group session was conducted to gain feedback about current transition 
practices from ICU to ward. A pre-survey was developed for ward staff and GIM 
physicians based on research articles and identified gaps with the goal of closing these 
gaps. Pre-implementation satisfaction surveys were distributed to multidisciplinary 
HCPs assuming care upon transfer from ICU.  A post-implementation patient/family 
survey was developed based on their stories to receive feedback about transition from 
CrCU to ward. 
Results: 26 out of 95 (27%) ward staff completed the survey. Common themes were 
“unrealistic expectations” of patients/families such as nurse/patient ratio, frequency of 
rounding and monitoring; and inadequate information sharing to ward staff to provide 
care to complex patients.  9 out of 9 (100%) GIM physicians completed the survey and 
100% of participants were dissatisfied with the current transition process. Since 
implementation, 5 out of 5 (100%) patients had a dictated intensivist summary, 
interprofessional warm hand-off, and individualized care plan. We do not have any 
baseline patient and family surveys; however, we are currently collecting post 
intervention/implementation surveys focused on transitions and overall experience. 
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Conclusion: Preliminary findings indicate that this QI initiative has resulted in 
improved communication and standardization of the transition process.  Future success 
measures will be achieving an increase in patient, family, staff and physician 
satisfaction.  
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Cardiovascular ICU Nurses’ Feedback on the Use of the CHG-LockTM: A Survey 
as Part of the CHG Pilot Study 
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Zamir*, Nasim1,3; Fox-Robichaud*, Alison1,3  
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Background: CHG-LockTM is a new medical device being piloted in a feasibility RCT 
trial1. The device aims to decrease the risk of central line associated bloodstream 
infections (CLABSIs) in an ICU setting. CLABSIs account for 87% of all primary 
nosocomial bloodstream infections in North America, leading to increased mortality, 
length of stay, and readmissions2,3. The use of CHG-LockTM requires Registered 
Nurses (RNs) to perform additional steps during routine intravenous line care in an 
already busy environment. It is unknown how RNs involved in the trial will 
operationalize the study for optimal compliance with the protocol. 
Objectives: To assess uptake of the CHG-LockTM protocol by ICU RNs working in our 
Cardiac Surgical Unit to determine areas of improvement for compliance before 
expanding the study to additional ICUs. 
Methods: We developed a 9-item questionnaire under 4 domains: 1. comfort with and 
ease of study related tasks, 2. time for device use and documentation, 3. compliance, 
and 4. effectiveness of educational activities and support material. Respondents also 
provided demographic data including years of overall nursing experience and 
experience in the CV-ICU. Prior to distribution, the questionnaire was pilot tested using 
a convenience sample of 6 ICU RNs. Further refinement of the questionnaire involved 
clinical sensibility testing using a convenience sample of 6 ICU RNs who provided 
feedback on appropriateness, redundancy and completion time of the tool. To provide 
RNs with reasonable learning time and exposure to CHG-LockTM, we waited until 10 
patients had completed the study before we began questionnaire administration. Paper 
versions of the questionnaire were distributed to RNs that cared for study patients. 
Results: Surveys were completed by 22 of 38(57%) RNs, caring for at least one of 6 
study patients. Twelve (60%) nurses reported greater than 15 years nursing experience 
and 11(55%) had greater than 15 years CV-ICU experience. All RNs found using the 
device to be either “easy”, “very easy” [18(85.7%)] or “not difficult” [3(14.3%)]. Most 
nurses 13(65%) “felt comfortable using the device”, 11(55%) reported less than 1 
minute required for use of the device and 12(60%) reported less than 1 minute to 
document each use. Two thirds of RNs found using the device presented ‘no change’ 
to their workload [14(66.7%)]. The most common reasons for failing to use CHG-
LockTM properly (i.e. withdraw from line or lock as indicated) were: 6(33.3%) required 
urgent access to IV; 4(22.2%) forgot; and 3(16.7%) were unaware patient was in the 
study. Although less than 80% of RNs found educational activities and support material 
“effective”, there was room for improvement. Open ended responses revealed the need 
for a shorter interval between in-servicing and patient enrollment. Respondents who 
found study staff more helpful also reported CHG was easier to use (d=0.439, 
p=0.047), required less time for use (d=-0.576, p<0.001), and increased their workload 
less (d=0.351, p=0.019). 
Conclusions: In this pilot study for a new device to reduce bacteremia in an ICU 
patient population, RNs reported use of the device was not time-consuming or 
burdensome. There is room for improvement of educational activities and support 
material. We have created a video outlining RN's responsibilities, which should address 
this limitation. In-servicing should occur in tandem with patient enrollment. We will 
engage Nurse Champions to provide RN support. Moving forward, we will pilot and 
evaluate these new educational initiatives.  
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Background: In North America, 87% of nosocomial primary bloodstream infections are 
attributed to central venous catheters (CVCs).1 Infection rates from CLABSI have 
halved between 2006 and 2011 due to basic prevention practices, optimized training, 
technology and evidence application.2,3 However, touch contamination of catheter hubs 
continues to pose a prominent mode of infection. Chlorhexidine Gluconate (CHG) is a 
broad-spectrum biocide with a wide range of antimicrobial activity.4 Catheters 
impregnated with CHG have shown to significantly reduce CLABSIs and catheter 
colonization in the ICU.5 These catheters are expensive and have a short halflife.6 The 
CHG-LockTM device, is a sterile attachment loaded with freeze-dried CHG that luer-
locks onto a prefilled syringe, sterilizing the solution and line when solutions are passed 
through. This is a potential therapy combat touch contamination of CVC.    
Objective: The aim of the CHG-LockTM pilot trial (NCT03309137) is to determine the 
feasibility of conducting a larger trial of CHG-Lock TM devices to reduce CLABSI in the 
intensive care unit (ICU). Secondary objective is to measure a signal for benefit in 
reducing morbidity and mortality secondary to CLABSI.    
Methods: Adults admitted to the ICU expected to remain for ≥72 hours with a central 
line in-situ will be randomized to the CHG-LockTM device or standard of care. We will 
exclude patients with a chronic indwelling catheter, suspected infection, or CHG 
allergy. Randomization will be in variable block sizes at a fixed 1:1 ratio. To ensure 
allocation concealment, a third party will prepare sequentially numbered, opaque, 
sealed envelopes.7 Patients randomized to the CHG-LockTM arm will have all central 
and peripheral IV lines locked with the device and unused ports relocked every 24 
hours or after use.  Blood cultures will be collected from all patients with a central line 
every 48 hours until central line removal or ICU transfer.    
Results: Feasibility will be determined by: 1) ≥80% consent; 2) Recruitment of 100 
patients over 1 year; and 3) Protocol adherence; and 3) Level of comfort with the 
protocol. The latter two will be assessed through anonymized ICU nurse surveys with 
continuous improvements to the protocol as needed. The clinical outcomes to be 
measured include: CVC colonization, CLABSI, mortality, and length of stay. Analysis 
will be conducted with the intention to treat principle. Kaplan-Meier curves will 
demonstrate proportion of CVCs remaining free of microbial colonization. Cox 
regression to estimate HRs. NNTB to avoid colonization and to avoid CLABSI. 
Comparison of rates of colonization and CLABSI will be expressed as number of 
events reported per 1000 CVC days. Metrics such as mean, median and mode will be 
used for descriptive analysis.    
Discussion: Touch contamination of central lines and hematogenous spread 
secondary to enteric bacterial translocation are common causes of CLABSI in the 
critically ill. We present our protocol to encourage investigators to consider that device 
trials, like drug trials, require rigorous assessment. Compared to CHG impregnated 
catheters, the CHG-LockTM has the potential of wider and cost-effective clinical 
applicability in the context of infection prevention. The recruitment of 100 patients will 
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allow us to determine an appropriate sample size with signal for benefit for the full 
trial.     
 

References 

1. Richards, M. J., et al. (2000). "Nosocomial infections in combined medical-surgical 
intensive care units in the United States." Infect Control Hosp Epidemiol 21(8): 510-
515. 

2. Public Health Agency of Canada. http://publications.gc.ca/pub?id=9.698745&sl=0. 
3. Fowler, R. A., et al. (2015) "Critical care capacity in Canada: results of a national 

cross-sectional study." Crit Care 19: 133. 
4. Kowalewska, P. M., et al. (2018). "Antimicrobial efficacy of a new chlorhexidine-

based device against Staphylococcus aureus colonization of venous catheters." J 
Infus Nurs 41(2): 103-112. 

5. Wassil, S. K., et al. (2007). "Antimicrobial impregnated catheters in the prevention of 
catheter-related bloodstream infection in hospitalized patients." J Pediatr Pharmacol 
Ther 12(2): 77-90. 

6. Neugebauer, E. A. M., et al. (2017). "Specific barriers to the conduct of randomised 
clinical trials on medical devices." Trials 18(1): 427. 

7. Forder, P. M., Gebski, V. J., & Keech, A. C. (2005). Allocation concealment and 
blinding: when ignorance is bliss. Med J Aust, 182(2), 87-89.  

  



S24 Abstracts

1 3

Comparison of Outcomes and Costs Between Adult Diabetic Ketoacidosis 
Patients Admitted to the ICU or Stepdown Unit 
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Introduction: There is wide variation in the utilization of Intensive Care Unit (ICU) beds 
for treatment and monitoring of adult patients with Diabetic Ketoacidosis (DKA). In 
some centres, all DKA patients are admitted to the ICU, while in others, these patients 
are admitted to step-down units, where close monitoring can still be provided. Given 
the limited availability of ICU beds, the effectiveness of such step-down units must be 
evaluated.    
Objectives: We sought to compare the outcomes and costs of adult DKA patients 
admitted to an ICU against those admitted to a step-down unit.  
Methods: We utilized prospectively collected registry data gathered from 2011-2016 at 
two hospitals in Ottawa, ON. We included consecutive patients admitted to hospital, 
and who met diagnostic criteria for DKA (as defined by the American Diabetes 
Association). Patients were either admitted to the ICU, or a step-down unit, which has a 
nurse-to-patient ratio of 2:1, but does not have capability for mechanical ventilation or 
administration of vasoactive agents. Patients admitted to ICU for reasons other than 
DKA were excluded. Patients requiring treatment that could not be provided in the step-
down unit (e.g. mechanical ventilation, vasoactive agents) were similarly excluded. The 
primary outcome was in-hospital mortality, analyzed using a multivariable logistic 
regression model, adjusting for age, comorbidities, and illness severity. We secondarily 
evaluated total hospital costs, with variation in total costs assessed using a 
multivariable generalized linear model with log link. A gamma distribution was 
applied.    
Results: 872 patients were included in analysis, of which 71 (8.1%) were admitted to 
ICU, while the remaining 801 (91.9%) were admitted to a stepdown unit. In both 
groups, patients predominantly had Type 1 Diabetes Mellitus (80.5% in ICU vs. 78.7% 
in step-down, P = 0.70), and no differences in chronic complications from diabetes 
were found. There was no difference in median venous pH at admission (7.07 in ICU 
vs. 7.10 in step-down, P = 0.17). The most common precipitant for DKA in both cohorts 
was medication non-compliance (83.1% in ICU vs. 86.2% in step-down, P = 0.41). 65 
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total patients died in-hospital (7.5%). No difference in in-hospital mortality was found 
between patients admitted to the ICU and those admitted to the step-down unit 
(adjusted OR: 1.14, 95% CI: 0.87-2.64). Mean total costs were significantly higher for 
patients admitted to the ICU ($20,428 vs. $6,484, P < 0.001). Admission to ICU had an 
independent effect on total costs in the generalized linear model (coefficient 2.26, P < 
0.001).  
Conclusions: Adult DKA patients admitted to a step-down unit had comparable in-
hospital mortality and lower overall costs than those admitted to the ICU. Individual 
hospitals should consider such step-down units in order to reduce resource utilization 
and overall costs.   
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Introduction: Traumatic injuries are a major cause of morbidity and mortality 
worldwide. In trauma patients, cell and tissue death can result from inflammation or 
injury. Cell-free DNA (cfDNA) has anti-fibrinolytic and pro-coagulant effects and can be 
released by neutrophils via NETosis in response to infection, sterile inflammation, and 
hypoxia or by processes like necrosis. Previously, cfDNA has been noted to be 
elevated and prognostic in sepsis. In patients with severe traumatic brain injury, high 
levels of cfDNA were associated with an increased risk of death. Protein C (PC) is a 
natural anticoagulant that inhibits coagulation in the microcirculation. Low PC levels are 
associated with increased risk of death in sepsis. 
Objective: to determine if cfDNA or PC, previously shown to be capable of 
discriminating between survivors and non-survivors in sepsis, had prognostic utility in 
trauma patients. Methods: Patient plasma samples were obtained from a combination 
of two prospective observational cohort studies: DYNAMICS (NCT0135504) and 
ENPOLY.  Clinical data and plasma samples were obtained on admission, daily for the 
first week, and then weekly thereafter. Levels of cfDNA, PC, and Myeloperoxidase 
(MPO) were measured in the plasma using established laboratory protocols.  Using 
293XL-hTLR9 reporter cells, we determined the levels of NF-kB activation by these 
cells in response to cfDNA from the ENPOLY samples at all time points.  
Results: A total of 77 trauma patients were included (n=38 from DYNAMICS and n=39 
from ENPOLY). The median age was 49 years; 27.3% were female. Mortality was 
16.9% at 28 days. Levels of cfDNA were elevated compared to healthy values in our 
patient population, but not significantly different between survivors and non- survivors. 
PC levels were reduced in our population compared to normal levels but did not differ 
significantly between survivors and non-survivors.  Platelet count on admission was 
significantly lower in non-survivors than survivors (p< 0.01) suggesting an underlying 
consumptive process. Receiver Operating Characteristic curves for predicting mortality 
are shown in Table 1. When plasma samples were added with 293XL-hTLR9 reporter 
cells, there was no production of SEAP at any time point, indicating no NF-kB 
activation and the cfDNA in trauma samples is not bacterial in origin. When MPO levels 
were quantified as a surrogate marker of NETosis, there was no correlation to cfDNA 
levels (r= –0.192, p = 0.115); however, a positive correlation existed between MPO and 
cfDNA in a comparison group of septic patients (n=52) from the DYNAMICS study 
(r=0.424, p < 0.001). 
Conclusion: Levels of cfDNA and PC are abnormal in multiple critical conditions such 
as sepsis and trauma. However, variation in the source of cfDNA between septic and 
trauma patients may account for differences in prognostic utility. In trauma patients, 
future studies into dysregulation of platelet production and function may prove useful 
for improving survival.      
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Complications of Computed Tomographic Pulmonary Angiography to Rule Out 
Pulmonary Embolism in a Tertiary Care Cancer & Neuroscience Center 
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Background: Pulmonary embolism is a difficult diagnosis, with potentially serious 
consequences, but computed tomographic pulmonary angiography is also not without 
complications. Our hospital is a cancer and neuroscience center with high risk for 
pulmonary embolism, and high frequency of performing computed tomographies for it.    
Methods: This is a prospective observational study designed to measure all the 
potential complications of computed tomographic pulmonary angiographies in adults 
(including contrast-induced nephropathy and allergic reactions, as well as lifetime 
radiation related risk of cancer and cancer mortality). We then compared this to the 
incidence of pulmonary embolism and the frequency of its complications in the same 
cohort (mechanical ventilation, use of vasopressors, and hemorrhage from 
thrombolysis), as well as the pulmonary embolism cases that could have been missed 
if computed tomography was only performed for high risk patients.    
Results: We analyzed a sample of 134 consecutive patients who presented to the 
emergency department between March 2014 and December 2017. We found a 13.4% 
incidence of contrast-induced nephropathy (18/134 patients). None of them required 
dialysis & nobody developed allergic reactions. Lifetime risk of cancer attributable to 
this computed tomography exposure was estimated to increase by 0.147% & risk of 
death by 0.071%. The incidence of confirmed pulmonary embolism in the same sample 
was 20.1% (27/134 patients), 3 of them died because of pulmonary embolism 
(representing 11.1% from patients with confirmed pulmonary embolism). 11.2% 
required mechanical ventilation (15/134 patients), and 5.2% required vasopressors 
(7/134 patients). Only 1 patient re-quired thrombolytic therapy (0.7%). He did not 
develop hemorrhage after treatment. Compared to the 11.1% mortality rate of treated 
cases, the historical mortality rate of undiagnosed and untreated cases has been 
reported between 26-30%. If computed tomography was restricted to high clinical risk 
cases, we could have missed 55% of pulmonary embolism cases, resulting in a 
potential mortality increase from 11.1% to 20.2%.    
Conclusion: The incidence of pulmonary embolism and its complications in this patient 
population was higher and more serious than the incidence of computed tomography 
complications. Therefore, we would still recommend maintaining a low threshold of 
obtaining a computed tomography pulmonary angiography in this patient population.  
 

Table 1 – Primary Endpoints 
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Table 2 – Lifetime Cancer, Leukemia, & Mortality Risks Attributable to  
Exposure to 1 CTPA 

 

Figure 1 
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Introduction: Renal replacement therapy (RRT) is a complex and expensive form of 
life-sustaining therapy, reserved for our most acutely ill patients. While a number of 
randomized trials have evaluated the optimal timing to start RRT among critically ill 
patients in the ICU, there has been a paucity of trials providing guidance on when and 
under what circumstances to ideally liberate a patient from RRT.1,2,3   
Objectives: To conduct a systematic review and meta-analysis of available evidence 
on clinical and biochemical markers that predict renal recovery and successful 
liberation from acute RRT among critically ill patients with acute kidney injury (AKI). 
Methods: A comprehensive search strategy was developed in consultation with a 
research librarian and independently peer-reviewed by a second librarian. Electronic 
databases (Ovid Medline, Ovid Embase and Wiley Cochrane Library) were searched, 
as were selected grey literature sources. Our search strategy focused on concepts 
related to RRT (i.e., intermittent hemodialysis (IHD), slow low-efficiency dialysis 
(SLED), continuous renal replacement therapy (CRRT)); intensive care medicine (i.e., 
involving any intensive care unit (ICU) setting) and discontinuation of therapy (i.e., 
either clinical, physiological and biochemical parameters of weaning acute RRT). 
Citation screening, selection, quality assessment and data abstraction were performed 
in duplicate. Studies were pooled in statistical meta-analysis when deemed sufficiently 
clinically homogenous, with sensitivities and specificities pooled simultaneously using a 
hierarchical summary receiver operator characteristic curve (HSROC) and bi-variate 
analysis.  
Results: Our search yielded 3031 results, of which 20 studies fulfilled eligibility; 18 
cohort studies and 2 case control studies, evaluating a total of 3650 patients (Figure 1). 
Studies were assessed for quality and risk of bias using the Newcastle-Ottawa Score 
(NOS). The mean NOS score was 7 (range 4-9) and the majority of studies were of 
high quality (n=16, 80%) with 4 studies rated as moderate quality (20%). There were 
no studies identified as being poor quality. The most commonly identified parameter 
was urine output, identified in 9 studies (45%), followed by serum Cystatin C, which 
was identified in 3 studies (15%). Other identified biomarkers included kinetic eGFR, 
plasma NGAL, urine urea, creatinine clearance (2- and 24- hour), NT-proBNP and 
multivariate models including baseline parameters, each identified in a single instance. 
However, all identified parameters exhibited significant heterogeneity between studies.  
Conclusion: 20 studies were identified evaluating clinical and biochemical parameters 
of weaning RRT in critically ill patients with AKI. Urine output and serum cystatin C 
were the most commonly identified parameters, although definitions and cutoff values 
were heterogenous between studies. Further study is required to better define cutoffs 
and clarify the role of various biomarkers and elucidate accurate predictive models of 
RRT weaning in the critically ill patient population. Future work will involve quantitative 
analysis of the various identified weaning parameters.   
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Figure 1 – Flow Diagram of Study Selection 
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Development and Evaluation of an Interactive ICU Workshop for High School 
Students 
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Introduction: Intensive care unit (ICU) survivors are at an increased risk of disability 
associated with muscle wasting and ICU-acquired weakness (ICUAW)1-3. There are 
many multidisciplinary employment opportunities within clinical care and research that 
are dedicated to preventing disability and promoting recovery in ICU survivors. 
Recognized team members include intensivists, nurses, and physiotherapists. Other 
valued team members also include respiratory and occupational therapists. In 
preparation for post-secondary training, Grade 11 students have a selection of health-
related pre-requisite courses, making these students and ideal cohort to highlight the 
diverse career and research opportunities in the ICU. Therefore, an interactive 
workshop inspired by the CYCLE research program was developed to introduce Grade 
11 students to clinical and research opportunities within the ICU4-6. 
Objectives: To develop an interactive workshop to: 1) introduce Grade 11 high school 
students to career opportunities in critical care; 2) introduce students to common 
technologies and equipment in the ICU; 3) simulate the effects of ICUAW and introduce 
physiotherapy interventions to address ICUAW; 4) highlight current rehabilitation 
research, specifically in-bed cycling, to improve ICU survivor recovery.   
Methods: We engaged a multidisciplinary team including research clinicians, research 
coordinators, graduate students, and a 2nd year physiotherapy student completing a 
clinician-scientist placement at St Joseph’s Healthcare Hamilton to develop the 
workshop. We designed activities to encourage student participation, provide practical 
learning opportunities, and promote critical thinking (Table 1). An ICU summary 
handout was created to introduce students to the concept of critical care, related 
careers, and common ICU technologies. Three physiotherapists, 1 research 
coordinator, 1 physiotherapy student, and 1 MSc graduate student led the 
workshop.  Following the workshop, participants completed a self-administered, 10-
item questionnaire including demographics, open-ended questions, and 6 questions 
using a 7-point Likert scale (Table 2). We calculated the mean and standard deviation 
(SD) using Microsoft Excel for all interval, ordinal, and nominal data. Thematic analysis 
was conducted to summarize participants’ responses to open-ended questions.   
Results: Two teachers and 17 Grade 11 students (mean (SD) age 16.3 (0.5) years, 
79% female) from 2 Hamilton high schools participated. The overall rating of the 
workshop was 6.64 (0.68). Table 1 outlines the mean (SD) ratings. Notably, 
participants mentioned at least 1 of the 3 interactive stations as their favourite part of 
the workshop (95%). Participants recommended more interactive stations and 
additional emphasis on the in-bed cycling research trials. Students expressed interest 
in various disciplines including medicine (63%), nursing (41%), and allied health 
(29%).  
Conclusion: This 3-hour interactive workshop introduced high school students to the 
diverse career and research areas in critical care. The interactive stations elicited very 
high ratings from all students and teachers, who reported stations as understandable, 
organized and fun. Both students and teachers appreciated the workshop content as 
an opportunity to assist them in future career decisions. Results from this workshop 
can be applied to future knowledge translation initiatives aimed to educated high school 
students about the many constituents of the ICU.  
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Table 1: Interactive Workshop Activity Descriptions 

Activity Duration 
(minutes) 

Description 

Introductory Lecture 25 Students received an introduction to common 
health care professions in the ICU, with an 
emphasis on the role of the physiotherapist in 
the treatment and prevention of ICU acquired 
weakness (ICUAW). Students received an 
overview of in-bed cycling research, including 
the rationale to address ICUAW and improve 
ICU patient outcomes1-3. 

Students rotated among the following 3 stations (groups of 5-6 students): 
Interactive Station 1: 
Simulated patient 
room 

35 This station consisted of two activities. Through 
both activities, students learned how to 
measure SpO2 and blood pressure (BP) and 
were introduced to common ICU technologies 
through a scavenger hunt activity. This included 
a simulated patient room with the technologies 
attached to a “mannequin” patient. 

Interactive Station 2: 
ICU patient 
simulation 

35 This station emphasized the severe physical 
and functional implications of ICUAW through 
student performance of common physiotherapy 
physical mobility outcome measures (30 
second sit to stand and 2-minute walk test) with 
and without weighted equipment. The 
simulation equipment was intended to restrict 
student’s physical and respiratory abilities 
mimicking some of the limitations associated 
with ICUAW. 

Interactive Station 3: 
Introduction to in-bed 
cycling activity 

35 Students had the opportunity to try in-bed 
cycling, and to discuss the evolution of in-bed 
cycling investigations with researchers.  

Question Period 15 Following the interactive stations, students 
discussed associated health care and research 
career opportunities with local ICU clinicians 
and researchers from St Joseph’s Healthcare 
Hamilton. 

Feedback 5 Students were given the opportunity to fill out a 
10 item self-report questionnaire anonymously.  

Total time 150  
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Table 2: Participant Ratings (n=19) 

Item Rating; mean (SD) 
ICU Summary Handout 

Easy to understand 
Learned something new 
Well organized 

 
6.56 (0.70) 
6.83 (0.38) 
6.44 (0.92) 

Introductory Lecture 
Easy to understand 
Learned something new 
Well organized 

 
6.63 (0.68) 
6.74 (0.56) 
6.68 (0.56) 

Interactive Station 1: Simulated patient room 
Easy to understand 
Learned something new 
Well organized 
Activities were fun 

 
6.53 (0.70) 
6.84 (0.50) 
6.84 (0.50) 
6.79 (0.54) 

Interactive Station 2: ICU patient simulation 
Easy to understand 
Learned something new 
Well organized 
Activities were fun 

 
6.68 (0.82) 
6.68 (0.75) 
6.79 (0.54) 
6.72 (0.57) 

Interactive Station 3: Introduction to in-bed cycling 
Easy to understand 
Learned something new 
Well organized 
Activities were fun 

 
6.89 (0.31) 
6.79 (0.54) 
6.95 (0.23) 
7.00 (0.00) 

Overall Rating 6.64 (0.68) 
 
Legend: Item response for handout and interactive activities were rated on a 7 point 
Likert scale, where 1 point represented “strongly disagree” and 7 points represented 
“strongly agree”. For overall ratings, 1 point represented “needs improvement” and 7 
points signified “outstanding”. 
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Diarrhea During Critical Illness: An Interim Analysis 
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Introduction: Diarrhea is a frequent concern in the Intensive Care Unit (ICU) and its 
incidence varies from 2-95%. This variation may be due to the absence of a consistent 
definition of diarrhea and inattention to this clinical problem.  
Objectives: The objectives of this study were to describe the epidemiology of diarrhea 
in critically ill patients including the incidence, risk factors, and consequences of 
diarrhea, and the incidence of Clostridium difficile-associated diarrhea.  
Methods: This prospective cohort study was undertaken over 10 weeks in 9 ICUs in 
Canada and the United States. We included all patients >18 years old who were 
admitted to the ICU for >24 hours and followed them daily until ICU discharge. The 
bedside nurse documented all bowel movements, classifying them using the Bristol 
and Bliss Stool Charts. We defined diarrhea in 3 ways: 1) WHO Criteria of >3 liquid 
bowel movements per day (Bristol type 7), 2) any Bristol type 6 or 7 stool, and 3) any 
Bliss score of 4. Daily data on pertinent life support, laboratory values (e.g., 
electrolytes), treatment (e.g., medications, fecal management devices, nutrition), and 
outcomes (including mortality) were evaluated using multivariate methods.  
Results: Among 865 patients, the incidence of diarrhea varied based on the definition 
(WHO Criteria: 77.3%; 95% CI 774.4-80.0, Bristol Stool Chart definition: 56.8%; 95% 
CI 53.5-60.1, Bliss Stool Chart definition: 39.9%; 95% CI 36.7-43.2). Risk factors 
associated with diarrhea on multivariable analysis included total number of antibiotic 
days OR 1.17 (95% CI 1.10-1.24) use of sorbitol-containing medications 1.76(95% CI 
1.27-2.45) and enteral nutrition OR 2.24 (95% CI 1.56-3.22), while opiates were 
associated with a lower risk OR 0.22 (95%CI 0.13-0.36).  Diarrhea often prompted 
cessation of enteral nutrition, prokinetics or stool softeners, or fecal management 
device insertion.  Overall mortality was not different between diarrhea (78.6%) and non-
diarrhea (73.8%) groups (p=0.184). Only 18/56 (32%) of Clostridium difficile toxin 
positive patients met the definition of Clostridium difficile-associated diarrhea.  
Conclusion: In this multicenter cohort of critically ill patients, diarrhea occurred 
frequently; although the reported incidence differed based on the definition employed. 
Clostridium difficile-associated diarrhea was rare. Antibiotics exposure, hyperosmolar 
medications use and enteral nutrition increased the risk of diarrhea; opiates reduced 
it.     
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Background: Diarrhea is of interprofessional concern in daily ICU care, often 
associated with changes in drugs, diet, and can result in the insertion of rectal 
devices. The objective of this nested sub study within the PROSPECT Trial was to 
describe the incidence, risk factors for diarrhea in mechanically ventilated patients at 
the two-thirds enrolment mark.  
Methods:  PROSPECT Research Coordinators collected baseline and daily data on 
patients enrolled in a randomized placebo-controlled trial testing the effect of twice 
daily Lactobacillus rhamnosus GG on infectious outcomes and diarrhea. Patients were 
considered as a cohort rather than in 2 groups. Bedside Nurses prospectively 
documented daily bowel movements [BMs], recording the number, frequency, and 
Bristol Stool Form type. We defined diarrhea as either >3BMs per day or >1 Bristol type 
6 or 7 stool.   
Results: Among 1,243 invasively mechanically ventilated patients, 70.2% received 
inotropes, 13.4% received renal replacement therapy and 1.5% were on extracorporeal 
membrane oxygenation (ECMO) at some time in ICU. The mean age was 60.3 
(standard deviation [SD] 16.4) years, and the mean APACHE II Score was 22.1 (SD 
8.0). Over 16,685 ICU patient-days, every BM was characterized. The incidence of 
diarrhea was 59.5% when defined as > 3 Bristol Type 6/7 BMs on any day, and 84.2% 
when defined as > 1 Bristol Type 6-7 stool on any day. No BMs were passed on 5,985 
patient-days. Multivariate Cox proportional hazards regression showed that age, illness 
severity and history of Clostridium difficile were not associated with diarrhea.  However, 
frailty (Hazard Ratio [HR] 1.21, 95% CI 1.04-1.42) and prior gastrointestinal disease 
(inflammatory bowel disease, irritable bowel syndrome or celiac disease) (HR 
1.77,95%CI 1.21-2.60) significantly increased the risk.  In terms of daily events and 
exposures, advanced life supports (vasopressors and renal replacement therapy) and 
motility agents (prokinetics and opiates) were not associated with diarrhea.  However, 
antibiotics (HR 1.70, 95%CI 1.38-2.09), enteral nutrition (HR 1.35, 95%CI 1.01-1.79), 
laxatives (HR 2.11, 95%CI 1.75-2.53), and ICU-acquired Clostridium difficile infection 
(HR 3.48, 95%CI 1.75-6.93) significantly increased the risk of diarrhea.  Acid 
suppression with proton pump inhibitors were associated with diarrhea (HR 1.29, 
95%CI 1.06-1.57), whereas histamine-2-receptor antagonists were not (HR 1.11, 
95%CI 0.91-1.36).     
Conclusions:  This analysis shows that diarrhea affects the majority of mechanically 
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ventilated patients. While some baseline factors increase the chance of diarrhea during 
critical illness (e.g., frailty, and gastrointestinal comorbidity associated with diarrhea), 
some potentially modifiable time-dependent factors also increase the risk (e.g., 
antibiotics, enteral nutrition, Clostridium difficile infection and proton pump inhibitors).    
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Do Social Determinants Increase the Risk of an In-Hospital Critical Event When 
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Introduction: The Hamilton Early Warning Score (HEWS) is an electronic bedside tool 
that uses vital sign abnormalities to detect potential critical events. HEWS at ED triage 
had poor (AUROC 0.62) discriminative ability for predicting the likelihood of critical 
event during subsequent hospital stay but better discrimination for critical events in 
patients who are septic (AUROC 0.82).1,2 New evidence suggests using social 
determinants may assist in predicting adverse events. A Danish study found that 
among septic ICU patients, low income was significantly associated with increased 30-
day mortality.3 In 2010, McMaster University and the Hamilton Spectator collaborated 
on the Code Red project which described the disparities in the determinants of health 
and health status that exists in the City of Hamilton’s neighbourhoods.4,5 
Objectives: The primary objective of our study was to determine whether the addition 
of social determinants such as postal code and income level add predictive value to the 
current HEWS. 
Methods: The study population was derived from an existing database of patients 
admitted to one of 8 adult medical or surgical wards at the Hamilton General and 
Juravinski hospitals over a 6-month period from January to June 2015. Cases 
experienced a critical event defined as an unplanned intensive care unit admission, 
cardiopulmonary resuscitation, or unexpected death. Controls were matched to cases 
in a 2-to-1 ratio controlling for comorbidities defined by their Charlson Comorbidity 
Index. To this case-control data was added the first half of the postal code and the 
income tertiles for these areas of Hamilton. We used the 2010 Hamilton Code Red 
report to define postal codes residing in higher risk areas.4,5 Conditional Regression 
was used to evaluate the correlation between HEWS at ED triage, residing in a high-
risk area, and income tertiles as a predictor for critical events. 
Results: The cohort consisted of 798 patients 270 of whom experienced a critical 
event (45.1%). Chi-Square analysis identified that residing in Code Red areas (p=0.01) 
and an elevated HEWS at ED triage (p=0.00) as significant. Conditional regression 
analysis identified Code Red areas (p=0.02, RR= 1.81) and HEWS (p=0.03, RR= 1.27) 
but not income tertiles as predictors for critical events. 
Conclusion: We found that residing in a Code Red area within Hamilton placed 
patients admitted to a medicine or surgical ward at increased risk for a critical event. 
Income level, as determined by one’s postal code was not found to be a predictor for 
critical event. Further investigation into the utility of early warning scores should 
consider other social determinants such as education and housing quality as well 
access to a primary care physician and transportation.   
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Introduction: Passive cycling (PC) is a practical intervention that may improve 
functional outcomes and decrease pain in septic patients, possibly by reducing 
inflammation (Amidei, 2013) in early stages of sepsis when active exercise is not 
feasible due to sedation. It is a safe and feasible intervention in intensive care units 
(ICU) (Pires-Neto, 2013) despite increasing oxygen consumption in mechanically 
ventilated patients (Savi, 2010). However, while it can benefit patients by preserving 
muscle mass and strength (Hickmann, 2018), it can potentially lead to impaired distal 
organ perfusion. Furthermore, the effective dose of PC may vary between patients. The 
effect of PC on distal organ perfusion, and variation in patient responses to differing 
intensities of passive exercise remains unknown. These factors are critical to 
establishing the safety and appropriate dosage of PC in individual critically ill patients 
during the acute phase of their illness.  
Objectives: 1) To observe the effect of PC on global hemodynamics, cerebral blood 
flow, and heart function in septic patients. 2) To observe the optimal intensity of PC in 
patients.  
Methods: We used Finapres® NOVA and intravenous monitoring, transcranial 
Doppler, and speckle-tracking echocardiography to measure global hemodynamics, 
middle cerebral artery velocity (MCAv, an indicator of cerebral blood flow) and cardiac 
function (left ventricular ejection fraction [EF] and global longitudinal strain [GLS]) 
during incremental increases of in-bed PC intensity in septic patients. The protocol 
started and ended with 5 minutes of baseline measurements at rest. PC intensity was 
progressively increased from 5 to 55 rotations per minute (RPM) in 10 RPM 
increments, with each experimental stage lasting 5 minutes. Mean values were 
calculated for all measured parameters during the last 2 minutes of each experimental 
stage. ANOVA was used to determine difference between experimental stages both 
within and between patients.  
Results: Ten septic patients (6 males, 4 females: age 53.3 ± 9.8 years) completed the 
protocol within 1-3 days of sepsis onset. Increasing PC intensity had no effect on global 
hemodynamics, but was associated with a dose-dependent decrease in MCAv, and an 
improvement in both EF and GLS. The changes in MCAv, EF, and GLS were not 
uniform across patients, occurring at different PC intensities in some, while not 
changing in others.  
Conclusions: In contrast to healthy volunteers (Chen et al, 2017), increasing PC 
intensity in septic patients is associated with a dose-dependent decrease in cerebral 
blood flow and improvement in heart function, despite stable hemodynamics. 
Furthermore, the PC intensity that results in these changes varies between patients. 
Our results are the first to show that in-bed PC can induce changes in distal organ 
function, improving heart contractility in a dose-dependent manner. However, this may 
come at the expense of brain perfusion. The PC intensity dose that results in these 
changes differs between patients, suggesting the need for its individualized prescription 
in individual patients.  
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Introduction & Objective: Sepsis and septic shock are characterized by a 
dysregulated immune response to microbial invasion1. Bacterial infection of the lung 
and abdominal cavity constitute the commonest causes of sepsis2. In the peritoneal 
cavity two types of macrophages (Mɸ) are recognized: large Embryonic derived (Ed) 
Myb independent Mɸ or LPMs, crucial for tissue homeostasis, mainly replaced by pro-
inflammatory small Mɸ or SPMs originated from circulating monocytes under 
inflammatory conditions. Myb¯ Mɸ derived from pluripotent stem cells (PSCs) have 
demonstrated therapeutic benefit in experimental pulmonary transplantation and animal 
models of acute and chronic airway diseases3. We wished to determine the potential of 
intra-peritoneal Ed-Mɸ delivery in a rodent polymicrobial abdominal sepsis. 
Methods: Directed differentiation of murine PSCs was used to produce expandable 
Ed-Mɸ conditioned to a ‘LPM-peritoneal-like’ phenotype with granulocyte–macrophage 
colony–stimulating factor. Polymicrobial sepsis was developed in rats by instilling cecal 
slurry intraperitoneally (i.p., 0.5g/kg). Ed-Mɸ (10x10^6 cells/kg) or vehicle (PBS) were 
given i.p. to the rats 4h later and the animals were monitored for 48 or 72 hours. Lung 
functional parameters, broncho-alveolar lavage (BAL), peritoneal lavage fluid (PLF) 
and major organs were collected for infiltration and bacterial count assessment. 
Macrophages (Mf) and neutrophils (Nf) were isolated from the peritoneum of septic 
animals using Ficoll gradient and their phagocytic function (using serum opsonized 
zymosan), activation state, reactive oxygen species (ROS) production, as well as Mf 
efferocytosis determined by confocal microscopy. Nf apoptotic markers were assessed 
by Western blot analysis.   
Results: Ed-Mɸ treatment significantly attenuated the increase in alveolar and 
peritoneal white blood cell and neutrophil infiltration induced following abdominal fecal 
sepsis. Ed-Mɸ-treated rats cleared bacteria more efficiently, with lower bacterial counts 
(CFU/mL in the lung, liver & spleen compared to vehicle-treated animals). Peritoneal 
Mɸ isolated from septic rats treated with Ed-Mɸ showed better attachment, more 
effective phagocytosis and higher ROS production, compared to Mɸ’s from vehicle 
treated animals. In contrast, peritoneal Nf isolated from septic rats treated with vehicle 
were more active and produced more ROS than Nf isolated from septic rats treated 
with Ed-Mɸ. Apoptotic markers (Caspase-3 and Bax) were significantly more 
expressed in PLF Nf from Ed-Mɸ treated than vehicle treated septic rats 72h after 
sepsis induction. That indicates prolonged life span of PLF Nf from PBS-treated rats, 
as another sign of more severe sepsis4 in this animal group. 
Conclusions: Intra-peritoneal Ed-Mf therapy attenuated the severity of fecal sepsis, 
and reduced bacterial load, and may have therapeutic potential for systemic sepsis.   
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Introduction/Background: End of life (EOL) care is a pivotal component of 
comprehensive care for critically ill patients.  EOL care in the ICU includes providing 
grieving patients and families with medical, psychological, and spiritual support, as well 
as supporting the patient or family’s wishes for organ donation when death is a 
probable or expected outcome. To prepare future critical care medicine (CCM) 
physicians to provide this care, training programs should include teaching on EOL care 
as part of their formal curricula.  
Objectives: The objective of the ESPRIT Study (End of Life Skills & Professionalism 
for Critical Care Residents in Training) was to conduct a cross-sectional survey of 
Canadian CCM residents and program directors to describe and analyze current 
educational practices about EOL care.  
Methods: We identified survey topics and items following a focused literature review 
related to each critical care national objective of training. We then created questions 
about each topic to address 3 domains of interest: 1) curricular content & evaluation 
methods, 2) resident’s preparedness to meet these objectives, and 3) how learning 
could be improved. We formatted a self-administered instrument tailored to each 
respondent group, performed pilot testing for each instrument, and used a Clinical 
Sensibility Questionnaire to test our resident survey instrument. We then distributed the 
ESPRIT Survey to all CCM residents and program directors across the 13 CCM 
programs in Canada.  
Results: Our national response rate was 82% (n=78) for the resident survey and 92% 
(n=12) for the program director survey. For 7 of 8 EOL learning objectives, residents 
reported direct observation as the teaching modality used most effectively in their 
training, followed by informal advice and academic half-day teaching. For non-donation 
EOL objectives, residents reported most comfort on a 5-point Likert scale with 
withdrawal of life-sustaining therapy (WLST) (mean 3.6; SD 0.8) and pain & symptom 
management (mean 3.6; SD 0.8), and the least comfort with cultural awareness (mean 
3.2; SD 1). For donation-related skills, residents were most comfortable identifying 
neurologically deceased potential donors (NDDs) (mean 3.6; SD 1), and least 
comfortable with conducting a donation after cardiac death (DCD) (mean 2.5, SD 1.1). 
Similarly, program directors cited academic-half day, direct observation, and palliative 
care experiences as the most commonly used teaching modalities to address EOL 
learning objectives in their program. Program directors ranked WLST as the most 
effectively taught objective (mean 3.67; SD 0.7), and cultural awareness as least 
effectively taught (mean 2.67; SD 0.8). For donation-related objectives, program 
directors ranked declaration of death by neurologic criteria as the most effectively 
taught (mean 4.5; SD 0.7), and discussing DCD with families as least effectively taught 
(mean 2.67; SD 1.2).   
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Conclusions: EOL learning objectives in Canada are currently most effectively taught 
through direct observation, informal advice, and academic-half day sessions. Residents 
self-report a modest level of comfort with all EOL teaching objectives except for those 
related to donation after cardiac death- an area which program directors also identify 
as requiring more effective teaching.   Critical care medicine residency programs may 
consider implementing a comprehensive EOL curriculum including focus on these 
objectives.  Particular attention should be devoted to organ donation to ensure these 
competencies are attained.    
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Introduction: Antibiotic resistance is a serious global threat resulting in a significant 
clinical and economic burden. Identifying resistance between different epidemiological 
groups is required to identify sub-populations of ICU patients who may be more 
susceptible to life-threatening infections caused by resistant pathogens.   
Objectives: The specific aim of this retrospective cohort study was to determine the 
frequency of resistant organisms among different epidemiological sub-groups of 
patients within the Cooperative Anti-microbial Therapy of Septic Shock (CATSS) 
Database with an ICU admission diagnosis of septic shock. 
Methods: We conducted a retrospective review of a critically ill patients with septic 
shock within the CATSS Database between 1996 and 2012. The presence or absence 
of resistant organisms was pre-specified. Multivariable logistic regression analysis was 
used to describe independent predictors of the presence of antibiotic resistance and 
the effect of antibiotic resistance on ICU and hospital mortality among patients with 
septic shock.  
Results: Increasing age (OR 1.00 95% CI 1.00,1.03) , liver failure (OR 1.23 95% CI 
1.03,1.46), ventilator dependence (OR 2.09 95% CI 1.16,3.76) diabetes mellitus 
requiring insulin (OR 1.22 95% CI 1.04,1.42), elective surgery (OR 1.33 95% CI 
1.17,1.52) and emergent surgery (OR 1.24 95% CI 1.05,1.48), neuromuscular disease 
(OR 1.54 95% CI 1.15,2.06) and nosocomial acquired infection (OR 1.70 95% CI 
1.52,1.90) were independent predictors of the increased odds of the presence of any 
resistant organism at the time of diagnosis of septic shock. Leukemia (OR 0.80 95% CI 
0.64, 1.00) and the history of hypertension (OR 0.86, 95% CI 0.78, 0.96) were 
independent predictors of reduced odds of the presence of any resistant organism at 
the time of diagnosis of septic shock. In the multivariable model, the presence of any 
antibiotic resistant organism was not an independent predictor of either ICU or hospital 
mortality. However, increasing age (OR 1.03 95% CI  1.02,1.03), APACHE (OR 1.10 
95% CI 1.09,1.11), AIDS (OR 2.32 95% CI 1.65,3.26), lymphoma (OR 1.99 95% CI 
1.47,2.69) metastatic cancer (OR 1.36 95% CI 1.15,1.62), liver failure (OR 3.36, 95% 
CI 2.70,4.18) chronic dialysis (OR 1.40 95% CI 1.09,1.79) emergent surgery (OR 1.34 
95% CI 1.090,1.65) ICU admission source from a medical ward (OR 1.44 95% CI 
1.24,1.67) and nosocomial acquired infection (OR 2.04 95% CI 1.78,2.33) were 
independent predictors of increased odds of hospital mortality. Admission source from 
the emergency room (other hospital ER OR 0.54, 95% CI 0.44, 0.67 or the same 
hospital ER OR 0.73 95% CI 0.62, 0.85), and history of hypertension (OR 0.82, 95% CI 
0.72, 0.92) were independent predictors of reduced odds of hospital mortality. 
Conclusion: Increasing age, liver failure, ventilator dependence, insulin dependent 
diabetes, elective and emergent surgery, neuromuscular disease and nosocomial 
acquired infection were predictors of increased odds of the presence of antibiotic 
resistance at the time of septic shock. Increasing age, APACHE, AIDS, lymphoma, 
metastatic cancer, liver failure, chronic dialysis, emergent surgery medical ward 
admission source and nosocomial acquired infection were independent predictors of 
hospital mortality. Hypertension and ER origin were independent predictor of reduced 
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odds of hospital mortality. We did not show a significant relationship between the 
presence of any antibiotic resistant organism and mortality.  
 
 
 

Table 1 - Multivariable Logistic Regression for Independent Predictors of the 
Prevalence of Antibiotic Resistance at the Time of Septic Shock Diagnosis 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
i Multivariable Model with variables P≤ 0.20  
 
 
 
 
 
 
 
 
 

Patient 
Characteristic 

Univariable Model  
OR (95% CI) 

P Value Multivariable model i 
OR (95% CI) 

P Value 

Age, year 1.003 (1.000-1.005) 0.032 1.002 (0.996-1.007) 0.013 
APACHE 1.006 (1.000-1.011) 0.032 1.004 (1.001-1.007) 0.554 
Nonsocomial 
acquired Infection  

1.878 (1.727-2.043) ≤ 0.001 1.699 (1.517-1.904) ≤ 0.001 

AIDS 0.825 (0.620-1.099) 0.188 1.066 (0.789-1.439) 0.677 
Leukemia 0.879 (0.724-1.069) 0.197 0.797 (0.636-0.998) 0.048 
Metastatic Cancer 1.196 (1.044-1.371) 0.010 1.058 (0.914-1.225) 0.448 
Immunosuppression 1.166 (1.034-1.316) 0.012 1.088 (0.929-1.274)  0.293 
Organ Transplant 1.368 (1.114-1.681) 0.003 1.184 (0.938-1.496) 0.155 
Neutropenia 1.175 (0.951-1.144) 0.114 1.135 (0.888-1.451) 0.312 
Liver Failure 1.180 (1.006-1.385) 0.042 1.227 (1.028-1.463) 0.023 
Chronic Heart Failure 0.905 (0.790-1.037) 0.151 0.874 (0.756-1.010)  0.069 
Hypertension, high 
blood pressure 
medication required 

0.863 (0.784-0.950) 0.003 0.863 (0.777-0.958) 0.006 

Ventilator Dependent 2.072 (1.180-3.636) 0.011 2.088 (1.159-3.761) 0.014 
Chronic Renal Failure 1.200 (1.073-1.343) 0.001 1.154 (0.979-1.360) 0.088 
Chronic Dialysis 1.237 (1.065-1.437) 0.005 1.075 (0.866-1.334) 0.512 
Diabetes Mellitus, 
insulin dependent 

1.254 (1.083-1.452) 0.002 1.215 (1.036-1.424) 0.017 

Elective Surgery 1.643 (1.472-1.834) ≤ 0.001 1.332 (1.166-1.521) ≤ 0.001 
Emergent Surgery 1.538 (1.314-1.800) ≤ 0.001 1.244 (1.045-1.482) 0.014 
ETOH 0.846 (0.748-0.957) 0.008 0.929 (0.810-1.065) 0.292 
Organic Brain, 
dementia/multiple 
CVA 

0.862 (0.715-1.039) 0.120 0.881 (0.724-1.073) 0.207 

Neuromuscular 
Disease 

1.407 (1.072-1.847) 0.014 1.540 (1.153-2.057) 0.003 

ER 0.800 (0.734-0.872) ≤ 0.001 1.166 (0.926-1.468) 0.191 
Medical 1.291 (1.180-1.412) ≤ 0.001 1.150 (0.915-1.446) 0.232 
Surgical 1.367 (1.225-1.525) ≤ 0.001 1.055 (0.825-1.348) 0.670 

Other ER 0.697 (0.601-0.809) ≤ 0.001 0.999 (0.766-1.303) 0.994 
Other ICU 0.771 (0.627-0.948) 0.014 0.919 (0.680-1.243) 0.583 
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Table 2 - Multivariable Logistic Regression for Independent Predictors  

of ICU Mortality 
 

 
1 Multivariable Model P <0.20 fit with resistance 
2 Multivariable Model P <0.20 fit with resistance and LN ICU LOS 
3 Multivariable Model P <0.20 fit with resistance and LN HOSP LOS 

 

 

 

  

Patient 
Characteristic 
 

Univariable Model 
with Mortality OR 
(95% CI) 

P Value Multivariable 
model1 
OR (95% CI) 

P Value Multivariable model2 
OR (95% CI) 

P Value Multivariable model3 
OR (95% CI) 

P Value 

Age, year 1.016 (1.014,1.019) ≤0.001 1.016 (1.013,1.020) ≤0.001 1.015 (1.012,0.019) ≤0.001 1.016 (1.012,1.019) ≤0.001 
APACHE 1.127 (1.120,1.134) ≤0.001 1.121 (1.113,1.128) ≤0.001 1.116 (1.109,1.124) ≤0.001 1.095 (1.087,1.104) ≤0.001 
Nonsocomial 
acquired Infection  

1.597 (1.469,1.723) ≤0.001 1.273 (1.134) ≤0.001 1.350 (1.200,1.518) ≤0.001 1.062(1.396,1.838) ≤0.001 

AIDS 1.249 (0.970,1.609) 0.085 1.911 (1.410,2.591) ≤0.001 1.935 (1.420,2.636) ≤0.001 1.829(1.282,2.610) 0.001 
Lymphoma 1.836 (1.49,2.264) ≤0.001 1.237 (0.956,1.601) 0.1069 1.237 (0.952,1.607) 0.111 1.293(0.955,1.749) 0.096 
Leukemia 2.115 (1.773,2.523) ≤0.001 1.132 (0.902,1.420) 0.284 1.088 (0.864,1.371) 0.472 0.951 (0.727,1.244) 0.712 
Metastatic Cancer 1.408 (1.238,1.601) ≤0.001 1.297 (1.115,1.507) 0.001 1.233 (1.058,1.435) 0.007 1.180 (0.989,1.408) 0.067 
Immunosuppressi
on 

1.787 (1.596,2.002) ≤0.001 1.263 (1.082,1.475) 0.003 1.212 (1.036,1.418) 0.016 1.157 (0.963,1.389) 0.120 

Neutropenia 2.493 (2.055,3.024) ≤0.001 1.254 (0.969,1.623) 0.085 1.199 (0.932,1.559) 0.174 1.070 (0.786,1.456) 0.669 
NY heart failure 1.677 (1.310,2.148) ≤0.001 1.648 (1.243,2.184) 0.001 1.679 (1.260,2.238) ≤0.001 1.557 (1.117,2.172) 0.009 
Liver Failure 2.600 (2.22,3.035) ≤0.001 2.515 (2.103,3.008) ≤0.001 2.517 (2.098,3.020) ≤0.001 2.301 (1.865,2.839) ≤0.001 
Chronic Heart 
Failure 

1137 (1.004,1.287) 0.043 1.063 (0.919,1.230) 0.408 1.027 (0.886,1.191) 0.720 0.940 (0.791,1.117) 0.481 

Hypertension  
high blood 
pressure 
medication 
required 

0.836 (0.765-0.915) ≤0.001 0.836 (0.750,0.932) 0.001 0.863 (0.773,0.964) 0.009 1.116 (0.984,1.267) 0.089 

Ventilator 
Dependent 

0.867 (0.489,1.567) 0.654 0.927 (0.480,1.793) 0.823 1.119 (0.575,2.178) 0.740 1.105 (0.530,2.300) 0.791 

Chronic 
Obstructive 
Pulmonary 
Disease 

1.129 (0.963,1.324) 0.134 1.015 (8.46,1.219) 0.869 1.061 (0.881,1.277) 0.534 1.082 (0.873,1.341) 0.471 

Chronic Renal 
Failure 

1.073 (0.964,1.194) 0.198 0.807 (0.710,0.918) 0.001 0.794 (0.697,0.904) 0.001 0.833 (0.716,0.968) 0.017 

Diabetes, 
Medication  

0.861 (0.781,0.949) 0.003 0.889 (0.790,0.999) 0.048 0.874 (0.777,0.985) 0.027 0.888 (0.774,1.019) 0.090 

Diabetes, Insulin 
Dep 

0.833 (0.721,0.963) 0.013 0.730 (0.613,0.869) ≤0.001 0.732 (0.614,0.872) 0.001 0.745 (0.608,0.912) 0.004 

IVDU 0.487 (0.352,0.674) ≤0.001 0.651 (0.438,0.967) 0.034 0.678 (0.455,1.010) 0.056 0.703 (0.453,1.090) 0.115 
Thromboembolitc  0.766 (0.549,1.069) 0.117 0.836 (0.571,1.226) 0.360 0.806 (0.547,1.186) 0.273 0.876 (0.557,1.376) 0.565 
Neuromuscular 
Disease 

0.573 (0.428,0.769) ≤0.001 0.930 (0.666,1.298) 0.670 0.935 (0.669,1.305) 0.692 0.883 (0.604,1.289) 0.519 

Elective Surgery 0.900 (0.807,1.004) 0.058 0.868 (0.753,1.001) 0.052 0.888 (0.769,1.025) 0.105 1.021 (0.864,1.207) 0.805 
Any resistance 1.063 (0.978,1.156) 0.151 0.963 (0.873,1.062) 0.451 0.970 (0.879,1.072) 0.554 1.004 (0.894,1.127) 0.950 
Admission Source   

ER 0.745 (0.688,0.807) ≤0.0010 0.743 (0.596,0.927) 0.008 0.657 (0.525,0.823) ≤0.001 0.567 (0.439,0.732) ≤0.001 

Medical 1.66 (1.530,1.813) ≤0.001 1.045 (0.834,1.309) 0.702 0.955 (0.759,1.201) 0.692 1.000 (0.771,1.298) 0.999 

Surgical 0.932 (0.837,1.037) 0.195 0.846 (0.663,1.078) 0.0176 0.775 (0.605,0.991) 0.043 0.897 (0.663,1.166) 0.372 

Other ER 0.657 (0.573,0.754) ≤0.001 0.685 (0.530,0.885) 0.004 0.609 (0.470,0.790) ≤0.001 0.499 (0.371,0.670) ≤0.001 

Other Ward 1.167 (0.965,1.412) 0.111 0.864 (0.640,1.166) 0.339 0.803 (0.592,1.089) 0.157 0.803 (0.569,1.133) 0.212 

LN ICU LOS 0.629 (0.602,0.657) ≤0.001   0.677 (0.643,0.712) ≤0.001   

LN Hosp LOS 0.277 (0.263,0.291) ≤0.001     0.278 (0.262,0.295) ≤0.001 
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Table 3 - Multivariable Logistic Regression for Independent Predictors  
of Hospital Mortality 

 
1 Multivariable Model P <0.20 fit with resistance 
2 Multivariable Model P <0.20 fit with resistance and LN ICU LOS 
3 Multivariable Model P <0.20 fit with resistance and LN HOSP LOS   

Patient 
Characteristic 
 

Univariable Model with 
Mortality OR (95% CI) 

P 
Value 

Multivariable 
model1 OR (95% CI) 

P 
Value 

Multivariable 
model 2 
OR (95% CI) 

P 
Value 

Multivariable 
model 3OR (95% CI) 

P 
Value 

Age, year 1.023 (1.020-1.025)  ≤0.001 1.025 (1.022,1.029) ≤0.001 1.025 (1.021,1.028) ≤0.001 1.026 (1.123,1.030) ≤0.001 
APACHE 1.127 (1.120-1.134) ≤0.001 1.119 (1.111,1.126) ≤0.001 1.116 (1.109,1.124) ≤0.001 1.099 (1.091,1.107) ≤0.001 
Nonsocomial 
acquired 
Infection  

2.082 (1.923-2.255) ≤0.001 1.563 (1.393,1.754) ≤0.001 0.324 (1.446,1.824) ≤0.001 2.040 (1.790,2.325) ≤0.001 

AIDS 1.208 (0.938-1.555) 0.142 2.362 (1.737,3.212) ≤0.001 2.384 (1.750,3.247) ≤0.001 2.318 (1.650,3.257) ≤0.001 
Lymphoma 2.236 (1.789,2.794) ≤0.001 1.832 (1.393,2.409) ≤0.001 1.834 (1.394,2.414) ≤0.001 1.987 (1.469,2.687) ≤0.001 
Leukemia 2.430 (2.012-2.935) ≤0.001 1.445 (1.135,1.839) 0.003 1.413 (1.108,1.802) 0.005 1.271 (0.969,1.668) 0.083 
Metastatic 
Cancer 

1.537 (1.351-1.751) ≤0.001 1.436 (1.232,1.675) ≤0.001 1.387 (1.189,1.619) ≤0.001 1.363(1.149,1.617) ≤0.001 

Immunosuppres
sion 

1.734 (1.545-1.946) ≤0.001 1.118 (0.954,1.310) 0.168 1.088 (0.928,1.276) 0.299 1.010 (0.845,1.208) 0.912 

Neutropenia 2.613 (2.125-3.213) ≤0.001 1.286 (0.977,1.693) 0.073 1.243 (0.942,1.640) 0.124 1.089 (0.797,1.488) 0.591 
Liver Failure 3.117 (2.630-3.694) ≤0.001 3.498 (2.875,4.257) ≤0.001 3.510 (2.879,4280) ≤0.001 3.359 (2.697,4.184) ≤0.001 
New York Heart 
Failure 

1.940 (1.498,2.513) ≤0.001 1.555 (1.154,2.093) 0.004 1.573 (1.166,2.123) 0.003 1.444 (1.035,2.015) 0.031 

Chronic Heart 
Failure 

1.249 (1.104-1.413) ≤0.001 1.097 (0.946,1.272) 0.221 1.073 (0.925,1.245) 0.353 1.022 (0.865,1.207) 0.800 

Intermittent HD 1.135 (1.012,1.272) 0.030 1.094 (0.952,1.256) 0.204 1.095 (0.953,1.258) 0.200 1.073 (0.921,1.250) 0.364 
Hypertension  
high blood 
pressure 
medication 
required 

0.766 (0.702-0.836) ≤0.001 0.690 (0.619,0.769) ≤0.001 0.702 (0.630,0.783) ≤0.001 0.816 (0.723,0.921) 0.001 

Severe COPD 1.301 (1.11,1.524) 0.001 1.144 (0.952,1.375) 0.151 1.183 (0.983,1.423) 0.076 1.226 (0.999,1.504) 0.051 
Ventilator 
Dependent 

0.905 (0.516-1.588) 0.728 0.920 (0.477,1.772) 0.802 1.035 (0.536,1.998) 0.918 1.012 (0.499,2.054) 0.973 

Chronic Renal 
Failure 

1.277 (1.149-1.419) ≤0.001 0.857 (0.722,1.017) 0.078 0.846 (0.712,1.004) 0.056 0.861 (0.710,1.042) 0.125 

Chronic Dialysis 1.265 (1.097-1.459) 0.001 1.248 (0.994,1.566) 0.56 1.247 (0.993,1.565) 0.057 1.395 (1.085,1.793) 0.010 
Diabetes, 
Medication 
Required 

0.867 (0.789,0.953) 0.003 0.933 (0.832,1.047) 0.240 0.825 (0.824,1.038) 0.183 0.947 (0.833,1.076) 0.402 

Emergent 
Surgery 

1.227 (1.052-1.430) 0.009 1.118 (0.929,1.346) 0.237 1.167 (0.968,1.406) 0.105 1.339 (1.087,1.649) 0.006 

IV Drug Use 0.425 (0.313,0.577) ≤0.001 0.648 (0.440,0.955) 0.028 0.665 (0.451,0.981) 0.040 0.674 (0.446,1.019) 0.062 
Organic Brain, 
dementia 

1.167 (0.988-1.379) 0.069 0.998 (0.821,1.213) 0.985 0.988 (0.812,1.202) 0.904 1.075 (0.864,1.337) 0.515 

Neuromuscular 
Disease 

0.561 (0.427-0.738) ≤0.001 0974 (0.705,1.346) 0.873 0.975 (0.706,1.346) 0.877 0.937 (0.657,1.337) 0.719 

Admission 
Source 

  

ER 0.667 (0.617-0.721) ≤0.001 0.923 (0.802,1.062) 0.265 0.901 (0.783,1.038) 0.149 0.729 (0.622,0.854) ≤0.001 

Medical 2.095 (1.922-2.283) ≤0.001 1.492 (1.305,1.705) ≤0.001 1.485 (1.298,1.699) ≤0.001 1.439 (1.239,1.672) ≤0.001 

Other ER 0.524 (0.458-0.598) ≤1.00 0.741 (0.613,0.897) 0.002 0.723 (0.597,0.876) 0.001 0.539 (0.435,0.667) ≤0.001 

Other ICU 0.884 (0.738-1.059) 0.181 1.048 (0.830,1.324) 0.691 1.102 (0.871,1.393) 0.419 0.961 (0.742,1.246) 0.766 

Resistance Any 1.214 (1.118-1.318) ≤0.001 1.055 (0.957,1.164) 0.282 1.062 (0.962,1.172) 0.232 1.111 (0.996,1.240) 0.059 

LN ICU LOS 0.734 (0.704-0.765) ≤0.001   0.780 (0.742,0.820) ≤0.001   

LN Hosp LOS 0.378 (0.363-0.394) ≤0.001     0.354 (0.335,0.373) ≤0.001 
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Epidemiology of death in a single PICU over 15 years 

Sloof, Natalie1; Miller, Michael R.1,2; Sarpal, Amrita1,2,3 
1 Schulich School of Medicine & Dentistry, Western University, London, Ontario, 
Canada 
2 Children’s Health Research Institute, London, Ontario, Canada 
3 Paediatric Critical Care Medicine, Children’s Hospital London Health Sciences 
Centre, London, Ontario, Canada   
 
Introduction/Background: Advances in medicine have significantly reduced but not 
eliminated pediatric mortality. The majority of pediatric deaths occur within pediatric or 
neonatal intensive care units following withdrawal of life sustaining treatment (WLST), 
brain death (BD), failed cardiopulmonary resuscitation (CPR), or limitation of treatment 
(LT). The increasing availability of pediatric palliative care, provincial legislative 
changes regarding withholding and withdrawal of life-sustaining treatment, and 
increasing long-term survival of pediatric patients with chronic, critical illness may 
influence the distribution of modes of death. 
Objectives: To describe mode of death and changes over time as they relate to patient 
mortality over a 15-year period in a single Canadian pediatric intensive care unit 
(PICU). 
Methods: A retrospective chart review was completed for all patients who died in the 
PICU at Children’s Hospital – London Health Sciences Centre from January 1, 2003 to 
December 31, 2017. Demographic data (including sex, age, chronic conditions, 
reliance on medical technology), admission details (including admission diagnosis, 
admission source, PELOD severity score, length of stay), and factors surrounding 
death (including cause of death, mode of death, organ donation, do not resuscitate 
orders) were collected. Over the 15-year period, 326 patients were identified. Mortality 
by year ranged from 1.1% to 4.6%, with a median of 3.2%. Preliminary results showed 
overall proportions of mode of death were 59.5% WLST, 13.2% BD, 15.0% failed CPR, 
and 12.3% LT; these trends were fairly consistent over the 15-year period. The three 
most common causes of death were injury/poisoning (24.8%), infection (13.8%), and 
congenital (11.0%). Twenty percent of the patients who died in the PICU were 
dependent on technology prior to PICU admission. Approximately 50% had a 
significant premorbid condition. Further analyses are pending.  
Conclusions: Preliminary analyses indicated that WLST was the most common mode 
of death. Of the patients in the PICU who died, the proportion that had existing 
dependence on medical technology has not changed over time. Further investigations 
with larger patient populations are necessary to elucidate trends in mode of death over 
time.  
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Establishing Feasibility & Safety of Providing Critical Care for Patients with 
Ebola through Design of a Simulated Ebola Treatment Unit 

Kiiza, Peter1; Mullin, Sarah1 ; Teo, Koren2 ; Perez, Adic1 ; Piquette, Dominique3 ; Lee, 
James3; Thompson, Kelly4; Kao, Raymond5; Chan, Adrienne6; Mishra, Sharmistha6; 
Hajek, Jan7; Murthy, Srinivas7; Lamontagne, Francois8; Tien, Homer9; Marshall, John3; 
Simor, Andy6; Burgess, Rob10; Hall, Trevor10; Christian, Michael11; Pinto, Ruxandra1; 
Vanderschuren, Abel12; Goodman, Len13; Adhikari, Neill3; Fowler, Rob3   
1 Sunnybrook Research Institute, Sunnybrook Health Sciences Centre, Toronto, 
Canada  
2 Canadian Forces Health Services Group, Toronto, Ontario, Canada 
3 Interdepartmental Division of Critical Care Medicine, University of Toronto, Toronto, 
Ontario, Canada 
4 The George Institute for Global Health, Sydney, Australia 
5 Chief of Medicine, Canadian Forces Health Services, Associate Professor, Western 
University, London, Ontario, Canada 
6 Division of Infectious Diseases, Department of Medicine, University of Toronto, 
Toronto, Ontario, Canada 
7 Division of Infectious Diseases, Department of Medicine, University of British 
Columbia, Vancouver, British Columbia, Canada 
8 Centre hospitalier universitaire de Sherbrooke, Quebec, Canada 
9 Department of Surgery, University of Toronto, Toronto, Ontario, Canada 
10 Sunnybrook Hospital, Toronto, Ontario, Canada 
11 Clinical Lead (Safety, Education & Development) at Essex & Herts Air Ambulance 
(EHAAT), London, United Kingdom 
12 Centre hospitalier universitaire de Québec, Quebec City, Quebec, Canada 
13 Scientist, Defence Research and Development Canada, Toronto, Ontario, Canada 

Introduction: The provision of advanced medical care was not routinely available in 
the 2014-2016 West Africa outbreak of Ebola Virus Disease (EVD). As care became 
more organized and medical interventions increased, case-fatality rate dropped from 
70% to 40%. Understanding the feasibility of and barriers to the application of 
advanced organ supportive care for such patients is important for care in future 
outbreaks.    
Objective: To explore the feasibility and safety of delivering advanced medical care to 
patients in a simulated Ebola treatment unit. The objective of the pilot study was to 
develop a protocol of simulated advanced supportive care under two climatic 
conditions: ‘hot’(35 0 C, 60% humidity); ‘cool’ (20 0 C, 20% humidity).    
Methods: Participants were healthcare workers; they received an information package 
and instructional videos of the study procedures and completed a pre-study medical 
fitness checklist. Study procedures included donning and doffing of personal protective 
equipment (PPE), inserting a peripheral venous catheter (PIV) and a mid-line arm 
venous catheter (mid-line catheter), and endotracheal intubation. Participants were 
assigned to either hot or cool conditions and performed tasks on mannequins. Heart 
rate (HR), respiratory rate (RR), skin temperature, and blood pressure (BP) monitors 
were attached to each participant. Weight, height, and baseline and post-simulation 
vital signs were measured. Task feasibility was measured using a task specific 
checklist, participants’ task completion times, and percentages of tasks completed. 
Safety was assessed by vital signs measurements, number of PPE breaches, and 
health-concerning and near-miss incidents. Health-concerning threshold values for 
simulation cessation were HR >85% of maximum HR or <40 beats/minute, systolic BP 
<90 mmHg or a drop >40 mmHg below baseline, a self-rated thermal comfort scale of 
≥12 (from 1, so cold that I am helpless to 13, so hot I am sick and nauseated), or any 
report of feeling unwell.    
Results: 14 healthcare workers participated, 3 others were excluded after a medical 
assessment. There were 9 physicians and 5 nurses, 50% were female. Mean (SD) age 
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was 41 (7) years and BMI was 24.8 (6.4). 9 participants had prior experience of 
working in austere environments. 13 participants completed all simulation tasks with 67 
(6.8) minutes in the chamber. Mean task completion times were 13.1 (3.0) min for PIV, 
33.9 (3.5) min for mid-line catheter insertion and 15.5 (4.4) min for intubation. Mean 
task completion percentages were: 72.7 (7.1) % for PIV, 75.5 (18.4) % for mid-line 
catheter insertion, 70.4 (22.8) % for intubation. 4 nurses provided feedback on lack of 
feasibility of mid-line catheter insertion and intubation. Mean hot and cool condition 
temperatures were 31.5 (2.2) 0 C and 20.2 (0.25) 0 C (chamber), mean skin and 
tympanic temperatures were; 34.2 (1.3) 0 C and 37.2 (0.2) 0 C respectively. There 
were 6 health concerning-incidents in 4 participants (all allocated to the hot condition); 
42 minor breaches in PPE use, with at least 1 breach in each participant; and 37 near-
miss incidents in 13 participants. We terminated the simulation of 1 participant who was 
nauseous and heat strained. All participants had near baseline vital signs 
measurements at the end of their simulation.    
Conclusion: For physicians, the procedural tasks appear feasible. The study team is 
currently developing tasks and case scenarios specifically tailored to nurses. In the full 
study, participants will be randomized to two temperature/humidity conditions.   

 

Table 1 - Demographics and baseline characteristics 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Characteristics N=14 participants 

Age in years, mean (SD) 41.4 (7.1) 
BMI,  mean (SD) 
n (%) 
<25 
25-29.9 
≥30 

24.8 (6.4) 
 
8 (57.1) 
5 (35.7) 
1 (7.1) 

Sex Female, n (%) 7 (50) 
Profession, n (%) 
Nurse 
Physician 

 
5  (36.7) 
9  (64.3) 

Department n (%) 
Critical care 
Emergency 
Other in-patient care 

 
9 (64.3) 
3 (21.4) 
2 (14.3) 

Working Experience, in years n (%) 
<10 
10-20 
>20 

 
4 (28.6) 
6 (42.8) 
4 (28.6) 

 
Work experience in the ETU, n (%)   
Work experience in austere environment, n (%) 

 
2 (24.3) 
9 (64.3) 

Prior procedure experience, n (%) 
PIV    
Mid-line catheter  
CVC   
Endotracheal Intubation 
Triple packaging of blood samples  

 
12 (85.7) 
  3 (21.4) 
10 (71.4) 
10 (71.4) 
 2  (14.3)    
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Figure 1 - Boxplots showing median percentage (1st and 3rd quartiles)  

of completed tasks 

 
 

Figure 2 - Changes in SBP: Systolic Blood Pressure, DBP: Diastolic Blood 
Pressure and HR: Heart Rate throughout the simulation 
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Evidence Bulletins: Bringing Evidence-Based Recommendations on Donor 
Management to the Bedside 
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Introduction: The need for donor organs exceeds supply. Nationally, 4,492 people 
were on Canada’s organ transplant waitlists in 2016. Unfortunately, 260 patients on 
waitlists that same year died before receiving transplants. The majority of organ donors 
are deceased donors, donating through either neurologically deceased donation or 
controlled donation after cardiac death. Since both of these donation categories involve 
life-sustaining therapy, deceased donor management is primarily the purview of the 
intensive care clinician. In 2016, Canada had a deceased donation rate of 20.1 per 
million population, ranking 19th among 68 countries. Multiple organizations, including 
the World Health Organization, have highlighted the need for research to advance 
donor management in order to increase supply. In addition to the need for further 
research, however, there is also a paucity of tools to help clinicians provide optimal 
donor care. Such tools could have a significant impact on donation rates, since there is 
currently significant variability in how donors are managed across the country. This is 
despite research suggesting that best practice in the management of potential donors 
increases organ yield per donor. 
Objectives: The objective of this knowledge translation initiative was to develop 
attractive, user-friendly, bedside tools to educate ICU clinicians about current Canadian 
practices and recommendations in deceased donor care.  
Methods: We identified topics of interest through focused groups, and a self-
administered survey of members attending a 2016 scientific meeting of the Canadian 
Critical Care Trials Group (CCCTG). Following this, we performed dedicated literature 
searches and systematic reviews. We utilized Grading of Recommendations, 
Assessment, Development, and Evaluation (GRADE) for assessing the quality of the 
evidence. Recommendations arrived at using this GRADE-focused approach were 
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cross-referenced to the most recently published Canadian recommendations for 
deceased donor care (2006). Each one-page Evidence Bulletin (EB) addresses a 
single treatment in the management of deceased organ donors.  Designed in 
collaboration with a communication designer, each EB summarizes (1) current 
recommendations and (2) the evidence underlying these recommendations, (3) 
highlights tips for clinical applications, and (4) provides data on current practices in 34 
Canadian hospitals, as recorded in an observational study of the Canada DONATE 
Research Program. Future steps for this knowledge translation initiative will include 
formal needs assessments and feedback through bedside testing, as well as through 
surveying of the CCCTG and provincial donation experts.  
Results: Sample evidence bulletins are attached as electronic copies and cover 5 of 
10 selected topics: corticosteroid therapy, thyroid hormone supplementation, high-dose 
heparin administration, lung protective mechanical ventilation, and vasopressin 
therapy. Their final form is as a set of laminated cards bound together by a ring at the 
top left corner, for easy referral at the bedside while caring for deceased organ donors.  
Conclusions: Evidence Bulletins are a new and potentially useful tool for distilling 
complex clinical information for rapid uptake and application at the bedside.   
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Factors Impacting Physician Recommendation for Tracheostomy in Pediatric 
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Introduction: Recently, a consensus definition for pediatric prolonged mechanical 
ventilation (PMV) has been proposed, including all children or infants >37 weeks 
gestational age (GA) ventilated invasively or non-invasively ≥ 3 wks1. Early 
tracheostomy has been shown to be associated with improved morbidity and 
mortality in adults, however little is known about the attitudes of physicians towards 
tracheostomy for pediatric PMV2.  
Objectives: Characterize the stated practice of qualified Canadian physicians 
(pediatric intensivists, neonatologists, respirologists and otolaryngologists to 
tracheostomy, specifically for pediatric PMV.  
Methods: We designed a 2-part cross-sectional, web-based survey for REDCap 
according to established methodology3,4. Part 1 consisted of questions related to 
demographics while part 2 presented 3 case-based scenarios followed by a series of 
alterations in a single relevant clinical variable. Case 1 was a neonate with 
bronchopulmonary dysplasia now at 40 weeks gestational age. Cases 2 and 3 were 
previously healthy 1 and 10-year-olds with acute respiratory distress syndrome 
ventilated for 3 weeks. The Chi-square test was used to compare differences in 
likelihood of recommending tracheostomy at 3 weeks of MV between cases and by 
subspecialty. The McNemar’s test was used to evaluate whether altering specific 
clinical variables changed physician willingness to recommend tracheostomy, and its 
impact on preferred timing (≤ 3 weeks or > 3 weeks of MV).  
Results: Overall response rate was 165/396 (42%). We received at least 1 response 
all 16 Canadian tertiary-care academic hospitals performing pediatric tracheostomy. 
Table 1 shows that 47/121 (38.8%), 23/93 (24.7%) and 40/87 (46.0%) of respondents 
would recommend tracheostomy at or before 3 weeks of MV for case 1, 2 and 3, at 
baseline respectively; the difference between case 2 and 3 was statistically significant 
(p < 0.001). As shown in Figure 1 only two of 16 clinical variables - subglottic stenosis 
(OR 6.5 95% CI 1.47-59.33), and bilateral vocal paralysis (OR 5.33, 95% CI 1.53-
28.56) - significantly increased the likelihood of ever recommending tracheostomy, in 
case 1, and none in cases 2 and 3. Far more variables were associated with a 
decreased likelihood of ever recommending tracheostomy for all 3 cases , the 
strongest of which was with life limiting condition (Case 1, OR 0.06, 95% CI 0.02-0.17, 
Case 2 OR 0.03 95% CI 0.0-0.1, Case 3 OR 0.05 95% CI 0.01-0.2). The association 
between variables and preferred timing of tracheostomy can be seen in figure 2. Again, 
in case 1 a strong association was found between recommendation for earlier 
tracheostomy and subglottic stenosis (OR 31 95% CI 5.7-1263.43) or bilateral vocal 
cord paralysis (OR 16, 95% CI 4.08-137.79).  
Conclusion: A significant majority of physicians appear reluctant to recommend 
tracheostomy for children requiring PMV. Further, there were only a small number of 
factors that increased the likelihood of recommending tracheostomy at ≤ 3 weeks of 
MV. The information obtained in this survey will help to inform a Canada-wide 
prospective cohort study to evaluate the effects of early tracheostomy on patient 
outcomes in paediatric PMV.  
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Table 1 - Likelihood of recommending tracheostomy for each case at baseline at 
or before 3 weeks, stratiXied by subspecialty 

 
Figure 1 - Would recommend vs. never recommend tracheostomy under various 
clinical circumstances when compared to baseline. Odds ratios are shown as log 
odds. OR > 1 signiXies an increased likelihood of recommending tracheostomy 
compared to single system lung disease alone 
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Figure 2 - Would recommend tracheostomy at 3 weeks or less, vs. longer than 3 
weeks compared to baseline. Odds ratios are shown as log odds. OR > 1 
signiXies an increased likelihood of recommending earlier tracheostomy 
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Introduction: Dehumanization is the process of depriving someone of positive human 
qualities. It is usually seen as an overt, active, extreme, conflict driven phenomenon,1 
and not typically thought of as being associated with health care.  There is however a 
more subtle form of dehumanization called infrahumanization that can occur outside 
conflict situations. Infrahumanization can occur whenever groups identify others as 
being outside their cohort and has been shown to occur in medical settings.2,3 Capozza 
found that physicians and nurses caring for oncology patients perceived their own 
professional group as possessing more uniquely human traits than the patient 
group.2 A study of a variety of nursing showed that denial of uniquely human traits 
(reasoning, rationality, morality and intellectual ability) to patients was associated with 
lower levels of stress among nurses with high levels of organizational and affective 
commitment, suggesting that infrahumanization is a subconscious coping strategy to 
reduce the emotional burden of caring for patients.3 Those suffering from critical illness 
are particularly vulnerable to this unintentional dehumanization.  In an effort to refocus 
care of the critically ill to a more person-centered lens, several initiatives have been 
advocated (Figure 1), including diaries, liberal visitation policies, involvement of 
relatives in basic patient care and opportunities for relatives to be present during 
resuscitation.4,5,6 There seems to be a conflict between what feels intuitively right (to 
humanize patients) and what health care professionals do to protect themselves 
against burnout and emotional burden (dehumanize patients).  Equally important 
is what effect these interventions may have on family members. 
Objectives: To systematically review and evaluate the effects of humanized care of 
the critically ill, on empathy among health care professionals, anxiety among relatives 
and burnout and compassion fatigue in both groups.  
Methods: MEDLINE, PsycINFO, Embase, CINAHL, Cochrane Central Register of 
Controlled Trials (CENTRAL), ProQuest Dissertations were searched from inception to 
29th June 2017 for studies that investigated the effects of interventions with potential to 
humanize care of the critically ill, on the following outcomes: empathy among critical 
care professionals, anxiety among relatives and burnout and compassion fatigue in 
either group. We defined a humanizing intervention as: one with substantial potential to 
increase physical or emotional proximity to the patient. Two reviewers independently 
selected studies, extracted data, assessed risk of bias and data quality.  
Results: Twelve studies addressing four discrete interventions (liberal visitation, 
diaries, family participation in basic care and witnessed resuscitation) and one mixed 
intervention were included. Ten studies measured anxiety among 1055 relatives. Two 
studies measured burnout in 288 critical care professionals. None addressed empathy 
or compassion fatigue. Eleven of the included studies had an overall high risk of bias. 
No pooled estimates of effect were calculated, as a priori criteria for data synthesis 
were not met.  
Conclusions: We found insufficient evidence to make any quantitative assessment of 
the effect of humanizing interventions on any of these psychological outcomes. We 
observed a trend towards reduced anxiety among family members who participated in 
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basic patient care, liberal visitation and diary keeping. We found conflicting effects of 
liberal visitation on burnout among health care professionals.  
 

Figure 1 - Humanizing Interventions 
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Health Care Professional Engagement  
Humanized briefing on rounds, Encouragement to use patients name, Involvement in 
diary keeping 
Environmental  
Photographs, Posters providing background information about who the person is, 
Family photos, Drawings, Personal items, Pet visits, Music 
Revitalization 
Sedation minimized, Mobilization optimized, Hair dressing, Own clothes 
Patient &Family Engagement  
Open visitation policy, Family presence on rounds or during resuscitation, Diaries, 
Family involvement in care 
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Identification of mechanistic pathways that lead to Disseminated Intravascular 
Coagulation (DIC) in Sepsis: Implications for screening 
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Introduction: Disseminated intravascular coagulation (DIC) is an acquired syndrome 
characterized by widespread intravascular activation of coagulation complicating many 
conditions including sepsis, trauma, and malignancy. The International Society on 
Thrombosis and Haemostasis (ISTH) scoring system for diagnosis of DIC is based on 
the platelet count, prothrombin time, fibrinogen levels, and fibrin-related markers, with a 
score ≥5 indicating DIC. However, once identified, the condition may already be 
irreversible and thus may not be responsive to therapy. To date, no useful biomarkers 
have been identified to differentiate “non-DIC” (a transient hypercoagulable state that 
does not lead to DIC) from “pre-DIC” (a hypercoagulable state which will lead to 
DIC). In sepsis, cell-free DNA (cfDNA) released from activated neutrophils have been 
shown to play an important role in the pathogenesis of DIC via pro-coagulant and anti-
fibrinolytic effects which may contribute to microvascular thrombosis.  The 
hypercoagulable and anti-fibrinolytic state in sepsis-associated DIC is accompanied by 
the increased consumption of anticoagulants such as protein C (PC).  High lactate 
concentrations are indicative of tissue hypoperfusion and are also associated with poor 
outcome in sepsis.  
Objectives: To identify mechanistic pathways that lead to DIC in sepsis.  Specifically, 
we will determine if abnormalities in cfDNA, PC, and/or lactate can be used to 
differentiate pre-DIC from non-DIC.   
Methods: We studied a cohort of 173 septic patients recruited from hospitals in 
Hamilton, Ontario as part of the DYNAMICS Study (DNA as Prognostic Marker in ICU 
patients’ study, Clinical Trials.gov Identifier: NCT01355042). Patient plasma samples 
were collected daily for the first week and then weekly thereafter. The development of 
DIC was scored using the ISTH diagnostic criteria on Day 1 and day a plasma sample 
was available. Potential markers of DIC development were either extracted from 
existing clinical data or measured using in-house laboratory assays.  
Results: 62 of the 173 septic patients were classified as having DIC (n=42 on Day 1 
and n=20 after Day 1). Multivariable analysis demonstrated that both the presence of 
DIC (HR=1.98; 95% CI=1.04 – 3.79, p =0.039) and a history of chronic lung disease 
(HR = 1.97; 95% CI = 1.02 –3.80; p = 0.044) significantly increased mortality. Patients 
with DIC had higher baseline APACHE II scores (28.38 vs. 24.2, p=0.016). Creatinine 
levels on Day 1 (p<0.001) and Day 4 (p<0.01) were significantly higher in patents with 
DIC, while lactate on Day 1 was significantly higher in patients with DIC (p<0.001). 
Levels of PC were significantly lower in patients with DIC on all days during the first 
week of admission (p<0.01), while cfDNA did not significantly differ between DIC and 
non-DIC patients at any time point. When considering those who developed DIC later, 
the area under the curve (AUC) for Receiver Operating Characteristic (ROC) Curves 
for the prediction of DIC are summarized in Table 1. The combination of PC, lactate, 
and platelet count yielded stronger predictive power (AUC=0.72; 95% CI, 0.59–0.85) 
than individual markers.  
Conclusion: DIC represents a significant cause of mortality in sepsis, and its 
pathophysiology reflects consumptive coagulopathy as indicated by reduced PC. 
Screening for DIC in septic patients using lactate, PC, and platelets may prove useful 
in identifying patients at risk of developing DIC.    
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Table 1 - Markers for predicting the development of DIC after Day 1 

Marker Area Under Curve  95% CI 
The combination of PC, 
lactate, and platelet count 

0.72 0.59 – 0.85 

Protein C 0.69 0.57 – 0.80 
Lactate 0.64 0.51 – 0.78 
Platelet count 0.67 0.54 – 0.80 
cfDNA 0.55 0.40 – 0.70 
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Study 
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Introduction: Clinical decision-making is challenging in the rapid response team (RRT) 
setting due to limited decision time and rapidly progressing illness.1 Machine learning 
models (MLM) are relatively new in acute care, but have shown promise as clinical 
decision aids.2,3 A recent novel MLM was developed to examine predictors of mortality 
among patients seen by the RRT.4 This model outperformed the National Early 
Warning Score with an AUC of 0.78.4 However, it is hypothesized that laboratory 
investigations and clinical history may improve the accuracy of the MLM. 
Objectives: We developed a MLM for in-hospital mortality prediction among patients 
seen by the RRT with the goal of assessing the effect of augmenting the model by 
adding laboratory results and clinical history. 
Methods: We performed a retrospective analysis on patients seen by the RRT 
between May 2012 and May 2016 at two tertiary care hospitals. We gathered 
information on patients using the Ottawa Hospital Data Warehouse, and supplemented 
with an additional chart review to obtain details regarding the RRT activation and the 
patient’s clinical history. We derived and internally validated a machine learning model 
using a Gradient Boosted Decision Tree model to predict a primary outcome of 30-day 
in-hospital mortality. We then augmented the model with laboratory investigations and 
clinical history to our model. We also used a subset of patients to compare our model’s 
accuracy to the one recently developed by Shappell et al.4 
Results: A total of 6131 RRT activations occurred during the time period. A high-
quality subset of 256 patients with complete data including investigations and clinical 
history was selected for model development. The median age of 68 (IQR 57 – 79) and 
median days since admission of 3 (IQR 1 – 8). The 30-day mortality rate was 27.7%. 
Our base model performed with an AUC of 0.72 (95% CI 0.57 – 0.87). When the model 
was augmented with laboratory investigations, clinical history, or both, the AUC 
improved to 0.78 (95% CI 0.64 – 0.91), 0.73 (95% CI 0.58 – 0.88), and 0.77 (95% CI 
0.63 – 0.91) respectively. Important base mortality predictors in the model were the 
temperature, length of service prior to RRT call, systolic blood pressure, and age. 
Important laboratory markers in the augmented model were anion gap, lactate, and 
bicarbonate. The highest weighted clinical history variable was advanced malignancy. 
A sample of 50 patients were run through the Shappell et al. model, which performed 
with an AUC of 0.72 (95% CI 0.57 – 0.87) in our cohort, which is similar to our base 
model. 
Conclusion: Machine learning models can identify mortality predictors among RRT 
patients and potentially supplement clinical decision making. Models that incorporate 
laboratory investigations and clinical history may improve model accuracy.   
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Introduction/Background:  With more patients surviving ICU due to advances in 
critical care, an increased number are also at risk for physical function impairments that 
can last for up to 8 years after ICU discharge.  Effective interventions to maintain or 
improve physical function post-ICU are urgently needed.  In parallel, psychometrically 
rigorous measures to assess the effectiveness of these interventions are required. 
There is no consensus on the optimal instrument(s) to assess physical function in ICU 
survivors. Simple one-item measures of physical tasks typically incorporated into 
therapy sessions may be the most attractive candidates given their ease of use and 
limited need for training of assessors. It is imperative that we ensure that potential 
measures are adequately tested to document reliability and responsiveness.   
Objectives: To train front-line clinicians to administer and to prospectively analyze the 
inter-rater reliability of 3 physical function measures in ICU survivors: Physical Function 
ICU Test-scored (PFIT-s), the 30 second sit-to-stand (30STS), and the two-minute walk 
test (2MWT).  
Methods: We conducted a two-centre, prospective observational study with adult 
medical-surgical ICU patients in Hamilton, Ontario. Inclusion criteria: Patients with an 
ICU length of stay of 3 days or greater, who were mechanically ventilated for at least 
24 hours, and who were able to ambulate independently with or without a gait aid prior 
to hospital admission. Outcome measures were the 4-item PFIT-s (10 points), the 
30STS (# of stands), and the 2MWT (distance in m). For each patient, 2 blinded 
assessments were collected weekly within 24 hours of each other from ICU discharge 
to hospital discharge.  We engaged multiple raters at each site; clinical schedules 
determined the rater for each assessment. We calculated inter-rater reliability using the 
intra-class correlation coefficient (ICC) for the total score for each measure using a 2-
way random effects model.  We also calculated the standard error of the measurement 
(SEM), and the minimal detectable change at 90% confidence (MDC 90 ). For 
continuous variables, we calculated the mean and standard deviation (SD) or median 
and interquartile range (IQR) if not normally distributed.    
Results: Each of 20 therapists across 2 sites participated in a 1.5 hour long training 
session. We enrolled 42 patients, and 40 had at least 1 measure collected. Our 
consent rate was 89%. Enrolled patients had a mean (SD) age of 62 (17) years, 53% 
were female, 73% medical admissions, and had a median (IQR) APACHE II score of 
20 (14). Median (IQR) ICU and hospital length of stay were 7 (8) and 22 (32) days 
respectively.  For the PFIT-s, 36 patients had 66 paired scores; ICC was 0.78 (0.66, 
0.86), SEM was 1.04, and MDC 90 was 2.42. For the 30STS, 35 patients had 67 paired 
scores; ICC was 0.85 (0.76, 0.90), SEM was 1.91, and MDC 90 was 4.45.  For the 
2MWT, 35 patients had 58 paired scores; ICC was 0.78 (0.66, 0.87), SEM was 20.87, 
and MDC 90 was 48.69.      
Conclusions: The PFIT-s, the 30STS, and the 2MWT, measured weekly across the 
hospital stay in ICU survivors, show good inter-rater reliability and require little 
additional assessor training as they consist of tasks that fit naturally into clinical 
practice. This study is an important step in addressing the need for a reliable, valid and 
practical core set of outcome measurements to monitor the continuum of patient 
recovery following an ICU stay.    
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Introduction: It is uncertain whether targeted interventions to improve surrogate 
decision-making in intensive care units (ICUs) reduce non-beneficial treatment and 
improve surrogate decision-maker (SDM) comprehension, satisfaction, and related 
outcomes.  Several randomized clinical trials (RCTs) have observed inconsistent 
results.   
Objective: We performed a systematic review and meta-analysis to assess the 
efficacy of such interventions and to identify key components of successful 
interventions.  
Methods: We searched OVID versions of MEDLINE, EMBASE, Ovid Nursing 
Database, Cochrane Central Register of Controlled Trials, and Cochrane Database of 
Systematic Reviews, and PubMed, for potentially relevant studies. We included RCTs 
that included outcomes of interest in three categories: (1) patient centered (mortality, 
length of stay [LOS], use of life-sustaining therapies [mechanical ventilation, 
vasopressors, nutritional support]); (2) SDM -centered (comprehension, change in 
decision on goals of care, development of psychological comorbidities, satisfaction with 
care); and (3) resource utilization (cost of care, health care professional use).  Data 
were pooled using random effects meta-analysis to account for potential inter-study 
heterogeneity (RevMan). Binary outcomes were summarized as risk ratios (RR) and 
continuous outcomes as mean differences (MD), with 95% confidence intervals (CI). 
Heterogeneity was assessed using the I2 measure. Data from cluster RCTs was 
adjusted for design effect using their respective Intracluster Correlation Coefficient.  
Results: After screening 3735 citations, 13 RCTs met inclusion criteria. Interventions 
were categorized as: healthcare professional-led (n=6), ethics consultation (n=3), 
palliative care consultation (n=2) and media (n=2). Meta-analysis revealed no 
difference in mortality (RR 1.03; 95% CI 0.98-1.08; I2=0%; 10 RCTs) or ICU LOS 
among all patients (MD –0.79 days; 95% CI -2.33 to 0.76; I2=0; 6 RCTs). There was 
however a significant reduction in ICU LOS among non-survivors (MD -2.11 days; 95% 
CI -4.16 to -0.07; I2=32%; 8 RCTs). There was no difference in satisfaction with care 
and conflicting results regarding psychological comorbidities (i.e. anxiety, depression 
and post-traumatic stress disorder). Only two trials showed improvements in 
comprehension with the intervention. Five trials reported on resource utilization, and 
only one nurse-led intervention showed a significant reduction in costs. Given the 
observed diversity of interventions and outcomes, it was not possible to determine key 
components of SDM interventions more likely to improve outcomes.  
Conclusion: Diverse interventions to improve surrogate decision-making in ICU 
reduced ICU in deceased patients only. They did not affect mortality or ICU LOS in all 
patients. They also did not consistently reduce psychological comorbidities in family 
members or improve satisfaction with care.  Future studies are needed to better 
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understand the complex processes related to surrogate decision-making to improve 
both patient-centered and family-centered outcomes.  
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Introducing a Compassion-Centered End of Life Project in a Large Community 
ICU: Facilitators and Barriers 
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Young, E1; Cook, D2; Tam B1  
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Canada 
 
Introduction: Death in hospital is common but remains a difficult experience for 
patients, families, and clinicians.1,2  Community ICUs, like other ICUs, may deliver sub-
optimal end of life (EOL) care.3 Patients and families desire compassion, defined as an 
action-oriented expression of empathy.4 The 3 Wishes Project is a compassion-
centered EOL project that aims to perform at least three acts of compassion for dying 
patients and/or their families.5 This project was shown to dignify the patient, create 
positive memories for families, and call forth compassion in clinicians.5  
Objectives: The objective of this study is to understand facilitators of and barriers to 
implementing the 3 Wishes Project in a single center community ICU.  
Methods: We piloted a compassion centered EOL project from January 1st to June 
30th, 2018, and assessed its implementation with mixed methods. At inception, an 
environmental scan was performed with key stakeholders. Based on the perceived 
gaps, two interventions were applied: engagement (small group sessions, quarterly 
reports, 1:1 mentoring) and empowerment (resources and financial support).  The main 
quantitative measure was monthly enrolment rate. Secondary measures included the 
number of staff who enrolled patients for the first time, the number of compassionate 
acts per patient enrolled, and the financial cost of each act of compassion. To 
understand experience during implementation, seven semi-structured interviews with 
key stakeholders were conducted with six clinicians who implemented the 3 Wishes 
Project for their patient and one clinician who was involved in the initial environmental 
scan. Quantitative data were analyzed using appropriate statistical process control 
while qualitative data were analyzed in triplicate using a qualitative descriptive 
approach.   
Results: By the end of the pilot phase, 14 patients were enrolled and 61 wishes were 
implemented. 13.7% of dying patients were enrolled monthly.  In addition, 9 clinicians 
enrolled a patient for the first time into the 3 Wishes Project. 1.5 clinicians per month 
enrolled a patient for the first time and 4.6 acts of compassion were performed per 
patient without additional financial cost. Interviews identified four facilitators: a shared 
vision for sparking change, research team integration with frontline staff, a collaborative 
learning environment, and available resources for staff to implement acts of 
compassion. Two barriers identified were: the differential manifestation of the project 
within different sub-cultures of the ICU, and the unclear process to fulfill an act of 
compassion. In addition, qualitative interviews suggested the possible benefits of two 
next steps: a point of care collaborator across nursing lines to spread awareness and 
expertise, and maintaining focus on the personalization of acts of compassion.   
Conclusion: The pilot phase of a compassion-centered EOL project was successfully 
implemented for a small proportion of dying patients and their families in our 
community ICU. Key facilitators included a shared vision, research-clinical team 
partnership, a collaborative learning environment, and resources to empower staff. Key 
areas to be aware of during future implementation include differential uptake of 
interventions within sub-cultures, and maintaining a clear operational process. Based 
on staff feedback, we have developed the next steps to expand the 3 Wishes Project in 
our community ICU.   
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Medical Fragility and Inpatient Mortality in a Quaternary Care Pediatric ICU 
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Introduction: In developed countries, PICU survival rates exceed 97% with increased 
survivor disability, hospital readmissions and PICU admissions.1-4  Up to two thirds of 
PICU patients may have a chronic medical condition.5,6 A subset among these can be 
characterized as having medical fragility, which encompasses technology dependence, 
severe neurodevelopmental impairment or three or more chronic medical conditions.7,8 
However, the prevalence of medically fragile in PICU and their prognosis after critical 
illness remains poorly understood. 
Objectives: Our objective was to describe the prevalence of device dependent 
patients and their inpatient mortality during a 14-year period in a quaternary Critical 
Care Unit 
Methods: We conducted a retrospective cohort study using the electronic medical 
records for all patients born after January 1st, 2001 admitted to the Critical Care Unit 
(CCU) at the Hospital for Sick Children between 2001 to 2015. We used SAS software 
(SAS Institute, Toronto, Ontario) to assess the median number of patients per year and 
overall with each device, inpatient mortality, CCU admissions, CCU and hospital length 
of stay, ICU patient days and number of admissions per patient. 
Results: There were 11 973 patients admitted 17 889 times for 110 573 ICU days. 
With time, the number of ICU admissions increased and length of stay decreased. The 
median (IQR) length of stay was 2.8 (1.0-7.9) days. Overall, at time of ICU discharge 
315 patients (2.6%) had noninvasive ventilation, 136 (1.1%) had a tracheostomy, 61 
(0.5%) had a tracheostomy and were ventilated and 15 (0.1%) were dialyzed. The 
prevalence of tracheostomy increased with time, and comprised 7408 (6.7%) patient 
days in the cohort. Inpatient mortality decreased over time. Inpatient mortality was 
6.7% overall, 7% in patients with tracheostomy, 5.9% with non-invasive ventilation and 
8.2% with a tracheostomy and ventilation. 
Conclusion: Device dependent patients comprised a small proportion of ICU 
admissions, that is increasing with time and is associated with a disproportionate 
number of ICU days. Inpatient mortality was similar to the entire cohort. A greater 
understanding of the prognosis of this population after critical illness is important for 
planning the future of Critical Care.    
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Introduction: Critically ill patients experience poor quality of sleep and may develop 
abnormal sleep-related phenomena1,2. Timely management of sleep disturbances for 
critically ill patients is vital due to poor health outcomes such as the development of 
delirium, prolonged stays in the intensive care unit (ICU), and increased mortality3-6. 
Critically ill patients may exhibit disturbed diurnal rhythms with altered patterns of 
melatonin secretion. Melatonin is a molecule that exerts chronobiologic effects on sleep 
and biorhythms and administration of melatonin and melatonin receptor agonists 
(collectively referred to as MMA) have the potential to safely improve natural sleep, 
provide sedation, and may prevent or treat delirium7,8. We conducted a systematic 
review to assess the efficacy of MMAs for the promotion of sleep and reduction in 
sedative use in the ICU. 
Methods: We performed a systematic search of the following databases: MEDLINE, 
EMBASE, the Cochrane database, Web of Science, CINAHL, PsycINFO, Scopus, 
ClinicalTrials.gov and clinical practice guidelines. No language restrictions were applied 
and all study designs were eligible except for case studies. Studies could include 
critically ill adults and or children but not neonates. Two reviewers independently 
screened the retrieved articles for studies that evaluated the use of melatonin for 
sleep or reduction of sedatives in critically ill patients. Data from eligible studies is 
being extracted and after the quality assessment, data was pooled for statistical 
analysis if at least 2 trials reported the outcome of interest. 
Results: Our search strategy yielded 1431 citations, of which 1391 were excluded 
based on title and abstract. After full-text reviews of 40 citations, we identified 6 eligible 
RCTs with a total of 343 patients; 5 ongoing RCTs were identified.  All included trials 
examined melatonin compared to either a placebo, a benzodiazepine, or non-drug 
sleep strategy. We found no difference in quantity of sleep between those who 
received melatonin and those who did not (mean difference -0.01, moderate quality 
evidence (n=3 studies, 119 subjects).  We also found no difference in duration of 
mechanical ventilation or ICU length of stay. There was insufficient data to pool on 
sleep quality, agitation, or sedative drug consumption. Adverse events were rarely 
identified. 
Conclusions: We found limited moderate-quality evidence that melatonin does not 
alter sleep quantity compared to non-melatonin strategies. Furthermore, we found the 
methods for assessing sleep and defining sedative consumption varied between trials 
limiting our ability to pool results.   
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Introduction: Critically ill patients are at high risk of developing delirium with reported 
rates of up to 80%.1-3 Some studies have shown abnormal melatonin concentrations to 
be associated with post-operative and intensive care unit (ICU) delirium.4,5 Exogenous 
melatonin and melatonin agonists (MMA) have the potential to decrease the incidence 
and severity of delirium through their regulation of the circadian rhythm as well as 
hypnotic and sedative-sparing effects.4-9 We conducted a systematic review on the 
efficacy and safety of MMA for the prevention and treatment of ICU delirium.  
Objectives: To assess 1) the effectiveness of MMA compared to placebo or alternative 
therapy for preventing and treating delirium in critically ill patients and to examine the 
effect of MMA administration on: 2) duration of delirium; 3) delirium-free and coma-free 
days; 4) duration of mechanical ventilation; 5) ICU and hospital length of stay; 6) 
mortality; 7) discharge disposition; 8) long term cognitive outcomes; and 9) adverse 
events.  
Methods: We used methods established by Cochrane to conduct this review. We 
searched the following databases (inception-June 2018) without language restriction: 
MEDLINE, Embase, PsychINFO, Cochrane Library, CINAHL, Web of Science, Scopus, 
and grey literature. We included all randomized (RCT) and non-randomized studies of 
critically ill patients that assessed MMA for the prevention or treatment of ICU delirium. 
Two reviewers independently screened the retrieved articles. Data from eligible studies 
was extracted and pooled for statistical analysis if at least 2 trials reported the outcome 
of interest. 
Results: We screened 638 records and included 6 published studies (n=1152 
subjects); we identified 5 conference abstracts and 13 ongoing studies for future use. 
Of the 6 included studies, 4 were RCTs, 1 was a prospective observation study, and 1 
was a retrospective chart review. Three studies evaluated ramelteon, 2 melatonin, and 
1 L-tryptophan. We found MMA reduced the incidence of delirium (RR 0.53, 95% CI 
0.31, 0.90; 6 trials; moderate quality evidence). We found no difference in the duration 
of delirium (MD -0.91, 95% CI -2.58, 0.76; 3 trials; moderate quality evidence). We also 
found no difference in the duration of mechanical ventilation, lengths of stay, or 
mortality. No trial reported on delirium or coma-free days, discharge disposition or 
cognitive outcomes. Adverse events were rarely identified.  
Conclusion: We found moderate-quality evidence that MMAs prevent delirium in 
critically ill patients. We found moderate quality evidence that MMAs do not shorten the 
duration of delirium or alter duration of mechanical ventilation.  
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Introduction & Objective: Sepsis, a syndrome of life-threatening organ dysfunction 
caused by dysregulated host response to infection1,2, is most commonly initiated by 
bacterial infection of the lung and abdominal cavity. Mesenchymal Stromal/Stem Cells 
(MSCs) have potent immunomodulatory properties, they demonstrated therapeutic 
potential in animal preclinical sepsis models3,4,5 and are in early phase clinical trials for 
sepsis6. We explored the role of hemoxygenase-1(HO-1) in mediating MSC-induced 
enhancement of Mɸ function in vitro and in a clinically relevant animal model of 
abdominal sepsis. 
Methods: Blood monocytes, isolated from healthy donors and septic patients (in first 
48h of sepsis) were differentiated into Mɸ and exposed to human umbilical cord (hUC) 
MSCs (obtained from Tissue Regeneration Therapeutics®, Toronto) in transwell plates 
for 48h. Mɸ phagocytosis was assessed using serum opsonized zymozan (SOZ) while 
their killing capabilities were tested using live E. coli. Protein expression was analyzed 
by Western blot. Mɸ were also isolated from peritoneal fluid (PLF) of septic rats 
challenged with cecal slurry (1g/kg, i.p.) 48h earlier, that been treated with UC-MSCs 
(10 mill/kg, i.v.) or placebo 4h after sepsis induction. Inflammation and bacterial 
clearance were assessed in PLF, BAL, and organs of the septic animals. 
Results: Phagocytic efficacy and bacterial killing capacities were significantly 
increased in Mɸ from both healthy donors and septic patients co-cultured with UC-
MSCs than in control Mɸ. Mɸ exposed to MSCs expressed more HO-1, an enzyme 
with anti-inflammatory and bactericidal properties. Peritoneal macrophages isolated 
from animals subjected to abdominal fecal demonstrated greater phagocytosis of SOZ 
when taken from UC-MSC treated vs. vehicle treated animals. Macrophages also 
expressed more HO-1. The direct HO-1 inducer Hemin increased macrophage 
phagocytosis from vehicle but not from UC-MSC treated animals. In contrast, the HO-1 
antagonist ZnPP decreased phagocytosis in Mɸ from UC-MSC treated animals to the 
levels seen in macrophages from vehicle treated animals. The HO-1 increase in Mɸ 
was dependent on pro-resolvin mediators secreted by UC-MSCs, specifically PGE2 
and Lipoxin A4. Septic animals cleared bacteria and recovered faster, if treated with 
UC-MSCs. 
Conclusions: UC-MSCs are promising tool for sepsis treatment. UC-MSCs enhance 
macrophage phagocytosis and increase bacterial clearance, in part, via a mechanism 
involving UC-MSC induced HO-1 expression in macrophages.   
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Introduction: The adult intensive care unit (ICU) of the Jewish General Hospital (JGH) 
moved from a multi-patient room (MPR) to a single patient room (SPR) environment in 
2016. The new adult SPR-ICU was built based on recent ICU design guidelines with 
the goal to create a healing environment.  
Objectives: To compare ICU clinicians' work stress, satisfaction, obstacles to work 
performance, team functioning, ability to provide family-centered care, with unit 
performance in an adult open ward to a new SPR-ICU.  
Methods: Design: A pre/post-test design was used for this study. Setting: This study 
was conducted at the ICU of the JGH. Prior the move, the ICU had a centralized 
nursing station and 22 beds of which 14 were in open areas, 6 were SPR and one was 
a double-patient room. After the move, the ICU had 36 beds all in SPRs with mini-
workstations outside all patient rooms and decentralized nursing stations. Natural light 
is maximized through extra-large windows in all patient rooms.  Sample: Clinicians 
were eligible for participation if they were full- or part-time ICU employees. Temporary 
clinicians, students, medical residents, fellows and newly hired staff on orientation were 
excluded. Eligible clinicians willing to participate provided written informed consent and 
were asked to complete a questionnaire package prior to and 12 months after the 
move to the new SPR-ICU.  
Results: A total of 83 clinicians (51 nurses, 21 respiratory therapists, 4 physicians, 4 
physiotherapists and 3 orderlies) with an average of 10 years of ICU experience 
completed the questionnaires before and 60 of them at 12 months after the move. 
Clinicians perceived higher work stress (on a 1-4 scale) after the move (mean=2.13, 
SD=0.52) compared to before (mean=1.92, SD=0.48) (t (58) =4.95, p<0.001), and less 
job satisfaction (on a 1-5 scale) after (mean=3.47, SD=0.65) than before the move 
(mean=3.69, SD=0.47) (t (58) =2.70, p=0.009). Whereas clinicians reported 
experiencing more obstacles in performing tasks after the move, the use of technology 
and tools improved in the new SPR-ICU (p<0.05). The new SPR-ICU was associated 
with less collaborative work (on a 1-7 scale) (mean=5.11, SD=0.83) compared to the 
old ICU (mean=5.62, SD=0.76) (t (58) =4.45, p<0.001) in terms of communication, 
implicit coordination and synchrony. Clinicians did not perceive significant changes in 
their ability to provide family-centered care with the move to the SPR-ICU (t (58) =0.46, 
p=0.645), but believed that environmental noise was reduced (t (58) =5.34, p<0.001). 
The degree to which patient rooms were organized was perceived to remain 
unchanged (t (58) =0.44, p=0.659). During these same time periods, a 7% increase in 
ICU admissions was noted. Review of ICU performance indicators revealed the 
following trends: an increase in emergency admissions (medical and surgical) and in 
elderly (age>80) patients, and a decrease in ICU readmissions, VAP and hospital 
length of stay. Severity scores and mortality were unchanged.  
Conclusions: The new SPR-ICU was perceived to reduce obstacles in using 
technology and tools, and to decrease environmental noise, but was associated with 
more difficulty in working collaboratively, higher work stress and less job satisfaction. 
Whether clinicians’ perceptions were also influenced by changing clinical demands 
remains unanswered, but the resulting ICU performance indicators over this period 
remained the same or favorably improved.    
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Table 1 – Description of Participating ICU Clinicians 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Table 2 – Means and SDs of Scores Reported by Clinicians on the  

Various Outcomes 
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Optimizing Mobility for Critically Ill Patients Undergoing Continuous Renal 
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Introduction: Critically ill patients admitted to the intensive care unit (ICU) requiring 
continuous renal replacement therapy (CRRT) can suffer from decreased mobility 
interventions due to fear of adverse events. Physical therapy (PT) interventions have 
been shown to be feasible and safe in patients undergoing CRRT; however, there are 
few published recommendations or protocols1. This warrants a baseline audit of PT 
interventions in those receiving CRRT to help guide future mobilization practices in 
these patients. 
Objectives: Our primary objective was to describe the incidence of PT interventions in 
patients receiving CRRT. Additionally, we sought to highlight possible barriers to 
treatment, identify any adverse events, and prepare recommendations for future 
protocols aimed at increasing PT interventions in ICU patients receiving CRRT. 
Methods: We conducted a retrospective observational cohort study of patients over 
the age of 18 years admitted to the General Systems ICU at the University of Alberta 
Hospital between April 1, 2015, and April 1, 2017. Any patient with a length of stay 
(LOS) greater than 7 days and CRRT treatment for greater than 72 hours was 
considered. We generated a matched cohort with similar age, admission criteria, and 
acuity of illness. Data collection was conducted via a focused audit of our clinical 
information system (CIS). Data were extracted on socio-demographics, diagnoses, 
chronic diseases, illness severity, and treatment intensity. PT data was collected from 
the repository’s physiotherapy charting and included treatment delays, adverse events, 
and the highest level of mobilization achieved. Data analysis was primarily descriptive. 
Data was collected from any PT sessions between initiation and discontinuation of 
CRRT, regardless of whether CRRT was running during the specific PT intervention. 
Results: Ninety-two patients fit our criteria, of which 50 were randomly selected as 
cases. The median age was 55 years, 27 (54%) were male, and median admission 
APACHE II and GCS scores were 30 and 12.5 respectively. The median total CRRT 
time was 141 hours. No patients died while in ICU, however, 10 (20%) died in hospital. 
These patients were matched with 51 similar control patients. No adverse events 
during physiotherapy were reported. CRRT line access during physiotherapy was a 
common concern of PTs or RNs, and limited or postponed treatment in 7 (14%) 
patients. Femoral dialysis catheters were most often listed as the site of concern. For 
CRRT patients, the highest level of mobility achieved was ambulation in 1 (2%), active 
in 17 (34%), passive in 13 (26%), and none in 19 (38%). In our 51 matched non-CRRT 
patients, the highest level of mobility achieved during their entire ICU admission was 
ambulatory in 33 (65%), active in 10 (20%), passive in 2 (4%), none in 4 (8%), and 
incomplete data in 2 (4%). Thirteen (26%) CRRT patients had an interruption of their 
PT program of at least 1 day for medical reasons, compared to 22 (43%) in the 
matched controls. Four (8%) of the CRRT patients had their PT program delay 
attributed to CRRT. 
Conclusion: PT interventions in ICU patients undergoing CRRT continues to appear 
feasible and safe. CRRT patients were mobilized to a lesser degree than a matched 
cohort of similar illness severity. Once started, PT schedules were interrupted less 
often in CRRT patients than in controls. A protocol defining PT interventions in this 
population, ensuring to highlight line concern recommendations, is needed.  
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Introduction: In 2015 the Trillium Gift of Life Network (TGLN) began enhancing the 
organ and tissue donation program in Ontario by appointing specially trained critical 
care physicians to support hospitals as they integrate donation into quality end of life 
care and work towards changing hospital culture.  To understand the level of 
implementation, measure the degree of communication and collaboration within the 
physician leadership model, and better understand physician leadership and 
engagement practices at the hospital level we constructed a series of social network 
maps.  
Methods: In 2016 we employed a quantitative social network design and sent surveys 
to all five Regional Medical Leads (RMLs) and all 52 Hospital Donation Physicians 
(HDPs) in Ontario to better understand their roles, practice context, and to map their 
social networks.  Social network analysis was performed with raw survey data with 
NVIVO software to produce a map of Ontario’s physician leadership model as well as 
individual maps for each hospital-based physician.  
Results: The social network maps included a sociogram of the entire network as well 
as maps comparing the five RML peer learning networks (i.e., RML connectivity to 
HDPs at the hospital level).  We were able to illustrate the key local opinion leaders / 
social influencers at each of the hospitals.  Also, a central part of the survey was to 
ascertain the current state of the HDP social network in terms of knowledge sharing 
and support.  Many respondents viewed the implementation physician leadership and 
engagement roles as central facilitators of TGLNs vision in Ontario.  At the same time, 
respondents felt that the implementation of the roles was problematic in that these 
roles were not clearly defined nor locally communicated to hospitals at the 
outset. HDPs provided varied answers as to what they perceived their role to be, the 
most frequently described role was to monitor performance/quality improvement. 
Conclusion: Social network mapping of the physician leadership model provides a 
better understanding of the functioning, and ongoing peer learning that occurs within 
the network.  This kind of social network mapping also permits an ongoing evaluation 
of the network over time by tracking central information brokers’ network positions.  
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Organ Donation Programs and the Definition of Success: A Scoping Review 
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Introduction: The effectiveness of organ donation program performance has been 
predominantly evaluated through cross-country comparisons of quality indicators and 
legislative processes.  However, the variation of performance within and among 
programs remains poorly explained and understood.     
Objectives: This scoping review aims to synthesize the current evidence on key 
organizational attributes and processes of international organ donation programs 
associated with successful outcomes.   
Methods:  We followed a systematic scoping review protocol in accordance with the 
Joanna Briggs Institute.  This included a detailed search of appropriate databases 
(PUBMED, CINAHL, EMBASE, LILACS, ABI Business ProQuest, Business Source 
Premiera) and grey literature (Organ donation association websites, Google Scholar 
(first eight pages), and Research Gate) and the reference list of all identified 
documents was scanned. Inclusion criteria: Studies, reports or documents that 
investigated and provided measures for organ donation program, processes, or 
initiatives effectiveness/success worldwide (conversion rates, number of organs 
transplanted, cost-effective measures); studied program evaluation generically, but 
contains success measures and definitions for programs; definitions of organ donation 
program effectiveness; measurement of good processes or organ donation program 
improvements. Full text available in Spanish, Portuguese or English, with no year 
limit. Exclusion criteria: Studies not related to the ‘concept of interest’ (success, 
effectiveness, good processes description); evaluation of other programs (organ 
transplant programs, tissue donation and transplantation programs, mental health 
programs, etc.); other healthcare and non-healthcare related studies that do not 
contain definitions or measures for effectiveness and success in organ donation 
program evaluation; conference abstracts not linked to full text article. non-heart 
beating/donation after circulatory death programs; articles about knowledge and 
attitude of people about organ donation; tissue donation programs (bone marrow, skin, 
bones, eggs, sperm, stem-cell, cornea); paired kidney donation programs and living 
donation programs; composite tissue transplant (face/hand/leg); organ donation quality 
indicators for organ transplantation and not focused in the organ donation 
programs.  All documents are being reviewed by two independent reviewers to screen: 
(1) studies selection by title and abstract reading (in progress), and (2) study selection 
after full text reading. The synthesis will include quantitative analysis (e.g., frequency 
analysis) of general data on the type of study, country of study, terminologies used to 
describe “success", etc.; and qualitative analysis (e.g., content analysis) of the 
components of the research purpose and conceptual definitions of “success” in organ 
donation programs.   
Results: We have identified 7832 articles, 958 duplicates were removed, 3610 articles 
were screened and 1755 were excluded. Data extraction is done and we have 
identified three main themes: barriers to success, success factors and route to 
success. The themes will be further explored and the anticipated date of completion is 
December, 2018.   
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Conclusion: The outcomes of this study will unfold the current meaning of “success” 
for the scientific community in organ donation and transplantation programs worldwide 
and inform the development of quality initiatives in organ donation programs.    
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Introduction: Expressions of sympathy from clinicians may be welcome for grieving 
family members of patients who die in the intensive care unit (ICU). However, a recent 
randomized controlled trial evaluating a semi-structured condolence letter in France 
suggested increased symptoms of depression and post-traumatic stress amongst 
recipients1.   
Objectives: To explore clinician and family member experiences of sending or 
receiving hand-written sympathy cards after death in the ICU nested within the 3 
Wishes Project which seeks to honour patients at the end of life. This clinical and 
research program originating at St Joseph’s Healthcare Hamilton (SJH) is also 
operating at Vancouver General Hospital (VGH), St. Michael’s Hospital in Toronto and 
Ronald Reagan UCLA Medical Center in the United States.    
Methods: A core component of the 3 Wishes Project is an invitation for nurses, 
physicians, physiotherapists and respiratory therapists- both staff and trainees alike- to 
write a few words to bereaved family members in a sympathy card, mailed 1-2 weeks 
after each death. For this analysis, we searched a qualitative database of 200 clinician 
and family interview transcripts. Data related to sympathy cards were independently 
coded by 2 investigators using conventional content analysis and a list of codes was 
developed by consensus. 
Results: We identified 27 transcripts from individual interviews (n=14 family members, 
n=11 clinicians) and 2 focus groups (n=8 clinicians) in which sympathy cards sent by 
the 3 Wishes Program were discussed in 3 participating centers (SJH, VGH, UCLA). In 
16 (59.3%) transcripts, participants spontaneously discussed sympathy cards. In 11 
(40.7%) transcripts, participants were explicitly asked to reflect on their experiences 
sending or receiving sympathy cards. Family members felt deeply touched by 
personalized messages in the cards and saw them as a heartfelt act of compassion by 
the ICU team. The cards were a welcome surprise and offered an appreciated 
connection to clinicians with whom they had a relationship. Families reported feeling 
warmly remembered and they were eager to tell their relatives, friends and other 
hospital staff about receiving the card. Clinicians viewed the cards as an opportunity to 
offer expressions of their shared humanity with families, reminding them that they and 
their loved one were not forgotten. Most staff were keen to write a few words to families 
of patients they cared for who they knew well enough to authentically express their 
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sorrow. While some staff preferred to pen a message only if they directly cared for the 
patient, others were motivated to offer sentiments of condolence if they had a brief 
interaction with the patient or knew them indirectly through seeing their family in the 
ICU. Taking the time to discuss memories of a deceased patient in the company of a 
colleague offered an opportunity for reminiscing and closure. A unifying concept was 
that both family members and clinicians experienced sympathy cards as an important 
continuation of care extended to family members of deceased ICU patients. Sympathy 
cards symbolized a special post-mortem connection for both parties. 
Conclusions: Family members found sympathy cards to be a meaningful, 
compassionate gesture by the ICU team. Inviting staff who cared for deceased patients 
to offer personalized condolences in a card mailed to bereaved family members may 
foster sincere, valued expressions of sympathy when individualized and unstructured, 
as contextualized in the 3 Wishes Program.   
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Introduction:  Treatment of acute alcohol withdrawal syndrome (AAWS) with 
symptom-triggered benzodiazepine therapy is well described1,2. However, the optimal 
management of patients with refractory or severe AAWS (sAAWS) is unclear. Three 
small randomized control trials suggest that intravenous phenobarbital may be an 
effective adjuvant therapy for the treatment of sAAWS3-5. Despite this, several factors 
likely limit its use in clinical practice. 
Objectives: To characterize current practice patterns in treatment of sAAWS and 
assess the current attitudes and knowledge around the use of phenobarbital for 
patients with sAAWS at centers specializing in inner-city healthcare. 
Methods: We conducted a cross-sectional multi-center, interdisciplinary, self-
administered paper and electronic survey6 of general internists, intensivists, 
psychiatrists and emergency medicine physicians at St. Michael’s (ON) and St. Paul’s 
Hospital (BC). 
Results: We received 118/194 (61% response rate) completed questionnaires. Most 
respondents were male (62%), older than 40 (76%), in practice for a mean of 14 years, 
with 66% of their time spent in clinical practice. Only 3 respondents were addiction 
specialists, 2 of whom used phenobarbital in their practice. Respondents managed an 
average of 32 cases of AAWS in a 6-month period, of which 7 (22%) were severe. 
Respondents defined severe alcohol withdrawal by the presence of seizures (80%), 
hallucinations (60%) and a CIWA score > 15 after 60mg of diazepam (56%). Most 
respondents (60.4%) did not use phenobarbital in their practice. Of those that used 
phenobarbital, 58% considered using it as an adjuvant treatment if patients were 
refractory to symptom-based benzodiazepine therapy, whereas others waited until 
seizures developed (10%) or ICU admission was warranted (18%). Intravenous 
administration was twice as likely to be used as oral phenobarbital. Most respondents 
(58%) did not know the peak onset of phenobarbital activity, 33% were unfamiliar with 
the side effects, and 42% were uncomfortable with its contraindications. Only 6% of 
respondents were aware of the evidence supporting phenobarbital use. Haloperidol 
and clonidine were the 2 most commonly used adjuvant treatments used to treat 
sAAWS. Although 59% of respondents were uncomfortable using phenobarbital in their 
practice, 85% were either comfortable or neutral with enrolling patients in a trial to 
investigate the use of phenobarbital for patients with sAAWS. 
Conclusion: Our results suggest that despite seeing a high volume of sAAWS, there is 
considerable stated practice variation in how clinicians treat patients with sAAWS. Our 
results highlight both a lack of awareness regarding the current evidence supporting 
phenobarbital use for sAAWS and discomfort with its use in practice. Those that used 
phenobarbital, reported using the IV preparation and administering it early in treatment. 
Most respondents felt that greater evidence was needed, and expressed equipoise for 
enrolling patients with sAAWS in a trial evaluating IV phenobarbital as an adjuvant 
therapy to symptom-triggered benzodiazepine therapy.   
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Figure 1 – Summary of responses from All Specialties to Likert Scale Questions; 
Mean Indicated by Vertical Line 

 

 
 
Figure 2 – Number of Respondents Who Reported Using Each Adjuvant Therapy 
to Manage Severe AAWS (Total Respondents=101) 
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Table 1 - By specialty and total; mean number of AAWS cases seen, mean 
number of severe AAWS cases seen, mean years in practice and mean 
proportion of practice clinical duties, denoted if statistically significantly 
different from the combined mean *= p < 0.05, **p < 0.01  

 

# of Severe 

AAWS per 6 

months 

# of AAWS 

per 6 months 

Years In 

practice 

Proportion of 

practice 

clinical (%) 

 Combined mean 6.9 31.5 14.4 67.0 

Specialty Internal Medicine 6.6 22.1* 14.3 58.0 

Psychiatry 4.2 18.7* 10.2* 78.4 

Critical Care 7.2 14.8** 15.1 42.3** 

Emergency Medicine 8.5 48.9** 15.5 74.4 

General Surgery 3.8 9.5* 17.0 47.5 

Anesthesiology 0.8** 3.2** 18.3 83.3* 
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Introduction: Prognosis from adult in-hospital cardiac arrest (IHCA) is typically poor, 
with roughly 10-20% of patients surviving to hospital discharge. Likelihood of survival 
with good neurologic function is even lower. Therefore, it is important for clinicians to 
understand the factors influencing survival from IHCA, to provide accurate information 
to patients for informed goals-of-care discussions, and to consider cessation of in-
hospital resuscitation when the likelihood of survival is exceedingly low.      
Objectives: We sought to summarize all studies evaluating pre-arrest and intra-arrest 
prognostic factors associated with survival in adult patients with IHCA.    
Methods: We searched six databases (including Medline, EMBASE, and Web of 
Science) from inception through May 30, 2018. We included English-language studies 
(including observational studies, randomized controlled trials, and non-randomized 
controlled trials) evaluating prognostic factors associated with survival to hospital 
discharge in adult patients with IHCA. We excluded studies of patients with intra-
operative arrest, and studies which only included patients who achieved return of 
spontaneous circulation (ROSC). We followed PRISMA guidelines and the Cochrane 
Handbook for Systematic Reviews of Prognosis. Two reviewers independently 
extracted data and assessed study quality using the Ottawa-Newcastle Scale. The 
main outcome was survival to hospital discharge. Pooled adjusted odds ratios (OR) 
were calculated. All adjusted ORs included in meta-analysis had to at minimum adjust 
for age and sex.  
Results: The initial search yielded 8,856 articles. Following screening and full-text 
evaluation, 51 studies were deemed eligible and were included. We found that patients 
with existing comorbidities such as active malignancy (pooled adjusted OR 0.57 [95% 
CI: 0.45-0.71]) and chronic kidney disease (pooled adjusted OR 0.62 [95% CI: 0.44-
0.89]) had significantly decreased odds of survival. Likewise, patients with an 
admission diagnosis of sepsis had significantly decreased odds of survival (pooled 
adjusted OR 0.80 [95% CI: 0.70-0.91]). Factors associated with significantly increased 
odds of survival included witnessed arrest (pooled adjusted OR 2.46 [95% CI: 1.75-
3.45]), monitored arrest (pooled adjusted OR 1.85 [95% CI: 1.42-2.41]), arrest during 
daytime hours (pooled adjusted OR 1.35 [1.12-1.62]), and shockable rhythm (pooled 
adjusted OR 4.11 [95% CI: 3.01-5.59]). Intubation during IHCA was associated with 
decreased odds of survival (pooled adjusted OR 0.54 [95% CI: 0.42-0.70]).  
Conclusions: Pre-arrest factors associated with reduced odds of survival to discharge 
include existing comorbidities (e.g. active malignancy, chronic kidney disease), and 
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admission diagnosis of sepsis, while intra-arrest factors include unwitnessed arrest, 
unmonitored arrest, non-shockable rhythm, arrest outside of daytime hours, and 
intubation during arrest. Intubation during arrest was associated with reduced odds of 
survival. These results may inform discussions with patients when determining goals-
of-care during admission, and consideration when determining cessation of IHCA 
management.    
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Background: Organ donation after circulatory determined death (DCD) accounts for 
17% of all deceased organ donors in Canada, a fraction of its theoretical potential1. Up 
to half of all potential DCD patients are unable to donate because they do not die within 
currently required time limits to minimize organ ischemic damage2. The inability to 
predict time to death results in additional stress for families, a reduced number of 
successful donors, and increased costs for the health system. The DePPaRT (Death 
Physiology and Prediction After Removal of Therapy) study captured vital signs 
waveform data from 654 patients undergoing withdrawal of life sustaining therapy 
(WLST) in 22 centres in Canada, the Czech Republic, and the Netherlands. As 
reduced vital signs variability is associated with illness4,6,7, we hypothesized that the 
loss of heart rate and blood pressure variability in the hour prior to WLST might be 
useful in predicting time to death after WLST. 
Objective:  To develop a model based on vital signs waveform variability capable of 
predicting whether a patient will die within the timelines required for organ donation 
(0.5, 1, and 2 hours after WLST). 
Methods: Vital signs waveform data was available prior to WLST in 567 patients. This 
data was processed to obtain beat-to-beat event times series from the ECG and 
arterial blood pressure waveforms (R peak to R peak interval (RRI), systolic, diastolic, 
and pulse blood pressures), using CIMVA3,4. Each series was filtered to remove 
arrhythmias prior to the calculation of up to 53 measures of variability, using windows 
of 750 beats. We excluded patients that had prolonged WLST, namely patients with 
additional life supporting therapies removed after 10 minutes after the first act of 
WLST.  Patients enrolled prior to and after March 2017 were used in the derivation 
(210 patients) and validation (105 patients) cohorts, respectively (Figure 1).  All 
variability features were normalized to have a mean of 0 and a standard deviation of 1. 
We used random survival forests9 in R to develop a predictive model. The model 
yielded a probability of dying within each 15-minute interval up until 24 hours after 
WLST for each patient (Figure 2a). Probabilities at specific times on these curves (t = 
0.5, 1, and 2 hours) were used as scores to predict if a given patient would die within 
these times. Features were ranked based on their importance over a 10-fold cross 
validation of the training set. The model was retrained using only the highest ranked 
variables, adding one variable at a time. We used all 210 patients from the training set 
and the 15 features required for the AUC to plateau (Figure 2b) in a final model tested 
on the validation set. 
Results: The derived model employing 15 variability features achieved a median AUC 
of 0.77, 0.8, and 0.77 for death within 0.5, 1, or 2 hours, respectively, on the validation 
set (Figure 3a). Nearly 91% of the patients with the highest scores died within 2 hours 
of WLST (Figure 3b). On our dataset, our model outperformed one of the highest 
performing models in the literature5,8 (Figure 3c).  
Conclusion: For the first time, a predictive model using only heart rate and blood 
pressure variability data to predict time to death after WLST has been shown to 
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achieve superior performance to models derived using clinical data5. In the future, we 
will combine and evaluate models incorporating both variability and additional clinical 
variables.    
 

Figure 1 – Patients Included in Prediction Model 
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Figure 2 
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Figure 3 
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Predictors of Graft Loss Following Kidney Transplantation: Systematic Review 
and Meta-Analysis 

Foroutan, Farid1,2; Clark, Kathryn2; Friesen, Erik1; Lee, Yung1, Akhtar, Aemal1; 
Arseneau, Erika1; Ribic, Christine1; Treleavan, Darin1; Guyatt, Gordon H.1; Meade, 
Maureen O.1 
1 Department of Health Research Methods, Evidence, and Impact, McMaster, 
Hamilton, Ontario, Canada 
2 Multi-Organ Transplant, University Health Network, Toronto, Ontario, Canada 
 
Introduction: Selection of recipients and donors for kidney transplantation is informed 
by factors that influence the longevity of the graft.  Previous literature identifying 
predictors and risk scores for graft loss are developed through either single center 
studies or registries.  Investigators have not thus far conducted a systematic review of 
these studies. 
Objective: Our systematic review and meta-analysis aims to identify all predictors and 
provide best estimates of their association with 1-year death censored graft loss in 
adult primary kidney transplant recipients.  
Methods: We systematically searched MEDLINE, EMBASE, Cochrane database of 
systematic reviews, Cochrane central registries, and PubMed supplemental for eligible 
primary studies. We meta-analyzed the independent association (identified with 
multivariable regression models) between any risk factor (related to donor, recipient, 
and the transplant operation), and 1-year death censored graft loss. Our review utilized 
Grading of Recommendations, Assessment, Development, and Evaluation for 
assessing the quality of the evidence. We pooled effect estimates using the random 
effects or fixed effects framework, where appropriate. Studies defined extended criteria 
donors as >60 years of age or age 50 to 59 years with two of three associated risk 
factors—history of cerebrovascular accident, hypertension, or serum creatinine greater 
than 1.5 mg/dL and delayed graft function as the need for dialysis within the first week 
post-transplant.  
Results: High quality evidence identified older recipient age (HR 1.17 per 10-year 
increase, 95% CI 1.09 to 1.25), older donor age (HR 1.11 per 10-year increase, 95% CI 
1.04 to 1.18), extended criteria donors (HR 1.35, 95% CI 1.28 to 1.42), living donor (HR 
0.65, 95% CI 0.55 to 0.76), increasing number of human leukocyte antigen (HLA) 
mismatches (HR 1.08 per 1 mismatch increase, 95% CI 1.07 to 1.09), and delayed 
graft function (HR 1.89, 95% CI 1.46 to 2.47) as predictors for 1-year graft loss (Table 
1). High quality evidence also excluded associations of cold ischemic time, recipient 
race, recipient BMI, and recipient diabetes with 1-year graft loss. 
Conclusion: Donor type and quality, delayed graft function, recipient age, donor age, 
and HLA mismatch all appear to predict 1-year graft survival. The impact of each factor 
is, however, modest, suggesting the need for a predictive model that would incorporate 
multiple factors. The results of this study may be useful to inform future guidelines and 
predictive models.   
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Prevalence and Prognosis of Critically Ill Patients with a Failed Cuff Leak Test: A 
Retrospective Observational Study 

Piticaru, Joshua1; Lewis, Kim1; Aucoin, Philip2; McConnell, Meghan2,3; Jaeschke, 
Roman1,4; Almenawer, Saleh1; Alhazzani, Waleed1,4  
1 Department of Medicine, McMaster University, Hamilton, Ontario, Canada  
2 Department of Innovation in Medical Education, University of Ottawa, Ottawa, 
Ontario, Canada 
3 Department of Anesthesiology and Pain Medicine, University of Ottawa, Ottawa, 
Ontario, Canada  
4 Department of Health Research Methods, Evidence, and Impact, McMaster 
University, Hamilton, Ontario, Canada  
 
Introduction: Post-extubation stridor (PES) is a well-known complication of intubation 
resulting from laryngeal edema. The cuff leak test (CLT) is frequently used to predict 
PES, although demonstrates limited diagnostic performance and may expose patients 
to unnecessary avoidance of extubation.  
Objectives:  This study was conducted to 1) compare the incidence of a failed CLT in 
critically ill patients that are either at a high or average risk of PES; 2) identify risk 
factors for laryngeal edema in the average ICU patient; and 3) compare characteristics 
of patients with a failed CLT compared with age and sex-matched controls with a cuff 
leak.  
Methods: A single-centered case-control study of mechanically ventilated, critically ill 
patients was conducted from September 2012 to August 2017. Controls were matched 
for age and sex. Binomial logistic regression was performed to assess the significance 
of variables associated with a failed CLT.  
Results: We identified 961 documented cuff leak tests performed in 3805 patients 
(25.5%) over a five-year period, of which 88 were failed (9.2%). Most patients with a 
failed CLT were not clearly high risk for PES based on historical features (53/88, 
60.2%). However, patients deemed at high risk of PES were more likely to have a 
failed CLT relative to patients with average risk of PES (OR 4.10 (95% CI 1.84-9.17, p 
= 0.001), have longer duration from CLT to extubation (2.3 vs 1.1 days, p=0.03), and 
increased rate of tracheostomy (9.1% vs 0%, p=0.004). Failed CLT was not associated 
with intubation indication, endotracheal tube size, fluid balance, increased rates of PES 
or reintubation.  
Conclusions: In a general ICU, most patients with a failed CLT are not identifiably at 
high risk for PES. The presence of a failed CLT is associated with delayed extubation 
and increased tracheostomy rates. These results inform the upcoming COMIC study, a 
randomized control trial investigating whether use of a CLT impacts relevant clinical 
outcomes in average risk patients.  
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Prognostic Accuracy of the Hamilton Early Warning Score (HEWS) Among 
Hospitalized Patients Assessed by a Rapid Response Team 
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Introduction: Patients admitted to hospital wards are at risk of future deterioration. 
Rapid Response Teams (RRTs) respond to hospitalized patients with deterioration, 
and help determine subsequent management, including Intensive Care Unit (ICU) 
admission. In order to optimize disposition, RRTs must appropriately identify patients at 
risk of adverse clinical outcomes.       
Objectives: We sought to evaluate the prognostic accuracy of the Hamilton Early 
Warning Score (HEWS) for prediction of in-hospital mortality and ICU admission 
among hospitalized patients. The prognostic accuracy of HEWS was compared to the 
National Early Warning Score 2 (NEWS2). We secondarily evaluated the accuracy of 
HEWS in a subgroup of RRT patients with suspected infection.  
Methods: We utilized prospectively collected registry data (2012-2016) from two 
hospitals in Ottawa, Ontario. Consecutive hospitalized adult patients assessed by the 
RRT were included. Vital signs and laboratory values were collected at the time of RRT 
assessment. Patients were followed to the point of in-hospital death or hospital 
discharge. ‘Suspected infection’ was defined as concomitant administration of 
antibiotics and sampling of body fluid cultures. The Number Needed to Examine (NNE) 
was calculated, which indicates the number of patients that need to be evaluated in 
order to detect one patient who will die in-hospital, and is an indirect measure of the 
cost-effectiveness of each alert.  
Results: 5,995 patients were included in analysis, of whom 1,833 (30.6%) died in-
hospital. 1,708 patients (28.5%) met criteria for ‘suspected infection’. A HEWS above 
the low-risk threshold (≥ 3) had a sensitivity of 90.8% (95% CI: 89.4-92.1) and 
specificity of 32.4% (95% CI: 31.0-33.9) for in-hospital mortality, with a NNE of 2.7 
(95% CI: 2.6-2.8). A HEWS above the moderate-risk threshold (≥ 5) had a sensitivity of 
73.4% (95% CI: 71.3-75.4) and specificity of 60.7% (95% CI: 59.2-62.2) for in-hospital 
mortality, with a NNE of 2.2 (95% CI: 2.1-2.3). Finally, a high-risk HEWS (≥ 9) had a 
sensitivity of 33.9% (95% CI: 31.8-36.2) and specificity of 99.5% (95% CI: 99.3-99.7) 
for in-hospital mortality, with a NNE of 1.0 (95% CI: 1.0-1.1). The area under the 
receiver operating characteristic (ROC) curve for mortality was 0.743 (95% CI: 0.730-
0.757) for HEWS, and 0.754 (95% CI: 0.733-0.782) for NEWS2. Among patients with 
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suspected infection, a HEWS ≥ 3 had a sensitivity of 91.2% (88.6-93.4) and specificity 
of 33.3 (95% CI 30.6-36.1) for in-hospital mortality, with a NNE of 2.5 (95% CI: 2.4-2.5). 
A HEWS ≥ 5 had a sensitivity of 74.8 (95% CI: 70.8-78.4) and specificity of 54.7 (51.8-
57.5), with a NNE of 2.4 (95% CI: 2.3-2.5).      
Conclusions: The HEWS has comparable clinical accuracy to NEWS2 for prediction 
of in-hospital mortality among RRT patients. This external application of the HEWS 
suggests that it may be a valuable tool in the risk-stratification of hospitalized patients 
with acute deterioration. Early detection, appropriate risk-stratification, and optimal 
disposition in this patient population have been associated with improved outcomes.  
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Prognostic Accuracy of the HEART Score for Prediction of Major Adverse 
Cardiac Events in Patients Presenting with Chest Pain – A Systematic Review 
and Meta-analysis 
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2 Division of Critical Care, Department of Medicine, University of Ottawa, Ottawa, 
Ontario,  Canada 
3 School of Epidemiology and Public Health, University of Ottawa, Ottawa, Ontario,  
Canada 
4 Department of Surgery, University of Ottawa, Ottawa, Ontario,  Canada 
5 Clinical Epidemiology Program, Ottawa Hospital Research Institute, Ottawa, Ontario,  
Canada 
6 Department of Medicine, Division of Critical Care, McMaster University, Hamilton, 
Ontario, Canada 
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University, Hamilton, Ontario, Canada  
 
Introduction: Risk-stratification of patients presenting with chest pain is crucial for 
identifying potentially life-threatening outcomes. The HEART (History, 
Electrocardiogram, Age, Risk factors, Troponin) score has been proposed for 
prediction of major adverse cardiac events (MACE, a composite outcome including 
mortality, myocardial infarction, or coronary revascularization) in this population.  
Objectives: We sought to summarize all studies assessing the prognostic accuracy of 
the HEART score for prediction of MACE in adult patients presenting with chest pain. 
Where available, accuracy of the thrombolysis in myocardial infarction (TIMI) score was 
determined.    
Methods: We searched six databases (including Medline, EMBASE, and Web of 
Science) from inception through January 22, 2018. We included English-language 
studies using the HEART score for the prediction of short-term MACE in adult patients 
presenting with chest pain. We followed PRISMA guidelines and the Cochrane 
Handbook for Systematic Reviews of Diagnostic Test Accuracy. Two reviewers 
independently extracted data and assessed study quality using the Quality Assessment 
of Diagnostic Accuracy Studies (QUADAS-2) tool. The main outcome was short-term 
(i.e. 30-day or 6-week) incidence of MACE.  
Results: We included 29 studies (n = 42,650) in pooled analysis. A HEART score 
above the low-risk threshold (≥4) had a sensitivity of 95.6% (95% confidence interval 
[CI]: 92.8-97.3) and specificity of 44.0% (95% CI: 38.1-50.0) for MACE, while a TIMI 
score above the low-risk threshold (≥2) had a sensitivity of 87.6% (95% CI: 78.7-93.1) 
and specificity of 46.0% (95% CI: 36.7-55.6). A high-risk HEART score (≥7) had a 
sensitivity of 39.5% (95% CI: 31.6-48.1) and specificity of 95.0% (95% CI: 92.2-96.6) 
for MACE, while a high-risk TIMI score (≥6) was 2.8% sensitive (95% CI: 0.8-9.6), but 
99.6% (95% CI: 98.5-99.9) specific for MACE. The pooled area under the receiver 
operating characteristic curve for prediction of MACE was 0.81 (95% CI: 0.76-0.86) for 
the HEART score, and 0.73 (95% CI: 0.68-0.79) for TIMI.     
Conclusions: The HEART score has excellent performance for prediction of MACE in 
chest pain patients. Clinicians should preferentially utilize the HEART score for risk-
stratification of this patient population.   
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Promoting Professional Development of Critical Care Research Coordinators 
through Annual Workshops 
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2 Canadian Critical Care Research Coordinators Group, Canada 
3 Ottawa Hospital Research Institute, Ottawa, Ontario, Canada  
4 Vancouver General Hospital, Vancouver, British Columbia, Canada 
5 St. Justine Hospital, Montréal, Quebec, Canada 
6 Queen Elizabeth II HSC, Halifax, Nova Scotia, Canada 
7 St. Boniface Hospital, Winnipeg, Manitoba, Canada 
8 Hamilton General Hospital, Hamilton, Ontario, Canada 
9 St. Michael’s Hospital, Toronto, Ontario, Canada 
10 Toronto Sick Children's Hospital, Toronto, Ontario, Canada 
11McMaster University, Hamilton, Ontario, Canada 
12 St. Joseph’s Healthcare Hamilton, Hamilton, Ontario, Canada   
 
Background: Research coordinators (RC) are essential to critical care research yet 
often work in isolation from peers and have limited opportunities for professional growth 
and development. In 2004, the Canadian Critical Care Trials Group (CCCTG) formed 
the Canadian Critical Care Research Coordinators Group (CCCRCG) to provide a 
forum for dedicated education and an opportunity for networking. 
Objective: The objective of this study is to describe faculty, content, and evaluations 
from a series of workshops provided to Canadian RCs by the CCCRCG.  
Methods: We reviewed annual workshop agendas for speakers and content as well as 
responses on evaluation forms. Speakers were categorized as: RC, CCCTG 
Investigators (CI) or Invited Experts (IE). Workshop content was categorized as: (1) 
Professional Growth and Development (PG&D): presentation content aiming to 
improve the competence, skill, and effectiveness of RCs; (2) Regulatory Requirements 
(RR): presentation content related to clinical research regulations; and (3) Education 
(ED): presentation content related to diagnosis, treatment and therapeutic modalities in 
critical care or general information about critical care research. Evaluation forms used a 
5-point Likert scale (1=unacceptable; 5=excellent) to rate speakers. Workshop 
attendees were invited to provide comments regarding current and future content. Two 
authors synthesized the narrative comments by theme.  
Results: On average, 40 RCs attended each of the 14 workshops (2004-2017). Of the 
96 sessions presented, 37 (39%) were related to PG&D, 35 (36%) ED, and 24 (25%) 
RR. Amongst the 122 speakers, the majority were RCs 81 (66%), with CI and IE 
representing 21 (17%) and 14 (11%) of speakers respectively. Speakers were rated 
2008 times. The average rating was 4.4 (SD 0.74) (very good) on a 1–5 scale; 52% of 
ratings were 5 (excellent). Using a Jonckheere-Terpstra test, it was determined that 
evaluation ratings are improving over time (p = 0.01). Workshop attendee comments 
provided positive feedback on the diversity of topics and speakers. RCs reported 
networking opportunities, interactive discussions and learning from more experienced 
RCs as the most valued aspects of the workshops. Areas for improvement included 
more time for group discussion and interactive sessions. Suggestions for future 
workshop content focused on practical day-to-day activities such as grant writing, 
budget preparation, consent and co-enrolment, regulatory requirements, time 
management, research methodology and increasing productivity.  
Conclusions: The Canadian Critical Care Research Coordinators have broad learning 
needs. Professional growth and development is highly valued. Attendees at national 
Workshops appreciate increasing their knowledge base, networking with colleagues, 
and interactive discussions. RCs desire education related to practical aspects of their 
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work, including improving efficiency and productivity while adhering to regulatory 
requirements. Workshop evaluations have improved over the 14 years of operation.   
 

Figure 1 

  

Figure 2  
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Quantifying the Academic Activities of Canadian Critical Care Research 
Coordinators Group (CCCRCG) 

O’Hearn, Katie1,2; Ward, Roxane2,3; Foster, Denise2,4; Clayton, Lucy2,5; Julien, 
Lisa2,6; Marten, Nicole2,7; Matte, Andrea2, McDonald, Ellen2,8,10; Smith, Orla2,9; Van 
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3 Ottawa Hospital Research Institute, Ottawa, Ontario, Canada 
4 Vancouver General Hospital, Vancouver, British Columbia, Canada 
5 St. Justine Hospital, Montréal, Quebec, Canada 
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11 McMaster University, Hamilton, Ontario, Canada 
12 St. Joseph’s Healthcare Hamilton, Hamilton, Ontario, Canada   
 
Background: Critical Care Research Coordinators (RCs) affiliated with the Canadian 
Critical Care Trial Group (CCCTG) collaborate with Investigators both in Canada and 
internationally. To-date, the academic activities of Research Coordinators (RC) have 
not been well described. After inception of the CCCRCG in 2004, five important 
initiatives have supported the professional development of the members: 1) Annual 
Workshops starting in 2004; 2) Research Grant competition to fund RC-led projects 
launched in 2011; 3) Travel grant competition instituted in 2015 to support travel to 
CCCTG meetings and CCCRCG Workshops; 4) a National Platform Research 
Coordinator (0.5 FTE) was appointed to elicit and support RC learning needs; and 5) a 
Webinar series was launched in 2016.  
Objective: The objective of this project is to describe the academic activities of 
Canadian Critical Care Research Coordinators over the past 22 years.  
Methods: We developed a Curriculum Vitae (CV) to document academic activities of 
CCCRCG between1996-2017. Abstracts, manuscripts, and grants which included RCs 
as either (co-)authors or (co-)investigators were included. Duplicate citations and 
citations referencing activities not related to critical care or to CCCTG-work were 
verified with the authors and removed. We documented the number of citations and 
grants with RCs as first or last author to highlight RC leadership of research initiatives. 
We checked references, and in duplicate, counted the number of citations. We 
calculated the total funding amount of RC-led grants and grants for which RCs were 
contributors. Grant contributions were checked by 2 RCs.  
Results: The CCCRCG CV includes 426 independent entries: 258 abstracts, 139 
manuscripts, and 29 grants. A RC is listed as first or last author for 133 (31%) 
independent entries, including 96 (37%) abstracts and 22 (16%) manuscripts. A 
Spearman's rank-order correlation was run to assess the relationship between time in 
years and total number of manuscripts published. Preliminary analysis showed the 
relationship to be monotonic, as assessed by visual inspection of a scatterplot. There 
was a strong positive correlation between time (in years from 1996 to 2017) and total 
number of manuscript inclusions, rs(22) = .887, p<.001. Similarly, there was a strong 
positive correlation between time and total number of manuscripts inclusions with an 
RC as first or last author, rs(22) = .639, p = .002. CCCRCG members received funding 
for 15 grants for which the Principal Investigator (PI) was a RC, with a total budget 
amount of $47,000. Additionally, RCs have been involved as collaborators in another 
14 grants, with a total budget of $3,222,636. Overall, RCs have supported the grant 
process for studies with a total budget of $3,269,636. Prior to the introduction of the RC 
Grant competition in 2011, the number of grants for which a RC was the PI was 1 (8%) 
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whereas in 2011 or later, a RC was the PI on 14 (82%) grants.  
Conclusions: As key members of CCCTG, RCs have led and collaborated on 
numerous abstracts, manuscripts, and grants. Both the annual volume of activity and 
the level of “contributorship” has increased over time. Grants with RCs as PIs have 
increased substantially since the introduction of the RC Grant competition in 2011. The 
productivity of CCCRCG has been supported by nationally funded initiatives from the 
CCCTG and we anticipate that this academic growth will be sustained in years to 
come.    
 

Figure 1  

 
Figure 2 
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Figure 3 
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Survey of Canadian Intensive Care Physicians' Attitudes Towards a Presumed 
Consent Model for Deceased Organ Donation 

Weiss, Matthew J.1,2,3; English, Shane W.4,5; Mohr, Jim3; Lauzier, François2,6,7; 
Turgeon, Alexis2,6; Dhanani, Sonny8; Shemie, Sam D.3,9; Knoll, Gregory4,5; Fergusson, 
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Introduction: A presumed consent model of organ donation assumes all people of a 
defined geographic area consent for deceased organ donation unless they have 
expressed otherwise. Various forms of presumed consent exist1 that are often 
implemented to increase donation rates, but have yielded mixed results2-4. Literature 
reviews on the topic suggest that a presumed consent model is unlikely to increase 
donation rates unless done in a transparent manner with broad support of the public 
and healthcare professionals2,5. The current opinion of Canadian intensive care 
physicians towards presumed consent for organ donation is unknown. The last 
reported national survey of healthcare workers (including non-physicians) on the topic 
was published in 20066, with 59% somewhat or strongly supportive of a presumed 
consent model.  
Objective: Survey practicing adult and pediatric intensive care physicians on their 
attitudes towards a presumed consent model for deceased organ donation. Presumed 
consent questions were embedded in a larger survey on deceased donation practices 
in Canada.  
Methods: We conducted a cross-sectional survey of Canadian intensive care 
physicians. We followed a standardized approach for design and conduct of self-
administered surveys7, including item generation and reduction using modified Delphi 
methods, survey validation for clarity, redundancy and comprehensiveness, and test-
retest reliability assessments. Our sampling frame included all intensivists practicing in 
an institution that may care for potential organ donors. Intensivists were identified by 
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merging lists obtained in collaboration with Canadian Blood Services, the Canadian 
Critical Care Society and manual searches from publicly available sources (e.g. 
hospital websites). The survey was administered using an online platform 
(LimesurveyTM) from February 26 to March 26, 2018 with two e-mail reminders. 
Survey responses are reported using descriptive statistics.  
Results: 550 potential respondents were identified, of which 21 did not meet inclusion 
criteria and 1 participant declined consent. The response rate was 49.7% (263/529) 
and the completion rate 89.4% (235/263). Overall, 95.7% of respondents had a mostly 
positive or positive general opinion regarding organ donation in general. When asked if 
they would be in favor of a change towards a presumed consent model, 62.2% agreed 
or strongly agreed, 18.7% were neutral and 20% disagreed or strongly disagreed. 77% 
stated they believe a presumed consent model would increase organ donation rates, 
25% expressed that such a model would increase the likelihood that they would 
approach a family to discuss organ donation.  
Conclusion: In our survey, a majority expressed support for a presumed consent 
model. Though not asked in exactly the same manner or of the same population, the 
rate of support for presumed consent seems largely stable since a 2006 survey (6). A 
larger majority believed that a presumed consent model would increase organ donation 
rates, even though most respondents did not indicate they would be more likely to 
approach families and surrogates of patients who are potential donors. Further 
research is required to better understand attitudes and knowledge of if and how a 
presumed consent model should be implemented in Canada.    
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Background: Mechanical ventilation (MV) is an integral but expensive part of the 
intensive care unit (ICU).  Events such as ventilator-associated pneumonia (VAP) and 
tracheotomy can further increase care costs. Optimizing MV provision could result in 
substantial cost savings and improved patient outcomes. Here, the health and cost 
outcomes of proportional assist ventilation plus (PAV+) mode are compared with 
pressure support ventilation (PSV), incorporating recent data including a randomized-
controlled trial1, a meta-analysis2, and an ICU costing study3 published by Canadian 
institutions in 2018. 
Methods: Data from clinical studies and randomized, controlled trials (RCTs) were 
used to inform event rates and patient risk in a computational model of a patient’s care 
pathway once initiated on MV. Care settings include the ICU, general ward, and home. 
The model estimates patient outcomes (time on MV, days in ICU, days in hospital, and 
hospital discharge) and safety events, including the incidence of patient-ventilator 
asynchrony >10%, tracheotomy, VAP, nosocomial infections, spontaneous breathing 
trial (SBT) failure, and post-liberation hypoxemia. In-hospital and post-discharge 
mortality were taken from rates in peer-reviewed literature up to 3 years and from 
Canadian life tables thereafter. Patients, mean 65 years and 40% female, are on MV 
until a successful SBT and liberation. Time on MV is influenced by asynchrony >10% 
and VAP. MV is either PSV or PAV+ mode, with differences between these 
interventions derived from the weighted mean outcomes of 6 RCTs4-9. PAV+ mode was 
associated with less asynchrony, shorter time on MV (-1.62) and in the ICU, but longer 
time in hospital. Quality-adjusted life years (QALYs) used EQ-5D utilities. All event 
costs are expressed in 2017 CAD. The model’s time horizon runs from 1-40 years with 
cost and health outcomes after the first year discounted at 1.5% per annum. 
Probabilistic sensitivity analysis (PSA) provides estimates of outcome significance at 
the 95% level. 
Results: The first-year cost of care was $54,253 with PAV+, a saving of $6,200 
compared with PSV ($60,452). Outcomes reflected lower resource use with PAV+ 
mode. Of PAV+ patients, 0.28 QALYs were accumulated with 79% alive at the year 
end. For PSV, the respective values were 0.25 QALYs and 69% alive. Benefits were 
reduced mean time on MV (6.2 days) compared with PSV (8.4 days) and a lower rate 
of VAP. The 40 year cost of care ($160,543) was higher with PAV+ mode than with 
PSV ($153,610). Improvements in QALYs (+0.96) and life expectancy (+1.57 years) 
were identified with PAV+ mode. Superior to PSV after 1-year, PAV+ was likely (100%) 
to be considered cost-effective versus PSV at 40 years given a willingness-to-pay 
threshold of $50,000 per QALY gained. PSA showed that increases in QALYs with 
PAV+ mode were significant, but differences in costs were not. The mean cost per 
QALY gained was $7,380 (median $4,955). Results did not differ substantially if PAV+ 
mode had no impact on asynchrony, meta-analysis informed clinical effectiveness, or 
different cost sources were used. If future care costs were excluded, PAV+ mode was 
superior to PSV. Cost and outcomes drivers were time on mechanical ventilation and in 
the ICU. 
Conclusions: Under modelled conditions, PAV+ mode increased patient quality of life 
and life expectancy. In the early years, healthcare costs decreased with use of PAV+ 
mode. Increased life expectancy led to higher long-term costs.  
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Introduction: IMGs play an integral part in many health care systems 
worldwide.1 When they pursue clinical training in a different country, IMGs face the 
need to adapt to an unfamiliar working environment.2,3 The practice of critical care is 
complex, time-sensitive and highly dependent on inter-disciplinary teamwork. In fact, 
effective team work has been tied to better ICU patient outcomes.4 Understanding the 
"rules of the game" within an ICU team may represent a unique challenge for IMGs 
starting a critical care fellowship. The inability or delayed ability to adapt to their new 
training environment may be problematic for the trainees and for patient care. In 
addition, the unique role of a critical care fellow within an ICU team is foreign to many 
IMGs who trained in countries without fellowship programs. IMGs may initially not fully 
grasp the dual, sometimes conflictual nature (supervisor-supervisee; leader-follower) of 
their new professional role.  
Objectives: This study aims to better understand how IMGs experience their transition 
within multidisciplinary ICU teams during their critical care fellowship. More specifically, 
this project explores: 1) IMG fellows' perceptions of their role within the multi-
professional ICU team; 2) challenges encountered by IMG fellows as they transition 
into their new professional role; 3) strategies used by IMG fellows to overcome these 
challenges. We explored how known theories on professional transition apply to the 
ICU environment with the ultimate goal of developing evidence-informed initiatives to 
support IMG fellows and ICU teams during the early transition period in the fellowship.   
Methods: In this qualitative single center study, we conducted 16 individual interviews 
with IMG fellows who were enrolled in the adult critical care fellowship program of the 
University of Toronto. Fellow’s perceptions of their role and transition within the ICU 
team were explored and iteratively analyzed through a constructivist grounded theory 
approach, including purposive sampling, inductive coding, constant comparison and 
inter-disciplinary theoretical construction of a model.   
Results: Participants came from Europe, Central/South America, North America, 
Australia, Asia and the Middle East. Our analysis revealed that most of the participants 
had a limited understanding of the role of a fellow. For many fellows, this uncertainty 
translated into an initial lack of confidence in their ability to fulfill their role. The North 
American model of multidisciplinary ICU team (composition and roles) was perceived 
as a huge challenge. As they tried to work within the ICU team, participants reported 
experiencing many losses: autonomy, appreciation, efficiency, skills, and personal work 
standards. Fellows maneuvered this period of transition by relying on honed clinical 
skills, building trust with ICU team members, changing attitudes towards teamwork, or 
seeking social support. Others described a period of resistance where they actively 
challenged the system, the team or their colleagues.  
Conclusion: Our preliminary findings show that IMGs who have to transition into the 
role of a fellow within an inter-disciplinary ICU team encounter unique challenges. 
Uncertainties experienced at the beginning of the fellowship lead to a dynamic process 
of collapse and re-construction of their professional identity. Such findings will directly 
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inform the design of new strategies to facilitate IMGs’ transition into North American 
ICU fellowships.  
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Introduction: Accurate and efficient handover is critical in the transfer of postoperative 
surgical patients by anesthesiology to the cardiac intensive care unit (CVICU). A 
systematic review of postoperative handover identified an association between the 
quality of patient handover and patient harm1. One strategy to improve handover and 
prevent adverse events is the application of checklists to standardize communication 
and minimize omissions2. Our academic centre recently implemented a standardized 
handover tool for the transfer of postoperative cardiac surgery patients to the CVICU.   
Objectives: To assess completion of a novel handover tool 6-months post-
implementation, and elicit attitudes and perceptions of anesthesiologists and members 
of the CVICU team about perioperative patient handover.   
Methods: Ethics review was completed via the local REB. Chart review began 6-
months post-implementation of the handover tool and included 373 consecutive 
patients who underwent cardiac surgery over a 3-month period. Completion of the 59 
parameters on the handover tool was assessed for adherence, and compared to the 
anesthetic record and preoperative investigations to assess for quality and accuracy of 
information. Using an online database, a self-administered survey was created 
regarding perioperative handover of CVICU patients. The survey was pilot tested and 
broadly disseminated to all cardiac anesthesiologists as well as healthcare 
professionals working in the CVICU. Questions were designed using a 5-point Likert 
scale with opportunity for free text commentary.   
Results: 357 (96%) of the charts reviewed included a copy of the handover tool. The 
parameters most frequently completed (>80% of charts) included medical history, 
airway management, arterial lines, cardiac bypass duration, drug dosing, and the 
transferring anesthesiologist's name. Documentation regarding pacing, recent 
bloodwork, central lines, peripheral IVs, and time of transfer were completed in less 
than 80% of charts. The response rate to the survey was 111 of 154 stakeholders 
(72%). 72% of respondents felt the handover tool improved the handover process and 
62% felt it improved handover efficiency.  No respondents felt the tool worsened 
handover. The majority felt the tool improved the transfer of important details of 
intraoperative care. The tool also enhanced verbal communication by anesthesiology 
trainees, standardized handover among anesthesia providers, and allowed access to 
important perioperative details after handover was completed. Barriers to success of 
the handover tool included a lack of awareness of its existence and nominal 
completion. Barriers to the effectiveness of overall patient transition included: 
insufficient clearance of physical space during patient transfer, lack of attendance of 
the cardiac surgeon and ICU attending during handover, and difficulty hearing verbal 
handover at the bedside. 
Conclusions: The introduction of a handover tool for cardiac surgical patients has 
improved handover from the perspective of its users, and continues to be used with 
promising adherence 6-months post-implementation.  It is a useful resource detailing 
important patient and surgical information, and continues to be used even after verbal 
handover was completed. Barriers to effective transition of patients into the ICU with 
high-quality handover were identified and can be targeted for continuous quality 
improvement interventions.  
 



S118 Abstracts

1 3

References 

1. Segall N, Bonifacio AS, Schroeder RA, et al. Can we make postoperative patient 
handovers safer? A systematic review of the literature. Anesth Analg. 
2012;115(1):102-115. 

2. Agarwal HS, Saville BR, Slayton JM, et al. Standardized postoperative handover 
process improves outcomes in the intensive care unit: a model for operational 
sustainability and improved team performance. Crit Care Med. 2012;40(7):2109-
2115.  

  



Abstracts S119

1 3

Trends and Outcomes in Mechanically Ventilated Cirrhotic Patients 

Cheung, Kyle1; Mailman, Jonathan2; Crawford, Jennifer3; Sy, Eric4 
1 University of Saskatchewan College of Medicine, Saskatoon, Saskatchewan, Canada 
2 Regina Qu'Appelle Health Region, Regina, Saskatchewan, Canada 
3 Regina Qu'Appelle Health Region, Regina, Saskatchewan, Canada 
4 Regina Qu'Appelle Health Region, Regina, Saskatchewan, Canada 
 
Background: Cirrhotic patients who receive mechanical ventilation are known to have 
exceptionally poor outcomes, with a reported mortality rate in excess of 35%1,2. In this 
study, we analyzed Healthcare Cost and Utilization Project (HCUP) National Inpatient 
Study (NIS) database to learn more about this high-risk population. 
Objectives: The purpose of this study was to examine the impact of various 
comorbidities and/or interventions on mortality in this patient subpopulation. Further, 
we examined the impact of these factors on hospital length of stay (LOS) as well as the 
total financial cost per hospitalization.  
Methods: A retrospective analysis was performed on the HCUP NIS database from 
years 2005-2014. To select our subpopulation, the following inclusion criteria were 
applied: a) over the age of 18 years; b) assigned a diagnosis of cirrhosis (International 
Classification of Diseases 9th edition [ICD-9] code 571) and c) assigned an ICD-9 
procedure code for mechanical ventilation (96.7). Multiple regression was used to 
assess the association between specific patient factors on in-hospital mortality, LOS 
and total hospital charges while adjusting for age, sex, race, Charlson comorbidity 
category, primary payer source, median income in the patient’s residential area, 
elective versus emergency admission, location, size, and teaching status. 
Results: In the general mechanically ventilated inpatient population, in-hospital 
mortality was 27.7% (95% confidence interval [CI] 26.7; 28.7%) and amongst 
mechanically ventilated cirrhotics was 41.8% (95% CI 39.9; 43.7%). Multivariate 
analysis showed several comorbidities that were associated with an increased 
likelihood of in-hospital mortality, including hepatorenal syndrome, odds ratio (OR) 3.24 
(95% CI 3.02; 3.47); sepsis, OR 3.23 (95% CI 3.11; 3.37) and renal failure, OR= 2.84 
(95% CI 2.74; 2.94).The average LOS in the mechanically ventilated population was 
14.9 (95% CI 14.7; 15.2), and in our sub-population was 12.9 days (95% CI 12.7; 13.2). 
Certain procedures were associated with increased hospital LOS, such as receiving a 
tracheostomy, 24.8 days (95% CI 23.3; 26.3); liver transplant, 21.1 days (95% CI 17.6; 
24.7); and hemodialysis, 5.0 days (95% CI 4.5; 5.5).The average cost per 
hospitalization in mechanically ventilated patients without cirrhosis was $148,792 (95% 
CI $145,039; 152,546) in our sub-population was $152,653 (95% CI $146,981; 
158,325).Total hospital charges were also strongly influenced by procedures such as 
receiving a liver transplant, $440,493 (95% CI $390,030; 490,957); tracheostomy, 
$290,898 (95% CI $272,361; 309,436) and hemodialysis, $100,271 (95% CI $89,940; 
110,602).  
Conclusions: There are several comorbidities associated with increased mortality 
amongst mechanically ventilated cirrhotic patients, including hepatorenal syndrome, 
sepsis, and renal failure. Procedures on this high-risk population were generally 
associated with improved mortality rates but significantly longer hospital stays and 
higher financial costs. Our results reinforce the notion that mechanically ventilated 
cirrhotics are a high-risk and expensive population with generally poor outcomes. 
Patients with impaired renal function and suspected sepsis should be treated carefully 
as they have an even greater risk of in-hospital mortality. Our work outlines a need for 
further investigation in order to better manage and treat this subpopulation of 
patients.      
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Introduction:  To optimize organ donation performance the nature and impact of 
complex factors need to be understood. Some factors are well known and might not be 
modifiable (contra-indications for transplant, age limit of organ donor, etc), but others 
(collaboration and relationships) that contribute to variations among similar hospitals in 
the same province, are poorly understood.  
Objectives: The overall aim of this research is to understand the nature and impact of 
relationships within the organizational context of organ donation programs in Ontario.  
Methods: We will employ an exploratory, prospective, diagnostic study consisting of 
three approaches: (1) to describe the characteristics of social networks of health care 
professionals of the organ donation programs (Social Network Analysis) and (2) to 
describe the organizational attributes and processes of on organ donation programs 
(Multiple Case-Study), and (3) to compare the influence of social networks and 
organizational attributes on the performance of organ donation programs (Network 
Comparison).  The study sites will include Ontario hospitals designated as type A 
based on trauma centre level (Public Hospitals Act classification); and hospitals 
partners of the Ontario’s Organ Donation Organization. At least five sites will be 
purposely selected to capture the greatest variability of settings possible. 
Results: We have initiated the study, signed a data protection agreement 
with Ontario’s Organ Donation Organization, and we are now on the first site collecting 
data.  
Conclusion: Understanding the influences of informal networks on organ donation 
outcomes is essential to the development and informing of interventions to optimize 
performance. This research will increase organ donation rates in Ontario by providing 
to the scientific community a novel measure of organ donation programs’ performance 
and by identifying successful collaboration paths during organ donation processes. We 
will present the development process of the research as well as preliminary findings.   
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Introduction/Background: Cerebral autoregulation (CA) is a vascular reflex 
mechanism that responds to changes in systemic blood pressure in order to maintain 
constant cerebral blood flow. CA dysfunction during cardiac surgery, intracerebral 
hemorrhage and traumatic brain injury is associated with negative outcomes1-3. Less is 
understood about CA function in the setting of critical illness. We recently showed that 
cerebral oxygenation during critical illness was associated with delirium, which may be 
related to CA dysfunction4. We analyzed CA function in critically ill patients during the 
first 24-72 hrs in the ICU using near-infrared spectroscopy (NIRS)-based cerebral 
oximetry5-9. We developed a novel approach to derive mean arterial pressure (MAP) 
targets that may help optimize cerebral perfusion in individual patients. 
Objective: To identify putative MAP targets in critically ill patients using NIRS-based 
cerebral oximetry. 
Methods: MAP and rSO2 were recorded simultaneously for up to the first 72 hours in 
ICU (n = 40 patients) by arterial catheter and NIRS, respectively. The cerebral oximetry 
index (COx) was computed as the moving Spearman correlation between MAP and 
rSO2 (Figure 1, 2). Positive COx values were taken to reflect CA dysfunction while 
near-zero or negative COx values reflect intact CA5-7. We asked whether certain MAP 
values were associated with intact vs dysfunctional CA, and so binned the MAP values 
by COx (in bins of 0.05, from -1 to +1). This approach builds on previous research to 
identify optimal cerebral perfusion targets5-11. 
Results: COx signals were variable between patients, with some patients exhibiting 
greater periods of CA dysfunction than others. In a separate parallel analysis, we found 
that CA dysfunction was associated with the subsequent development of delirium (data 
not shown). After sorting MAP values into their associated COx bins, the resulting plots 
adopted four general patterns: negative slope (n = 18/40 patients, Figure 3A), positive 
slope (2/40, Figure 3B), flat (13/40, Figure 3C) and complex (7/40, Figure 3D). Plots 
with either positive or negative slopes clearly showed certain MAP ‘danger’ zones that 
were associated with CA dysfunction (high COx values), as well as relative ‘safe’ zones 
(Figure 3A-B). Danger zones and safe zones were separated by 8 ± 4 mmHg on 
average, with average MAPs of 76 ± 8 mmHg and 82 ± 10 mmHg, respectively. MAP 
targets were not readily discernable in plots with flat or complex morphologies from the 
other half of our study subjects (Figure 3C-D). The basis for the different plot 
morphologies is presently unclear, but may be related to the patients’ position on the 
cerebral autoregulation curve. 
Conclusions: We outlined an approach for identifying patient-specific MAP targets 
using NIRS-based cerebral oximetry. This strategy may help preserve cerebral blood 
flow and reduce the risk of negative neurocognitive outcomes. Our data demonstrate 
how patient-specific parameters can inform the identification of MAP targets on a case-
by-case basis, and suggest that the classic MAP target of 65 mmHg during critical 
illness may need revisiting12-13. The ability to identify physiological targets in individual 
patients in real-time may allow precise personalized interventions that have the 
potential to improve outcomes for survivors of critical illness.   
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Figure 1 - Computing the Cerebral Oximetry Index (COx) 

 
 
MAP recordings from the radial artery and non-invasive measurements of rSO2 by 
NIRS were obtained during the first 24-72 hours in the ICU. COx was iteratively 
calculated as the moving Spearman correlation coefficient (rho) between rSO2 and 
MAP with a given moving window length in one-minute steps. A 60 min moving window 
is shown here. Statistically significant COx values (p<0.01) are shown in red in the 
upper right panel.  
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Figure 2 - Effect of Moving Window Length on COx Time Series 
 

 

 

(A) MAP and rSO2 data recorded from a patient during the first 24 hours in the ICU. 
(B) COx time series computed from data shown in (A), with 10, 30, 60 and 120 

minute moving windows. COx correlations where p<0.01 are shown in red. 
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Figure 3 - Identification of Optimal MAP Targets Using NIRS-Based  
Cerebral Oximetry 

 
MAP values were sorted into their associated COx bins (bins of 0.05, from -1 to +1). The 
resulting MAP-vs-COx plots adopted four basic patterns: (A) Negative slope, (B) Positive slope, 
(C) Flat, (D) Complex. Above each plot is the cumulative time distribution across COx bins. Red 
data points correspond to COx values representing CA dysfunction (COx, p<0.0001). MAP 
ranges associated with relative ‘safe’ zones were observed in plots with negative or positive 
slope (A, B). Safe zones for MAP were less clear in flat or complex plots (C, D).  
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Ventilator-Associated Pneumonia or Ventilator-Associated Event? 

Laporta, Denny1,2; Peretz-Larochelle, Maude1; Abdou, Eman1 
1 Adult Critical Care, Jewish General Hospital, Montreal, Quebec, Canada 
2 Faculty of Medicine, McGill University, Montreal, Quebec, Canada   
 
Introduction: Despite an increasing literature suggesting the poor performance of VAP 
as a quality measure of the care of mechanically-ventilated patients (), the only 
Accreditation Canada standard pertaining specifically to these patients relates to VAP 
prevention and treatment. The concept of Ventilator-Associated Event (VAE), 
introduced by the CDC/NHSN as a more suitable measurement in the evaluation of 
clinical care and outcome in these patients.  
Objective: We wished to 1) test the hypothesis that VAE identification adds value to 
current VAP surveillance data in a mixed med-surg ICU population, 2) to extrapolate 
from these data the number of potentially-missed VAEs during this time period.  
Methods: We retrospectively reviewed the charts of ICU patients previously identified 
with VAP between January 2009 and September 2016 and applied the CDC/NHSN 
criteria for VAE occurring 7 days before or after their designated VAP date. Data were 
merged into a preexisting ICU database. We first compared clinical/outcome data 
between patients intubated/ventilated (I/V) ≤ 2days (d) with those where and those I/V 
>2d (Table 1). We then compared the same parameters for 1) VAP cases with those 
patients without VAP but similarly I/V >2d, as well as 2) VAP cases based on whether 
they also met VAE criteria (Table 2). Finally, we compared our data with those from a 
similar published Canadian ICU population in order to estimate the number of “missed” 
cases of VAE in our population. 
Results: Of 7919 ICU admissions, 1758 (22%) were I/V >2d, of which 143 cases (8%) 
of VAP were identified; 47/143 (33%) had coexisting VAE (VAC 36%, iVAC 30%, “VAE-
VAP” 34%). Patients I/V >2d comprised a sicker, older population than those I/V ≤ 2d 
(Table 1) with differences in case mix and pre-ICU origin, increased LOS and mortality 
(icu & hosp), prop of ICU/hosp-days, ventilator utilization and ICU 
readmission. Patients with VAP showed differences in case mix and pre-ICU origin 
when compared those without VAP (Table 2), as well as increased LOS (icu & hosp), 
% of ICU/hospital-days, % of admissions with LOSicu>7d and utilization of ventilator 
days. VAP patients with coexisting VAE were similar to those without VAE, except for a 
larger number of transfers to another ICU/institution. This may explain the higher % of 
ICU/hospital-days and the trend towards decreased ICU readmission rate and hospital 
LOS. NB only 1/3 of VAE patients had concurrent VAE-derived VAP Comparison with 
VAP and VAE data from a similar Canadian ICU population showed a similar 
distribution of ventilator-related parameters. We estimated from this comparison that at 
least 117 cases of VAE were missed by virtue of not having concurrent VAP 
identification.   
Conclusions: In our ICU patient population, the  
- Significant differences in resource utilization and clinical outcomes were observed 
when comparing patients ventilated >2 VS ≤2 days or whether VAP positive vs 
negative.  
- However patients with VAP who had concurrent VAE were similar to those without 
VAE except for a greater proportion of patients transferred to another institution/ICU.  
- We estimate that 117 cases of VAE were potentially missed, which limits evaluative 
comparison between VAE and traditionally-identified VAP. It seems likely that these 
parameters reflect different patient mix, and that quality reviews should consider them 
as complementary information.  
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