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INTRODUCTION

Substance use disorders (SUD), specifically opioid and stimulant use are a significant
public health emergency in Alberta and across Canada. Patients with SUD pose
additional complexities to ICU patient care, health care costs, and are represented within
a broad spectrum of medical, trauma, and perioperative diagnostic groups. In ICU, the
opioid use epidemic has led to an increase in the number of patients requiring

direct care for opioid intoxication/overdose and opioid-tolerant patients requiring
intensive care for other conditions (1). Opioid-tolerance and withdrawal significantly
complicates perioperative and postoperative management with regards to analgesia
requirements (2). Patients presenting with methamphetamine use in the trauma setting
are more likely to be admitted to ICU and contribute to resource overutilization (3, 4). A
better understanding of the magnitude and characteristics of patients being admitted to
ICU with preexisting opioid, stimulant and other use disorders will inform future clinical
management and research in this area.

OBIJECTIVES

The primary specific aim of this observational cohort study was to determine the
incidence of all substance use disorders in a population of critically ill patients admitted
to the Royal Alexandra Hospital (RAH), Edmonton, Alberta Intensive Care Unit over a 2-
month period from December 2021 to February 2022. Secondary specific aims were to
determine the duration of ICU and hospital stay (LOS) and days requiring mechanical
ventilation, as well as the utilization of renal replacement therapy, vasoactive drugs and
mortality. Additionally, secondary outcomes from all SUD patients were compared with a
contemporaneous cohort of ICU patients not-suffering from SUD as a primary or non-
primary diagnosis and using a previously validated database (Alberta Health Services
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(AHS) eCritical/TRACER repository).

METHODS

The cohort consisted of all patients admitted to the RAH ICU between December 13,
2021 and February 22, 2022 after institutional ethics approval. All patients 18 years or
older who met the DSM-V criteria for opioid, stimulant, alcohol use disorder, other
substance use disorder, and intentional overdose of substance(s) delegated as the
primary or non-primary illness at admission were included (5). Data was obtained from a
validated ICU-specific database (eCritical/TRACER) and additional detailed medical
record abstraction was performed for patients identified as having SUD as their primary
or non-primary admitting diagnosis prospectively. Specific variables obtained included
demographic, diagnostic, APACHE-II score, duration of ICU/hospital stay, duration of
mechanical ventilation, requirement for renal replacement therapy and vasoactive
drugs, and vital status at hospital discharge. All chart abstracted data was entered into a
REDCap repository. We stratified the cohort into three groups for statistical comparison
according to their SUD diagnosis: group 0 (GO0): patients admitted to ICU

without diagnosis of SUD and whose data was abstracted from TRACER; group 1 (G1):
patients admitted to ICU with any SUD as primary diagnosis; group 2 (G2): patients
admitted to ICU with SUD as non-primary diagnosis. Patients admitted with a cardiac-
arrest secondary to an overdose of opioids/stimulants/other drugs were classified into
group 2.

RESULTS

Over the two month period, 287 patients were admitted to the ICU. Seventy (24%) met
the pre-defined criteria for SUD of whom fifteen (21%) had SUD as their primary
diagnosis and fifty-five (79%) had SUD as their non-primary diagnosis. The mean age in
group 0 was 58.3 years, 39.4 years in group 1, and 45.0 years in group 2. The mean
APACHE Il score in group O was 22.9, 17.2 in group 1, and 21.7 in group 2. There was no
significant difference in ICU LOS (p=0.31), Hospital LOS (p=0.13), days on invasive
mechanical ventilation (p=0.74), number of patients requiring renal replacement therapy
(CRRT, p=1.00; IHD, p=0.26), when comparing GO and G2. There was no significant
difference in ICU and hospital survival between GO and G2; with ICU survival being 82.0%
in GO and 87.3% in G2; hospital survival being 50.2% in GO and 56.4% in G2 (ICU, p=0.22;
hospital p=0.25).

CONCLUSION

In a single-center pilot study within a mixed medical-surgical trauma ICU, admission for
SUD as a primary diagnosis represented 5.2% of patients, 2.4% of ICU days and 1.6% of
total days on mechanical ventilation, with no patients requiring renal replacement
therapy (RRT). Admission for SUD as a secondary diagnosis represented 19.1% of
patients, 18.3% of ICU days and 17.2 % of total days on mechanical ventilation, with
14.5% requiring RRT. There was no significant difference in iliness severity, ICU/ hospital
mortality, ICU/hospital LOS, number of days requiring mechanical ventilation or

the requirement for RRT between non-SUD and patients admitted with SUD as a non-
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primary diagnosis.
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Table 1. i istics of Patient Cohort
GO (Non-SUD) (n = 217 G1 (SUD, Primary Dx) (n= 15) G2 (SUD, Secondary Dx) (n=55) p-value *
Age (years): mean £ SD; median 58.3£159,80 304114337 450413744 50001
Gender
Male: n (%) 121(55.8%) 13 (86.7%) 38(69.1%)
Female: n (%) 96 (44.2%) 2(13.3%) 17(309%)
APACHE Il Score: mean & SD 29%88 172294 217188 0.35°

= p-Value for comparisons between GO versus G2 ** Two-Tailed Independent T-Test

Table 2. Qutcomes

G0 {Non-SUD) (n = 217) G4 (SUD, Primary Dx) (n = 15) G2 (SUD, Secondary Dx) {n=55) pvalue®
1CU Langth of Stay; Total Days (%) 157597 (T8 4%) 1667 (28%) 36239 (18.3%) 031>
Hospital Length of Stay (days); mean + SD W0 £179 45439 88¢82 013
1CU Survival: n (%) 178 (82.0% 14(92.9%) 48 E7.2%) 022t
Hospital Survival; n (%) 109(50.2% 13 (86.7%) 1 (864%) 025t
Humber of Days on Invasive Mechanical Ventllation; Totel 1018.50 (81.2%) 2021 (1.6%) 215.99(17.2%) 078
Days (%)
(days) mean £.50 68+1185 20415 4554
Humber of Patients Requiring Renal Replacement 37 (17.1%) 0 8(14.5%)
Therapy; Totsln (%)
Continuous (CRRT):n %) 1(65%) o 3(55%) I
i (IHD: n (%) 23 (1.0%) o 5(0.1%) 026
Dayson icati
Noropinephrine; mean £ 5D 27#33 10£10 2325 075"
Vasopressin; mean + D 22224 15222 1814 095
Dobutamine; mean + 50 112048 0 3230 (270
Milrinone; mean & SD 098210 o 22208 025

*pVahe forcomparisens babween GO versus G2; ™ Rank Sum Two-Sided Wicoxca (MannWhirney) Test  Fischar's Exact Test
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Table 1. of Patient Cohort
GO (Non-SUD) (= 217) G1(SUD, Primary Dx} (n= 15) G2 (SUD, Secondary Dx) {n=55) p-value*
Age (years): mean + SD; median 58.3215.9;60 30.42143;37 450213784 so.o0™
Gender
Male: n {%) 121 (85.8%) 13 (86.7%) 38 (69.1%)

Female: n (%) 96 (44.2%) 2(13.3%) 17(30.9%)
APACHE Il Score: mean + SD 220488 172204 Nn7£38 [EC
* p-Value for i GO versus G2 T T-Test

Table 2. Outcomes
Characteristic GO {Non-SUD) (# =217) G1 (SUD, Primary Dx) (# = 75) G2 (SUD, Secondary Dx) (7=55) p-value*
‘Average ICU Length of Stay (Days); mean £ SD 732120 31£23 66474 031
Average Hospital Langth of Stay (days); mean + SD 140 £17.9 4519 88+82 013
16U Survival: n (%) 178 (82.0%) 14(93.3%) 48(872%) 0221
Hospital Survival; n (%) 109 (50.2%) 13(86.7%) 31 (564%) 0251
‘Average number of Days on Invasive Mechanical 6811856 20416 46454 0Ta
Ventilation (days) mean + R T § .
Number of Patients Requiring Renal Replacement 37(17.1%) 0 8 (14.5%
Therapy; Totaln (%) N (U3
Continuous (CRRT):n (%) 14(65%) 0 3(55%) e
Intermittent Hemodialysis (IHD): n (%) 23(11.0% [] 5(9.1%) 026
Average days on Vasoactive Medications
Noropinephrine; mean & SD 2733 1010 23228 [
Vasopressin; mean 5D 22 £24 16422 18214 085
Dobutamine; mean +SD 114044 ] 32430 044
Milrinone; mean  SD 098£10 ] 22108 025

Total ICU Days 1575.97 (79.4%) 46.67 (2.8%) 362.39 (18.3%)
Total days on Invasive Mechnical Ventilation 1018.50 (81.2%) 2021 (1.6%) 21599 (17.2%)

* pfalus for comparisons betwesn G0 versus G2, ™* Rank Sum Two-Sided Wicoson (Mann-Whitney) Test, 1 Fischer's Exaot Test
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INTRODUCTION

Seizures frequently occur in paediatric intensive and critical care. Up to 74% of these are
subclinical, not having any clinical symptoms. Timely seizure detection can be difficult”.
Prompt recognition and treatment of seizures reduces the length of stay and improves
neurological outcomes of these patients, thereby saving hospital costs and improving
their quality of life?.

Gold-standard seizure detection using multi-channels electroencephalograms (EEG) is
labour intensive and requires trained clinical physiologists to apply scalp electrodes and
highly specialised neurologists to interpret and identify seizures.

Phase synchrony (PS) can capture the changes in EEG signals before and during seizures’.
However, this quantitative method of seizure detection has not yet translated into
clinical use in paediatric critical care (PCC) settings.

OBIJECTIVES

In this project, we aim to test the seizure detection performance of PS using only eight
and four channels of the routinely collected EEG and further improve the performance of
seizure detection.

METHODS

Using the existing BrainsView (BV) seizure detection algorithm (PS-only), we determined
the baseline seizure detection performance on eight and four pre-selected channels of
the 64-channels routinely collected fully anonymised paediatric EEG (n = 40).

The eight-channels montage included the circumferential scalp electrodes consisting of
T3,T4,T5, T6, F7, F8, 01, and 02. The four-channels montage is selected based on a
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configuration that is readily applied by the bedside PCCU staff, which are C3, C4, P3, and
P4.

We then refined the BV algorithm by adding an extra feature extraction method (cross-
channel amplitude coherence, i.e. CA) to the existing PS calculation. Seizures identified
using the original (PS-only) and revised (combined PS + CA) seizure detection algorithms
were then compared with the gold-standard neurologist-identified seizure annotations
on the EEG to determine if the new algorithm offers enhanced seizure detection
performance.

RESULTS

Using BV calculations on 8-channels of the standard clinical EEG, seizures were detected
with 65.5% accuracy and 70.9 % specificity compared to the gold-standard seizure
detection. The average false alarm rate was 0.35. The reduction in number of EEG
channels to four slightly reduced the accuracy and specificity to 62.8% and 64.7%,
respectively. The average false alarm remained at 0.35.

Enhanced seizure detection performance was achieved with the revised algorithm
(combined PS + CA) for both EEG montages. Accuracy and specificity for eight and four-
channels improved to 76.5% and 77.2%, 82.2% and 83.4%, respectively. The false alarm
for eight and four-channels were 0.22 and 0.21, respectively. (107 words)

CONCLUSION

Quantitative ictal activity can be captured with as few as four EEG channels using our
seizure detection algorithm with 70% accuracy. A larger-scale validation study is required
to ascertain its performance before facilitating clinical translation.
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INTRODUCTION

The World Health Organization (WHO) on March 11, 2020, declared the novel
coronavirus (COVID-19) outbreak a global pandemic. Since then, the world has been
inundated with thousands of critically ill patients, many of whom develop acute
respiratory failure requiring admission to an intensive care unit (ICU).

Ontario is now at the end of its seventh wave of COVID-19. During the first three waves,
hospitals have needed to expand ICU capacity and implement novel strategies to
manage growing numbers of acutely ill patients. The use of high-flow nasal cannula
therapy (HFNC) is a potentially effective non-invasive oxygenation strategy to support
COVID-19 patients with severe respiratory failure. In Ontario, there is no standardized
approach to its use in hospitals. In our institution, we have implemented a nursing- and
respiratory therapist-championed initiative to support patients on HFNC on the general
medical ward in an effort to preserve capacity in ICU.

OBIJECTIVES

To understand the feasibility and impact on patients and health care providers caring for
patients with respiratory failure on a medical ward.

METHODS

We performed a retrospective review of patients admitted to hospital with a diagnosis of
COVID-19 and supported by HFNC on the medical ward from April 2020 - June 2021. We
described the baseline characteristics of these patients and the hospital outcomes. We
performed structured interviews of allied health professionals who were involved in

@ Springer



Critical Care Canada Forum 2022 Abstracts S13

championing the HFNC ward program and who actively managed these patients. A
second round of interviews including a critical care manager and nursing special projects
liaison were performed in September 2022 to identify changes in the challenges as the
pandemic has evolved. A modified Delphi approach was used to develop educational
materials for teaching, safety and continued quality improvement.

RESULTS

Patients

346 patients with COVID-19 pneumonia were managed with HFNC on the general medical
ward.

Allied health professionals

4 allied health professionals were interviewed regarding their experience managing
COVID-19 patients with severe respiratory failure supported by HFNC on the medical
wards. Summarized themes and answers are detailed in Table 1. All participants
identified challenges with managing acutely ill patients on a medical ward but also
recognized learning opportunities. All participants felt more comfortable managing HFNC
post waves 1-3 compared to pre-pandemic. The 2 additional allied health professionals
identified the major challenges in the current phase of the pandemic are principally
related to human health resources, nursing retention and strategies to mitigate burnout,
as detailed in Table 2.

Education materials

Stakeholders created the following educational materials: principles of oxygen
administration, HFNC anatomy and physiology, CCRT activation process, principles of
self-prone positioning, ventilator setup and alarm guide, anatomical airway assessment
(Figure 1).

CONCLUSION

Novel approaches to the delivery of care to critically-ill patients are required to maintain
ICU capacity and expand clinicians’ abilities to care for an increasingly large number of
patients with acute care needs. Allied health professionals believe that the expansion of
ICU-level care to the medical ward has important challenges but presents unique
opportunities to deliver patient-centered, high-quality critical care. Our experience with
HFNC offers unique insights to other institutions and policy makers for protocols and
policies for care amidst future waves of COVID-19 but also highlights a new phase of the
pandemic, principally related to health human resources crises.

REFERENCES
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Table 1: Summarized interview themes and answers: During pandemic

Theme Summarized Answers
Interventions for implementation 1. Equipment
of program ®  Massimo portable monitors
®  Increased # of HFNC delivery circuits with use of V60 BiPAP and Hamilton ventilators
®  Education sessions for RTs on equipment
2. Staff
®  Increase staffing RTs
®  Select/identify one RT for COVID wards
®  Increased MD coverage for COVID wards with a new model to provide adequate coverage
3: Patients/patient flow
®  HFNC patient place on designated floors to aid in providing care (geographic location,
response time, team training, designated RT gl)
Barriers to optimization 1. Equipment
®  Comfort level mastered mainly by RTs pre-pandemic and had to be developed in RN/MDs
2. Staffing
®  Staffing shortage especially for volume of patients
3. Patients/patient flow
®  # aof patients/volume/acuity (over 30 patients or 50% of the COVID ward on HFNC)
®  PPE needs for HFNC limiting response time to patients and flow of medical rounds
®  Visitation policy limited in patients with HFNC and as sequence, the quality of the
GOC conversations
Safety/Outcomes ®  Hypoxic patients who were delirious present more challenges to be managed safely on the
wards
®  DNR patients died due to pulling off O2 and not being monitored
® RN perspective is that some could have been better had some patients been in ICU
®  RT, RN, MD perspective that transportation of HFNC patients from ward to ICU for
intubation was challenging/risky
Suggestions for future 1. Equipment
®  Remote monitoring of O2 is important
2. Staff
®  Addanother CCRT RN
®  Consider other model for nighttime CCRT coverage
®  More education for nurses re: HFNC
. Additional MD ge at night (daytime and weekend model had been stepped up but no
additional nocturnal coverage)
3. Patients/patient flow:
®  Consider step-up unit for those HFNC/COVID patients
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Table 2: Summarized interview themes and answers: The health human resource phase of the pandemic

Theme

S ized Answers

Current pandemic
issues

Focus has shifted from volume and acuity of patients to the daily
struggle to safely staff an ICU (and other units in the hospital)
Impact on staff personal lives
o sick relatives, loss of relatives, loss of jobs and income,
which exacerbated the workplace impact

Health human
resources

Absolute number of nurses per shift is drastically different
Number of nurses on shift not yet completed critical care
certificate has increased

Challenging to compete with “agency” and “travel nursing”
compensation, which is typically much higher than current
nursing salary and benefit

Potential solutions

Governmental bodies must consider broad range of stakeholders
when implementing policy and solutions to current phase of
pandemic
‘While increasing wages is one solution, it does not address the
root of the problem
There were signs that an imminent HHR crisis was looming and
this was compounded by the effects of the pandemic
Adaptive training models for nursing

o Off-cycle hiring from schooling schedule

Anticipating an 8th
wave this fall

Pod-based nursing, team model to be practiced in advance,
prepare people to be adaptable and be flexible; change in
mindset

Figure 1: Education resource board on the medical ward
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INTRODUCTION

Pain is commonly experienced by patients in the intensive care unit (ICU)."” Due to their
clinical condition many ICU patients are non-communicative and cannot self-report their
pain.** In these scenarios, family caregivers (e.g., family members, significant others,
close friends) may be able use their personal knowledge of the patient to assist in clinical
pain assessment.>* Involving family caregivers in the pain assessment of non-
communicative patients has the potential to facilitate earlier pain recognition, reduce
anxiety for families, and improve satisfaction with care for patients and their loved ones.

OBJECTIVES

We undertook a multi-phase study aiming to a) adapt a validated pain tool used by ICU
nurses (Critical Care Pain Observation Tool or CPOT) for family caregiver use (creating
the CPOT-Fam), b) pre-clinically test the CPOT-Fam, and c) revise the CPOT-Fam in
preparation for clinical pilot testing.

METHODS

We conducted this study through three distinct phases:

1. CPOT adaptation for family caregiver use (to create the CPOT-Fam): We formed a
working group of patient partners (individuals with experience as ICU patients or
family caregivers of ICU patients), ICU clinicians, and critical care researchers. The
working group discussed adaptation of the CPOT as well as development of
accompanying educational material (i.e., modules to help orient family members to
pain and pain assessment in the ICU) and sample cases (i.e., for participants to
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practice scoring using the CPOT-Fam). The group met monthly and completed
iterative revisions of these items until consensus was reached.

2. _CPOT-Fam pre-clinical testing: We recruited interested members of the public to
view educational materials and score four randomly selected sample cases (from
162 cases representing all possible CPOT-Fam scoring combinations) using the CPOT-
Fam. We compared participant CPOT-Fam scores on the sample cases to reference
scores (assigned by the diverse research team) to assess agreement and identify
sections of the CPOT-Fam requiring revision. Open-ended feedback on the CPOT-
Fam was collected.

3. CPOT-Fam revision: Using feedback from study participants and the working group,
we revised the CPOT-Fam in preparation for clinical testing.

RESULTS

The working group developed a draft of the CPOT-Fam (Figure 1) which evaluated 1)
facial expression, 2) body movements, 3a) compliance with ventilator if intubated or
3b)vocalization if not intubated, and 4) muscle tension using five questions.

In pre-clinical testing, overall agreement between CPOT-Fam participant scores and
reference scores was high (intraclass correlation coefficient (ICC=0.92)). Specifically,
agreement was highest for the vocalization dimension (ICC=1.0) and lowest for the
body movements dimension (ICC=0.85).

Twenty-seven (90.0%) of n=30 total participants provided text responses to the
question: Please describe your experience with using the pain detection method (i.e.,
CPOT-Fam) in a few words. Text responses were categorized into CPOT-Fam tool
characteristics to retain (n=19), opportunities for improvement (n=5), and participant-
indicated pain cues (n=5) (Figure 2). Overall, participants indicated they found the CPOT-
Fam to be“easy-to-use” but “not graphic enough”. Based on feedback received, our
working group restructured the tool into an image-based flow-diagram format (Figure 3)
to improve clarity.

CONCLUSION

In this study, we adapted an existing tool used by ICU nurses to assess pain for use by
family caregivers (CPOT-Fam). Pre-clinical testing of the CPOT-Fam suggested that family
caregivers find the CPOT-Fam valuable and easy to use for pain assessment. Clinical
evaluation is needed to evaluate feasibility, acceptability, and performance of the tool in
clinical circumstances.

REFERENCES
1. Gupta M, Sahi MS, Bhargava AK, Talwar V. The Prevalence and Characteristics

of Pain in Critically lll Cancer Patients: A Prospective Nonrandomized
Observational Study. Indian J Palliat Care 2015;21:262-7.
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2018;44:227-32.

During which condition are you observing the patient’s pain? 0 At rest O During or immediately after a procedure

If you are observing the patient’s pain during or immediately after a procedure, what kind of procedure was it? (examples:
repositioning, blood draw)

Read the questions below and check off the observation that most closely matches yours.
How is the patient breathing? O Breathing comfortably
Answer only if the patient is hing using | O h bly with ional coughing
a breathing tube and breathing machine. O Choking or struggling to breathe
Is the patient making any sounds? O Talking in normal or quiet voice
Answer only if patient is breathing on their | O Sighing or moaning
own, without a breathing tube and breathing | O Calling out or sobbing
machine.

‘What is the patient’s facial expression?

Please choose from the faces' shown. Faces

on the left side of each square are patients

breathing with a breathing machine and ®»,) ® = e

faces on the right side of each square are

patients breathing without a breathing = 7= Lol
machine. -

O Relaxed face O Frowning O Tense face (clenching
jaw, uneasy, or biting on
breathing tube)

What are the patient’s body movements O Relaxed or comfortable (examples: lying down, sitting, or moving without pain)

like? O Moving slowly & carefully (example: touching the site of pain)
O Restless or trying to pull out tubes (examples: breathing or feeding tube, intravenous tube,
catheter)

Does the patient have stiff muscles? 0O Calm and relaxed (no stiffness)

O Some tense or stiff muscles
0O Most muscles tense or stiff’

! Ilustrations of faces adapted with permission from Gelinas et al (2013).

Figure 1
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16 Feasibility and
usefulness'

Frequency, N

o Chriy and
simplicity'

Characteristics to
retain

Figu

Is the patient able to describe their level of pain?
O Yes (if yes, ask the patient to rate their pain on a scale from 0 (no pain) to 10 (worst pain in the world) and write it here: )
O No (if no, please continue with the questions below)

When are you observing the patient’s pain? O At rest O During or immedi
If you are observing the patient’s pain during or immediately after a procedure, what kind of procedure was it?

Please check off one option for each question below.

Visuals/ CPOT-Fam
unrelated*

CPOT-Fam
related °

Opporunitics for  Participant-indicated
improvement pain cues

re 2

ly after a du itioning, blood draw)

If yes, answer only

ol Y ',{ Is the patient ing through a

tube or ing machine? |.\' 1f no, answer only

How is the patient breathing?

the questions directly below
Is the patient making any sounds?

-
i .
4= =
Y 4 ’
O Breathing y £ Coughing occasi Och OINo sound/speaking normally O Sighing/ moaning 0 Calling out/ sobbing
‘What is the patient’s facial expression? What is the patient’s facial expression?
3 *
.
‘ v % %
OTemse i

DORelaxed or comfortable O Slow or careful

O Restless

DORelaxed orc;fomble O Slow or careful

Does the patient have stiff muscles?

O No stiff muscles O Some muscles stff

O Most muscles stiff

Does the patient have stiff muscles?

v ¥ 4

O No stiff muscles DO Some muscles stff [ Most muscles stff

Figure 3

@ Springer



S20

Critical Care Canada Forum 2022 Abstracts

@ Springer

An Elusive Etiology of Pericardial Effusion with Resultant Cardiac
Tamponade

Submission ID

74

AUTHORS
Bullard, Daniel J'; Saavedra Romero, Ramiro®

1 Internal Medicine Residency Program, Abbott Northwestern Hospital, Minneapolis, MN, USA
2 Critical Care Medicine, Abbott Northwestern Hospital, Minneapolis, MN, USA

INTRODUCTION

A pericardial effusion is defined as the accumulation of fluid within the saclike structure
which surrounds the heart. This phenomenon is relatively common and is often
secondary to infection, malignancy, periprocedural iatrogenic causes, uremia, myocardial
infarction, collagen vascular disease, hypothyroidism, or rheumatologic disease.' In many
cases, it can be difficult to elucidate the underlying cause, or it may never be
discovered.” A sound diagnostic approach to pericardial effusion is vital as this finding
can be a harbinger of serious systemic illness requiring specific urgent treatment.

CASE DESCRIPTION:

A 74 year old male presented to his primary care provider (PCP) with a two week history
of low grade fevers, 3.2 kg weight loss, and poor appetite and was found to be
tachycardic with mild anemia (Hgb 12) and transaminitis in the 100s. These findings were
attributed to viral iliness and treated with supportive care.

OBIJECTIVES

Over the subsequent two weeks, his fatigue severely worsened, he developed a cough,
and both his anemia (Hgb 10) and LFTs worsened (~200). Labs were notable for d-dimer
elevated to 1.6, CRP elevated to 15.1, ferritin of 1,852, and low iron (13), TIBC (159), and
transferrin saturation (8%). Pertinent negatives included hemolysis labs, acute hepatitis
serology, and ANA. CT PE showed no PE but demonstrated a diffusely thickened
pericardium with trace pericardial effusion concerning for pericarditis.

He was admitted to Abbott Northwestern Hospital (ANW) and Cardiology was

consulted. EKG showed subtle diffuse PR depression which was attributed to pericarditis,
and he was started on ibuprofen and colchicine. His transaminitis was attributed to
congestive hepatopathy. Echogram was concerning for constrictive pericarditis. Cardiac
MRI showed pericardial thickening (7 mm) consistent with acute pericarditis in addition
to a small pericardial effusion. Infectious Disease was consulted, and all workup was
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negative including blood cultures, CMV, EBV, Coxsackie, Lyme, Mycoplasma,
Tuberculosis, Histoplasma,

METHODS

Blastomyces, and Cryptococcus. Rheumatologic labs were also negative including RF,
anti-CCP, and ANCA. His fever curve improved, and he was discharged on ibuprofen and
colchicine.

At PCP follow up two weeks later, he had lost an additional 2.3 kg. Repeat labs showed
continued transaminitis in the 100s, ESR > 120, CRP of 23, leukocytosis to 11,
thrombocytosis to 553, and worsened anemia with Hgb of 9. Rheumatology was
consulted and felt the clinical picture was concerning for an autoimmune process

with serositis. C3, C4, dsDNA, SM RNP, and 1gG4 were unrevealing. He was started on
prednisone and hydroxychloroquine.

Several weeks later, he entered atrial flutter with RVR detected by his Apple watch and
confirmed on EKG at a subsequent urgent Cardiology visit. Repeat echocardiogram
showed a large circumferential pericardial effusion with tamponade. He was re-admitted
to ANW for urgent pericardiocentesis. 300 cc of hemorrhagic fluid were removed with
resolution of tamponade. Ferritin returned elevated at 4,159. Rheumatology expressed
suspicion for Adult-Onset Still’s disease vs. Giant Cell Arteritis. He underwent temporal
artery biopsy which was negative.

One month later, he returned to the ANW emergency department and was re-admitted
with worsening dyspnea on exertion and new bilateral pitting edema.

RESULTS

Repeat echocardiogram showed findings concerning for development of constrictive
pericarditis and resultant acute diastolic heart failure. Cardiac MRI showed a moderate
loculated pericardial effusion with severe pericardial thickening to 8 mm. Both ventricles
were of small volume with ventricular interdependence and tethering of both the LV and
RV lateral walls. Pericardiectomy was recommended, however, the patient decided to
discharge to seek a second opinion at the Mayo Clinic.

One week later, he was admitted to Mayo Clinic with low output cardiogenic shock and
new renal failure. He underwent pericardiectomy but was unable to be extubated post-
procedure and required multiple vasopressors and initiation of renal replacement
therapy. Pathology revealed sarcomatoid type malignant mesothelioma of the
pericardium. Hematology was consulted who relayed the general prognosis of
pericardial sarcoid mesothelioma to confer median survival of only 6 months in

patients who receive chemotherapy. The patient and his family elected comfort care and
he passed the same day.

CONCLUSION
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This case illustrates the importance of maintaining a broad differential diagnosis in
determining the cause of a pericardial effusion. Broad panels of laboratory tests are a
reasonable diagnostic starting point, however, are less likely to reveal the underlying
cause than analysis of the pericardial fluid and the pericardium itself. Diagnostic yield of
pericardial biopsy is near 40% and the procedure can likely be foregone if the patient’s
disease is mild.> However, invasive sampling should not be delayed in the setting of
severe disease with an elusive but potentially treatable etiology.

REFERENCES
1. Levy PY, Corey R, Berger P, et al. Etiologic diagnosis of 204 pericardial
effusion. Medicine (Baltimore) 2003; 82:385.
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effusions. Am J Med 1993; 95:209.

SLoc 55.71

FOV 340.00x276.25 256x208
AXIAL trufi_iPAT
zoom 1.1/0.8 px/mm (ViewSizeAdjusted)




Critical Care Canada Forum 2022 Abstracts S23

Arm Cycle Ergometry in Critically lll Patients: A Systematic
Review

Submission ID

42

AUTHORS

Vanderlelie, Lauren'; Bosich, Sandra®; Azizi, Karim®; Lally, Jasdeep'; Micks,
Sarah'; Sandhu, Saheb®; Whyte, Bailey'; O’Grady, Heather"; Kho, Michelle™?

1 School of Rehabilitation Sciences, McMaster University, Hamilton, Canada
2 St. Joseph’s Healthcare Hamilton, Canada

INTRODUCTION

Patients surviving their intensive care unit (ICU) stay are at risk of poor quality of life due
to physical and cognitive impairments that can remain after discharge. At least 25% of
ICU survivors have ICU- acquired weakness, which leads to long-term impairments in
physical function (1). Early mobility in the ICU is safe and may improve physical function.
Leg cycling was introduced as an early mobility technique as it overcomes barriers of
sedation, mechanical ventilation, and lines and tubes (2). However, leg cycling does not
address impairments in the upper extremity (UE), which is important for activities of
daily living like dressing and feeding. Measures of physical function, including UE
dressing, at 7-days of ICU discharge are shown to be predictive of 1-year mortality and
recovery trajectory (3). Therefore, in ICU arm cycle ergometry (ACE) may help limit UE
functional loss and promote independence in activities of daily living (4,5).

OBIJECTIVES

We conducted a systematic review to examine the impact of in-ICU ACE on physical
function, and other important patient outcomes.

METHODS

This systematic review was registered in PROSPERO (CRD 42022326239). We searched 6
electronic databases from inception to February 2022. We included both randomized
and non-randomized studies of critically ill adults admitted to the ICU, comparing ACE
interventions to any other form of physiotherapy care. Our primary outcome was
physical function; secondary outcomes were mortality, length of stay (LOS; ICU and
hospital), length of mechanical ventilation, and safety. Independently and in duplicate,
we conducted citation screening, data abstraction, and risk-of-bias assessments. We
assessed certainty of outcomes using the Grading of Recommendations Assessment,
Development, and Evaluation approach (GRADE). A meta-analysis was planned if there
was sufficient homogeneity between studies. Alternatively, we planned a narrative
synthesis.
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RESULTS

Of 814 citations, 3 studies enrolling 97 patients (1 randomized, 1 non-randomized, and 1
observational feasibility) were included (Figure 1). No studies reported hospital LOS or
length of mechanical ventilation (Table 1). Due to heterogeneity, meta-analysis was not
performed. For our primary outcome, 1 non-randomized study reported no difference in
Barthel Index scores [ACE (Mean%SD) (n=15; 44.66+38.05); standard physiotherapy
(n=20; 51.75+38.19; p=0.957)] or in Ambulation Score [ACE n=15; 3.20+2.18; control
n=20; 3.75+2.22, p=0.096] at ICU discharge. Of our secondary outcomes, no studies
reported any deaths. One non-randomized trial showed no difference in ICU LOS [n=35;
ACE median 18; control median 8.50 days; p=0.169]. No studies reported any safety
adverse events in ACE groups, however some cycling sessions were terminated due to
cardiovascular and respiratory symptoms (10/57). All results were very low certainty
based on the GRADE approach due to the few RCTs, bias and imprecision (Table 2).

CONCLUSION

ACE initiated in the ICU is a feasible intervention that is likely safe. Based on the limited
number of ACE studies, there were no differences in physical function, mortality or ICU
length of stay. Studies did not report duration of mechanical ventilation nor hospital
length of stay. Future research should focus on rigorously designed randomized control
trials of ACE in the ICU, evaluating important outcomes for patients such as physical
function, in the short- and long- term.
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814 Records Identified Through Database
Searching

643 Records Screened

63 Full-Text Articles Assessed
for Eligibility

3 Studies Included

-I 171 Dupli d

580 Records Excluded

60 Full-Text Articles Excluded

21 Protocol/abstract
21 Not performed in ICU
14 Wrong intervention

3 Conference presentation only

1 non-English study

Figure 1. Preferred Reporting ltems for Systematic Reviews and Meta-Analysis (PRISMA) flow

diagram. We display the process of screening and selecting studies for inclusion in the review

Table 1. Summary of included studies.

Participants Intervention Comparator
Author(s), | Study Design Outcomes
Year Intervention (n), Age [Mean | Control (n), Age [Mean (SD)] or
(sD)] or [range], Female [n (%)], [range], Female [n (%)], Frequency, Intensity, Time, Type | Frequency, Intensity, Type, Time
APACHE Il [Mean (SD)] APACHE Il [Mean (5D)]
Cinar etal., | Non-RCT Intervention: 15 Control: 20 F: 5 days/week, 20 minutes F: 5 days/week Physical function
2020 Age= 63 (20.50) yrs Age=56 (24.81) yrs I: passive andfor active I:NR
Female=7 (47%) Femnale= 11 (55%) T: not reported T:NR Martality
APACHE I1; 21.92 (7.80) APACHE Il=18.80 (9.45) T:in-bed ACE and standard PT (as | T: respiratory physiotherapy, Safety
per cantral) ROM, mobilization in and out of
bed
Portaetal,, | RCT Intervention: 25 Control: 25 F: daily, 15 sessions total, 20 F: 6x/week, 45 minutes Mortality
2005 Age: 70 (5.6) Age=72(5.2) minutes Safety
Female =10 (40%) Female= 11 (44%) I: active T: within 96h following weaning
APACHE Il NA APACHE Il: NA T: within 96h following weaning | T: ROM, chest PT, assisted,
T: ACE and standard PT (as per strength exercise, sitting and
control) standing balance, gait training
Wilkinson | Observational | Intervention: 12 No control group F: 1 session, 30 mins No control group Safety
etal, 2021 | feasibility Age: 20-89 1: passive
Female: NA
APACHE Il: 18.33 (6.30) bed ACE
Definition of abbi ACE= arm cycle erg y; APACHE II= Acute Physiology and Chronic Health Evaluation II; h= hours; ICU= intensive care unit; 1+V=

intubation and ventilation; L= level; LOS= length of stay; NR= not reported; PT= physiotherapy; RCT= randomized control trial; RIICU= respiratory intermediate
ICU; ROM= range of motion
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Table 2. Results from included studies

Absolute Effect

Outcome of Interest Study Difference Score (d) Certainty

Arm Ergometry Control

Mean+SD Ambulation Mean+SD Ambulation -0.55
Score at ICU discharge | Score at ICU discharge

(n=15)3.20+2.18 (n=20) 3.75+2.22
Physical Function Cinar ef al., 2020 | | Very low
Mean+SD Barthel MeanxSD Barthel -7.09
Index at ICU discharge | Index at ICU discharge
(n=15) 44.66+38.05 (n=20) 51.7538.19
ICU Length of Stay 3 Mean (days) (min-max; = Mean (days) (min-max; | 9.5 days
Cinar et al., 2020 n=15). 18 (3-70) n=20): 8.50 (3-44) Very low
Porta et al., 2005 0/25 0/25 0
Mortality Very low
Cinar et al., 2020 0/15 0/20 0
Porta et al., 2005 0/25 025 0
No adverse events Not reported Unable to calculate
(0/15);
Cinar ot 8l., 2020 9145 sessions (20%)
Safety terminated Very low
No adverse events No controls Unable to calculate
(0r12);

Wilkinson et al., 2021 112 sessions

terminated (8.3%)

Definition of abbreviations: SD=standard deviation, d= difference score; No studies reported hospital length of stay or duration of mechanical ventilation.
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INTRODUCTION

Ensuring that a person is not prematurely declared dead is an important cornerstone of
trustworthy death determination, especially in the context of deceased organ

donation. In organ donation following death determination by circulatory criteria (DCD),
circulation must be determined to have permanently ceased to ensure that death has
occurred. Current practice recommends a 5-minute observation period following
circulatory arrest to monitor for an unassisted return of circulation, known as
autoresuscitation.

OBIJECTIVES

In light of newer data, the objective of this updated systematic review was to determine
if a 5-minute observation time was still adequate in DCD.

METHODS

We searched four electronic databases from inception to August 28, 2021 for studies
evaluating or describing autoresuscitation events after circulatory arrest. For this
review, an autoresuscitation event was defined as the unassisted return of spontaneous
cardiac activity, arterial blood pressure, electrocardiogram, breathing, or other (i.e., as
defined by investigators) that was identified by the bedside clinician. Citation screening
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and data abstraction were conducted independently and in duplicate. We assessed
certainty in evidence using the GRADE framework.

RESULTS

Of 3741 unique citations assessed, 136 full texts were reviewed, and 73 studies met
eligibility criteria. Of these, 45 studies were included in our previous reviews, leaving 18
new studies identified in this update consisting of 14 case reports and four observational
studies. Most studies evaluated adults (n=15, 83%) and patients with unsuccessful
resuscitation of cardiac arrest (n=11, 61%). Overall, timing of autoresuscitation after
circulatory arrest ranged from 1 to 20 minutes. Across all studies on autoresuscitation
identified by our reviews (n=73), seven observational studies have been conducted.
When examining studies of withdrawal of life-sustaining measures with or without DCD
(n=6), 1037 adult and 12 pediatric patients have been evaluated with 19 total
autoresuscitation events (1.8%; 95% Cl 1.1-2.8%). All resumptions occurred within 5
minutes of circulatory arrest and all patients with autoresuscitation died.

CONCLUSION

In the context of controlled DCD, the current evidence demonstrates that 5 minutes is
sufficient observation time for death determination by circulatory criteria (moderate
certainty). The findings of this systematic review will be incorporated into a Canadian
guideline on death determination.
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INTRODUCTION

Deep vein thrombosis (DVT) is a common disease with an estimated incidence of 1-2
cases per 1,000 persons annually in Canada. Anticoagulant therapy is the mainstay of
treatment for DVT and aims to prevent short and long term complications, such as post-
thrombotic syndrome. Patients who present with extensive thrombosis are at higher risk
of developing post-thrombotic syndrome." Hence catheter-directed thrombolysis may be
considered in extensive thrombosis to accelerate symptoms relief and prevent
complications.™? Efficiency of catheter-directed thrombolysis has been questioned in
more recent studies while bleeding risk is higher when compared to anticoagulation

alone. 23%®

OBIJECTIVES

Assess bleeding complications in patients with DVT undergoing catheter-directed
thrombolysis at our institution.

METHODS

We performed a retrospective, quality improvement study including all consecutive
patients admitted in our institution between 2013 and 2019 with a diagnosis of deep
vein thrombosis and for whom a pharmacomechanical catheter-directed thrombolysis
was performed. Patients were selected using the hospital informatic database. Patients
baseline characteristics and details related to the performed thrombolysis were
manually extracted from the hospital database.

Bleeding events occurring during the same hospital admission as the performed
thrombolysis were categorized as per the Internal Society of Thrombosis and
Haemostasis (ISTH) non-surgical venous thrombo-embolism studies criteria.

We reported counts and proportion for binary variables and mead or medians, as
appropriate, for continuous variables. Using SPSS software, we tested the association
between bleeding complications and patients’ age, BMI, dose and duration of
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thrombolytic agents administered.

RESULTS

We identified 68 patients, 41 (60%) were female, mean age 43.8 y.o. (SD 17.2). 44
patients (64.7%) presented with a lower limb DVT. DVT was associated with an anatomic
abnormality in 42 cases (61.8%), mostly May-Thurner and Paget-Schroetter anomalies.
Seven patients (10.3%) had a DVT related to a central venous catheter.

All patients underwent catheter-directed thrombolysis using recombinant tissue
plasminogen activator infusion combined with a fixed dose of heparin infusion (400 Units
per hour).

Overall, 24 patients (35.3%) bled. Major bleeding, as per ISTH definition, occurred in 18
patients (26.5%), mostly with hemoglobin drop of more than 20g/L. Seven patients
(10.3%) needed two or more blood transfusions. Furthermore, seven patients (10.3%)
needed an investigation and/or intervention related to their bleeding complication.

We found no association between the bleeding complication and the patients
characteristics, including dose and duration of thrombolytics agents administered.

CONCLUSION

Our study demonstrated a higher bleeding rate than reported in the literature, with
approximatively a quarter of patients presenting significant bleeding.

Our study is the first « bleeding-designed » study without any exclusion criteria and
assessing all types of hemorrhagic complications related to pharmacomechanical
catheter-directed thrombolysis.

Considering the uncertain benefice related to this intervention for DVT, careful patient
selection and risk divulgation is mandatory.
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INTRODUCTION

Delirium is an acute, confusional state characterized by a disturbance in cognition,
awareness and perception’. Delirium can occur in the context of systemic disturbances
such as severe sepsis, substance withdrawal or surgery”*. Despite an increasing interest
in delirium in critically ill patients over recent years, our understanding of the underlying
pathophysiological basis of delirium has not advanced much. A widely accepted theory
for delirium is known as the systems integration failure hypothesis explained by
neurotransmitter dysregulation and network dysconnectivity triggered due to a
combination of neuroinflammation, oxidative stress, neuroendocrine dysregulation and
circadian dysregulation. In this context, we conducted a systematic review of studies of
brain connectivity in critically ill patients with delirium.

OBIJECTIVES

From conducting a systematic review of studies evaluating brain connectivity in critically
ill patients with delirium, we hope to:

1) Evaluate current literature on pediatric/non-pediatric brain connectivity in critically ill
patients with delirium

2) Examine potential markers for delirium that may be used for early diagnosis

3) Review and evaluate current hypotheses for delirium based on findings

4) QOutline directions of future research in the context of brain connectivity and delirium

METHODS
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This systematic review followed PRISMA guidelines. Two distinct literature searches
were designed done to enhance sensitivity. We searched CINAHL Complete, EBM
Reviews - Cochrane Central Register of Controlled Trials, Embase Classic+tEmbase, Ovid
MEDLINE(R) ALL, APA Psycinfo, and Web of Science. Eligible studies included those with
patients (of any age) diagnosed with delirium or encephalopathy, who were currently
critically ill (study setting: intensive care unit, emergency or acute care) and had some
form of structural or functional neuroimaging done around this period. The
neuroimaging could take place before the delirium diagnosis, while delirium was still
present, or after the patient had recovered. Studies must be published in English, and
may have been published anytime. In addition, all forms of studies were accepted (case
reports, clinical trials, chart reviews etc). Relevant data such as the population, mode of
neuroimaging, timing of neuroimaging in relation to delirium, outcomes reported, and
key findings were extracted to review. Figures 1 & 2 detail the identification of studies in
the two searches.

RESULTS

A total of 5044 studies were screened, with 25 studies included in the final review. A
meta-analysis could not be completed due to the high degree of variability and
heterogeneity in the data, inconsistent comparators, variable populations, and different
forms of neuroimaging. Adult studies report a longer duration of intraoperative EEG
suppression, and an inability of the brain to hold strong frontal alpha power under
anesthesia. The latter was associated with post-operative emergence delirium®. In PET
studies, fluorodeoxyglucose uptake in the posterior cingulate cortex was found to be
correlated with severe attention impairment, a hallmark of delirium. Pediatric studies
report a shift to random order in higher frequency bands (especially the alpha band), as
well as an increased frontal lobe functional connectivity following the termination of
anesthesia for children with emergence delirium.

CONCLUSION

There are few studies focusing on brain connectivity in acutely ill patients with delirium
and this area is ripe for further research. In the few included studies, there was no
consistency in how brain connectivity was studied or reported. However, there were
certain functional measurements which should be investigated further, and more
rigourously. Further research on brain connectivity in intensive care unit delirium could
not only deepen our understanding regarding its pathogenesis but also pave the way for
more objective prediction, diagnosis and prognostication based on brain connectivity
network measures.
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INTRODUCTION

Acute aortic syndrome (AAS) includes aortic dissection, intramural hematoma and
penetrating atherosclerotic ulcer. The most common investigation used is a computed
tomography (CT) of the chest, abdomen and pelvis and is usually negative for AAS. We
hypothesize that most AAS present with pain in the area of damage. Therefore, if we
confine imaging to that area and AAS is not found, a CT of the entire aorta is
unnecessary. This approach may reduce patient exposure to radiation.

OBJECTIVES

Does a restricted imaging strategy in hemodynamically stable patients with no known
aortic disease have a high sensitivity in ruling out AAS?

METHODS

Multi-centre retrospective cohort of adults presenting to emergency departments from
2002-2019 with a diagnosis of AAS on CT. Data was extracted using a standardized data
collection form. AAS was defined according to radiological standards. Sensitivity,
specificity and likelihood ratios with 95% confidence intervals were calculated. A sample
size of 148 patients for a sensitivity of 100% (95% Cl 98-100%) was estimated.

RESULTS

We included 148 patients diagnosed with AAS (25% thoracic, 14% abdominal, 60%
thoracic/abdominal). 24% presented with only abdominal pain, 46% with only chest pain
and 30% with abdominal/chest pain. The sensitivity of restricted imaging strategy was
96% (95% Cl 91.4-98.5%). Of the 6 cases missed, 5 had known aortic aneurysm/repair
and 1 was hypotensive. Cohort was restricted to those with systolic >90mmHg and
without aortic aneurysm/repair (n=86). Restricted imaging strategy had a sensitivity of
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100% (95%Cl 96-100%).

CONCLUSION

A restricted imaging strategy in hemodynamically stable patients with no known aortic
aneurysm has a high sensitivity in ruling out AAS. External validation in a larger cohort of
patients is needed to ensure sufficiently narrow confidence intervals prior to
implementation.
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INTRODUCTION

Acute pulmonary embolism (PE) is a common and potentially fatal illness that affects up
to 900,000 individuals in the United States each year. To manage pulmonary embolism,
heparin, direct-acting oral anticoagulants (DOACs) thrombolytics, either systemic or
catheter-directed (CDT), and surgical thrombectomy may be used, the choice of agent
depending on the severity of the physiologic consequences of the pulmonary arterial
obstruction. The critical predictor of acute morbidity in PE is the degree of right
ventricular (RV) dysfunction, which may be absent in low-risk cases, asymptomatic in
intermediate-risk (sometimes referred to as submassive) cases, and hemodynamically
substantial in massive PE(1). In recent years, two randomized clinical trials have
compared the use of systemic thrombolytic agents with heparin in submassive PE and
found a statistically significant decrease in the combined outcome of hemodynamic
instability and death in the lytic group albeit with a higher rate of significant bleeding
complications (2,3) .

CASE DESCRIPTION

A 66-year-old man has been treated with Prednisolone for 20 years for pulmonary
sarcoidosis. The patient was admitted to the hospital complaining of the acute onset of
shortness of breath while working in the garden. On presentation, his vital signs were
stable: BP 144/96; HR 96/minute; RR 22/minute; and he was afebrile. A CT scan of the
thorax revealed significant pulmonary embolic affecting the right major pulmonary
artery, segmental and subsegmental branches. Additionally, the scan demonstrated right
heart strain with dilated right heart chambers and interventricular flattening and no
evidence of pericardial disease. A point-of-care ultrasound of the thorax revealed the
absence of pericardial fluid. Initial troponin levels were elevated at 309 ng/L, a value
which rose the next day to 2493 ng/L.

Given the diagnosis of submassive pulmonary embolism, a 5 French pigtail catheter was
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inserted into the right pulmonary artery and an infusion of tissue plasminogen activator
was started.

The following day, the patient started to complain of chest discomfort. A repeat
transthoracic echocardiogram revealed a large, circumferential pericardial effusion
demonstrating signs of tamponade physiology and for which there was no need for
vasopressors. The TPA was discontinued, and an IVC filter was inserted. Several days
later, a heparin infusion was initiated, which was followed a few weeks later by the
introduction, in the outpatient clinic, of oral anticoagulation with a direct oral
anticoagulant (DOAC).

Unfortunately, He returned to the Emergency department six weeks later, complaining
of a lump in his neck. A CT scan of the neck and lower chest revealed the presence of
both a sub-mental mass and an extensive pericardial fluid collection which was
subsequently drained for approximately 1 litre of the bloody fluid. The submental mass
was later biopsied to reveal a T-cell lymphoma.

DISCUSSION

In recent years, systemic thrombolytic therapy for treating submassive pulmonary
embolism has been studied in two randomized trials and found to decrease the
combined outcomes of death and hemodynamic deterioration while increasing the rate
of significant bleeding. In particular, intracranial hemorrhage(4,5).

In the only randomized controlled trial comparing CDL with heparin anticoagulation,
Kucher and colleagues reported a 24-hour decrease in right ventricular dilatation and
pulmonary artery pressure without an increase in the risk of severe bleeding (6). In their
retrospective report, D’Auria and associates described their experience comparing CDT
and anticoagulation. They found a significant mortality decrease in the former at 30 days
and one year without the need for increased transfusions in the lytic group (1). Most
recently, Ismail and colleagues performed a meta-analysis in which they found that when
compared to systemic anticoagulation alone, CDL decreased in-hospital, 30-day, and 90-
day mortality without increasing either minor or significant bleeding risk."

CONCLUSION

Therefore, tamponade should be considered in any patient who deteriorates after CDL
especially given that both CDL failure and worsening right ventricular function — 8% in
Avgerinos’report ” - and pericardial tamponade may present similarly with worsening
hemodynamic compromise accompanied by elevated right-sided atrial pressure. In this
context, an immediate bedside echocardiogram would readily distinguish between the
two.
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INTRODUCTION

Severe neurologic injury is a frequent cause of death or withdrawal of life-sustaining
therapy among children who undergo extracorporeal cardiopulmonary resuscitation
(ECPR). Infants are the most common age group to receive ECPR in paediatrics, but the
timing and features of brain injury have not been well characterized in this

population. Understanding the type of injury and their evolution may help tailor
management, neuromonitoring, the timing of interventions that may increase the risk of
secondary injury (e.g., clamp and weaning trials), and the timing of
neuroprognostication.

OBJECTIVES

The objective of this study was to characterize the type and timing of neurological
abnormalities visible on neuroimaging using a cohort of infant ECPR. We hypothesized
that the frequency of hemorrhagic abnormalities would be higher than ischemic ones."”

METHODS

This was a single-center retrospective observational study of patients <18 years treated
with in-hospital ECPR between January 2015 and December 2020. The analysis sample
for this study included infants in whom standard clinical practice includes a daily cranial
ultrasound starting on day-1 following cannulation to ECPR.? The primary outcome was
frequency of abnormalities detected on clinical cranial ultrasound. All image reports
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were anonymized and then classified independently by two coders blinded to the clinical
characteristics of the events using a standardized system.

RESULTS

Of 92 ECPR events, 23 patients (median age 32 days, IQR 17-93) underwent repeated
cranial ultrasound and were included in the analysis. Of the 130 cranial ultrasounds that
we reviewed, 129 (79%) ultrasounds in 21 patients had hypoxic ischemic abnormalities
and 35 (66%) had hemorrhage in 9 patients. A total of 7 patients (30%) had both
hemorrhages and hypoxic ischemic lesions. The most common abnormalities were
abnormal gray-white matter differentiation (N 15) patients and intraparenchymal
hemorrhage in 9 patients. Only 2 patients had no abnormalities across all their imaging
studies. Most hemorrhages were observed on the first ultrasound, whereas hypoxic
ischemic abnormalities were not typically apparent until the second ultrasound. The
extra-axial cerebral spinal fluid space was increased in 31 studies among 8 patients. In-
hospital survival was 22%. All survivors had a favorable neurologic outcome (Pediatric
Cerebral Performance Category 1-3).

CONCLUSION

Among infants who underwent ECPR, there was high rate of brain abnormalities
detected on ultrasound, hypoxic-ischemic injury was more common, which is in keeping
with post cardiac arrest outcomes, compared to neonatal ECMO where intracranial
hemorrhage is the dominant pathology. Increase in extra-axial cerebral spinal fluid space
deserves more study given the brain volume loss reported by some following ECMO in
MRI studies. Further study of the characteristics and time-course post-ECPR brain injury
may inform clinical strategies to improve neurologic outcomes. Limitations: Size of the
sample didn't allow the exploration of relationship between the duration of
resuscitation and risk of neurological abnormalities.
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INTRODUCTION

Physical rehabilitation (PR) started in the intensive care unit (ICU) can improve physical
function for ICU survivors in hospital and after discharge. However, results of clinical
trials of PR in the ICU have demonstrated mixed results regarding intervention efficacy. A
recent systematic review identified mixed results regarding the impact of PR on physical
function outcomes, also documenting poor reporting of the difference in PR received
between groups.! To interpret trial results, we must understand the PR received in
intervention and comparator groups (CGs). An earlier scoping review of studies of PR in
the ICU identified gaps in reporting characteristics of intervention and CGs, but was
primarily focused on characterizing intervention groups. > Given the known reporting
gaps and previous focus on intervention groups, we have a gap in understanding the
characteristics of CGs. To address this gap, we conducted a scoping review to
characterize CGs in trials of ICU PR.

OBJECTIVES
1. To characterize CGs in trials of PR in the ICU, including the type (e.g., usual care,
sham treatment) and content (i.e., PR activities); and

2. To describe the completeness of CG reporting in ICU-based PR trials.

METHODS

This study followed a 5-stage scoping review methodology,>* and was prospectively
registered (DOI: 10.17605/0SF.I0/BS342).
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Eligibility Criteria: We included prospective trials with > 2 arms that enrolled
mechanically ventilated adults > 18 years and studied any planned PR intervention
started in the ICU. We did not restrict trials by CG or outcome type.

Search, Screening, and Data Charting: We searched 5 databases from inception to June
30", 2022. Screening, data charting, and completeness of reporting assessments
[Consensus on Exercise Reporting Template (CERT)]’, were completed independently and
in duplicate using Covidence (2020, Veritas Health Innovation, Melbourne, Australia).

Synthesis and Analysis: We categorized similar CGs according to the author(s)
description. We reviewed each study and classified content into individual activities (e.g.,
positioning, standing). Using counts and proportions, we summarized CG types and
content.

Completeness of CG reporting was assessed as a proportion (number reported / total
applicable CERT items). We summarized reporting scores by item and across trials.

RESULTS

We screened 84,273 citations and 2,323 full-texts, including 124 trials (Figure 1). Tables 1
and 2 summarize trial/participant characteristics.

The 124 trials represented 126 CGs with five unique categories (Figure 1). Three trials
(2.4%) did not report whether PR was planned. PR was planned in 111 CGs representing
four categories: usual care (n=80, 65.3%), alternative treatment (n=18, 14.3%),
alternative treatment plus usual care (n=7, 5.6%), and sham (n=6, 4.8%). Twelve CGs
(9.5%) did not plan any PR. 90 CGs with planned PR reported 100 unique activities, most
commonly passive range of motion (n=30, 27.0%) and positioning (n=28, 25.2%). Twenty-
one (18.9%) CGs did not specify what activities occurred.

The median CG CERT score was 47.1% (25.3, 73.3%). Setting (CERT item #12) was most
reported (n=119, 96.0%) and motivation (CERT item #6) was least (n=8, 9.3%). PR
characteristics necessary for replication were poorly reported, including frequency
(n=77, 62.6%) and duration (n=57, 46.3%).

CONCLUSION

The most common type of CG in ICU-based PR trials was usual care. We identified gaps in
the reporting of CG PR content, and heterogeneity in the PR activities that occurred.
Almost 20% of all CGs did not report included activities. We also identified important CG
reporting deficiencies according to CERT. Further work is needed to guide the selection,
design, and reporting of CGs in ICU-based PR trials. This will improve the design and
conduct of future studies and advance the field by facilitating better interpretation of
trial results.
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Figure 1. PRISMA-ScR flow diagram of included trials and comparator group types.
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Legend: This diagram represents the flow of screening for included studics. Two studics each had two comparator groups, representing 126 comparator groups
total. Three studies did not report whether the comparator group received PR. Twelve comparator groups did not receive PR while 6 received sham treatment.
Eighty received usual care (classified based on author description and including similar terms such as standard care, routine care etc.) while 18 received an
alternative intervention (PR intervention which was not usual care and distinct from that delivered in the intervention group). Seven studies received an
alternative intervention in addition to usual care.

Abbreviations: PR — physical rehabilitation; MV — mechanical ventilation; PT - physiotherapy; ICU — Intensive Care Unit

@ Springer



546

Critical Care Canada Forum 2022 Abstracts

@ Springer

Table 1. Trial characteristics.

N = 124 trials

Countries n (%)
United States 15 (12.1)
Brazil 15 (12.1)
China 13 (10.5)
Australia 9(7.3)
Belgium 6(4.8)
Japan 6(4.8)
Taiwan 6(4.8)
France 432
Greece 432
Iran 4(32)
Ttaly 4(32)
Switzerland 4(32)
United Kingdom 4(3.2)
Other® 30 (24.2)
Year of Publication, n (%)
<2000 2(1.6)
2001-2005 2(1.6)
2006-2010 9(7.3)
2011-2015 26 (21.0)
2016-2020 66 (53.2)
2021- Jul 2022 19 (15.3)
Trial Design
RCT 92 (74.2)

2-arm 79 (85.9)

3-arm 10 (10.9)

4-arm 3(33)
Non-RCT 19 (153)
Other® 13 (10.5)
ICU type
Mixed 55 (44.4)
Medical 12(9.7)
General 14 (11.3)
Neurosurgery/neurotrauma 10 (8.1)
Other< 14 (11.3)
Not specified 19 (15.3)
Number of centers per trial
Median (1*, 3% Quartiles) 1(L, 1
Range (Min-Max) 1-7
Patients enrolled per trial
Median (1%, 3" quartiles) 60.0 (35.5, 107.5)
Range (min-max) 8-647

2 Other countries (n=30): India, Turkey, Germany (n=3 for each trial). Austria, Denmark, Israel, Thailand (n=2 for
each country). Argentina, Bangladesh, Canada, Colombia, Czech Republic, Egypt, Iceland, Indonesia, Korea,

Netherlands, South Africa, South Korea, Sweden (n=1 for each country).
b Other trial designs (n=13): Within-patient RCT 5 (4.0), historical control trial 3 (2.4), cluster RCT 2 (1.6),

randomized crossover RCT 2 (1.6), cluster non-RCT 1 (0.8).

< Other ICUs (n=14): Surgical 6 (4.8), respiratory 4 (3.2), cardiac 2 (1.6), trauma 1 (0.8), thoracic 1 (0.8).
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Table 2. Patient characteristics.

Overall Intervention Control
Pati enrolled 11 624 5977 5341°
N (%) female 4493 (39.3)° 2005 (40.1)¢ 1853 (40.8)¢
% Female per trial
Median (1%, 3" quartiles) 39.2(31.8,49.1)° 378 (30.8,47.6)° 400 (31.3,500) ¢
Range 00-747 0.9-85.7 6.7-87.0
Age
Median (1*, 3" quartiles) 61.1(54.8,65.6)° 599 (54.0,65.0) 60.5 (55.2,66.0) ©
Mean (standard deviation) 59.3(9.2)¢ 589 (9.2)¢ 593 (94)°
ICU LOS (days)
Median (1, 3" quartiles) 12.8 (7.4,20.0)" 120 (7.2,190) ¢ 135(79,195) ¢
Range (min-max) 2.6-46.21 2.6-38.8¢ 2.7-569¢
Duration of MV (days)
Median (1%, 3 quartiles) 8.3(5.3,11.5)" 70(5.1,10.1)" 8.0(5.8,128)"
Range (min-max) 00-512" 0.0-32.7" 0.0-98*

“N=112 trials, 12 trials reported overall trial enrollment, not by group.

"N=119 trials (11429 patients), 5 trials did not report sex.

€N = 108 trials (intervention — 5906 patients, control n = 5290), 11 trials reported overall sex, not by group.
¢ N=120 trials, 4 trials did not report age.

¢N=1009 trials, 11 trials reported overall age, not by group.

 N=76 trials, 48 trials did not report ICU LOS.

#N=73 trials, 3 reported overall LOS, not by group.

" N= 62 trials, 62 trials did not report duration of MV

'N=59 trials, 3 trials reported overall duration of MV, not by group.

Abbreviations: LOS - length of stay; MV — mechanical ventilation.
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INTRODUCTION

High-flow nasal cannula (HFNC) is largely used to manage a variety of abnormal
ventilatory conditions and has been associated with better outcomes compared to
conventional oxygen therapy, and non-inferiority in comparison to non-invasive
ventilation (1). The positive pressure generated by HFNC can increase end-expiratory
lung volume. Pressure in the upper airways can be increased by enhancing the occlusion
of the nares by the cannula size and by higher flow rates(2). The recently launched
asymmetrical (Figure 1) nasal cannula might be used as a strategy to enhance the
pressure generated by HFNC since this new cannula design allows greater occlusion on
one side of the nostril while preserving leakage on the counter side nostril. The
asymmetrical cannula was developed with the purpose of preserving leaks and
improving dead-space washout(3); however, differences from the standard cannulas are
still unknown.

OBIJECTIVES

To compare, in a bench model, the asymmetrical cannula (Optiflow+ Duet: OPT966,
Fisher & Paykel Healthcare, NZ) using a large size (AS)), as a strategy to generate the

highest airway pressure during HFNC therapy, with the standard cannula (Optiflow+:
OPT944, Fisher & Paykel Healthcare, NZ), medium size (ST,,), as the standard strategy

(Figure 1). The following physiological effects are studied: end- expiratory
nasopharyngeal pressure (eeNP) through a multiperforated catheter, inspiratory muscle
pressure (Pmus) by measuring the pressure moving the whole simulated respiratory
system, airway resistance, and upper airway CO, washout. We hypothesized that the
higher total cross-sectional area of the AS, nasal interface would promote higher

occlusion of the nares, consequently generating a higher nasopharyngeal pressure and a
higher resistance to breathe, in comparison with the ST, nasal interface.

METHODS
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In this bench study, a manikin equipped with airways (Laerdal” Airway Management
Trainer, Norway) was connected to a lung test machine chamber (Dual Adult TLL"-1600,
Michigan Instruments, USA), while a mechanical ventilator (BellaVista 1000e, Vyaire
Medical) delivered the set ventilation (volume control mode) into the 2™ chamber (CH-2)
to promote the expansion of the 1% chamber and consequently simulate manikin's
breathing (tidal volume [VT] ~ 450mL). Both nasal cannulas AS, and ST,, were applied to
the manikin's nostril stepping up the flow rate by 10L.min™ every 2 minutes, from 0 to
60L.min™, at respiratory rates (RR) of 10, 20, 30 and 40 (maintaining the same I:E ratio =
1:2, for every RR). Last, 6L.min™ C0O,-5% flow was delivered inside the chamber to
simulate a constant 300mL.min™ CO, production. Capnography (Main-stream) was

measured in the trachea, close to upper airways. Data were recorded by FluxMed system
(Fluxmed MBMed SA, Argentina) and analyzed using R-4.0.3.

RESULTS

The AS, system generated higher eeNP than the ST,, (6.0 versus 3.0 cmH,0 at HFNC
60L.min™ and RR of 10bpm). The eeNP progressively increased with the RR (up to
9.6cmH,0 with AS,, versus 4.0cmH,0 with ST,, at HFNC 60L.min™ and RR of 40bpm),
probably due to dynamic hyperinflation (Figure 2- Top panels). The inspiratory Pmus also
increased (more during AS,) with the increasing of HFNC flow rates and RR (Figure 2- Mid

panels): the increasing HFNC flow rates increased the inspiratory and expiratory
resistances to breathe with both strategies (Figure 3), as shown previously(4). The
rebreathing volume from the upper airways (inspiratory volume to drop 10% in CO,

partial pressure) was lower during AS, suggesting a higher efficiency to promote
washout in the upper airways compared to the ST,,. The higher RRs decreased the
washout efficiency of both nasal cannulas (Figure 2- Bottom panels), as previously
reported(5).

CONCLUSION

Compared to the ST,, the AS, generated a higher eeNP and promoted a more efficient
CO, clearance in the upper airways, since the rebreathing volume from the upper
airways was lower for any HFNC flow rate. However, the higher resistance to breathe
and higher Pmus during AS, strategy, makes the overall superiority over the ST,,
questionable. The higher resistance to breathe during AS, strategy may explain higher
eeNP and Pmus and have magnified the difference between the two strategies at higher
RRs. A physiological study in healthy volunteers will be performed to address these
questions.
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Figure 1- Asymmetrical Cannula-Large (AS,) and Standard Cannula- Medium
(ST,,): areas of occlusion and leakage in the nares.
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INTRODUCTION

Crystalloids are commonly used intraoperative fluids due to their low cost, ease of use,
and effectiveness in fluid resuscitation. Balanced crystalloids, such as Ringer’s lactate or
plasmalyte, are crystalloids which have an electrolyte composition that closely resembles
blood plasma. Whereas 0.9% saline (saline), an unbalanced crystalloid, contains only
sodium and chloride. The evidence regarding optimal crystalloid use in the
intraoperative period remains unclear.!

OBJECTIVES

The objective of this review is to assess whether use of balanced crystalloids as
compared to saline leads to differences in postoperative blood test results and patient
outcomes.

METHODS

We searched Ovid MEDLINE, Embase, the Cochrane library, and Clinicaltrials.gov for
randomized control trials (RCTs) that compared intraoperative use of balanced
crystalloids to saline. Two reviewers independently screened citations in two stages and
extracted study data using a predesigned case report form. We pooled data using a
random effect model and present risk ratios (RR) or mean differences (MD), along with
95% confidence intervals (Cls). We assessed risk of bias (RoB) using the modified
Cochrane RoB tool and certainty of evidence using GRADE methodology. For
postoperative blood results, if multiple endpoints were available, we used the time point
closest to the end of surgery.

RESULTS

Of 5232 citations, we included 41 RCTs (n=3290 patients) examining patients undergoing
neurosurgery, general surgery, renal transplantation, obstetric surgery, orthopedic
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surgery, cardiac surgery, and endoscopic procedures. Pooled analysis showed that use of
balanced crystalloids as compared to saline had an uncertain effect on postoperative
mortality (RR 1.65, 95% Cl: 0.40 to 6.90, very low certainty), and may have no effect on
hospital length of stay (MD 0.07 days fewer (95% Cl: 0.98 days fewer to 0.85 days more,
low certainty). Intraoperative use of balanced crystalloids probably leads to a higher
postoperative serum pH (MD 0.05, 95% Cl: 0.04 to 0.06) and higher postoperative serum
bicarbonate (MD 2.45 mmol/L, (95% Cl: 1.81 to 3.09), and a lower postoperative serum
chloride (MD 6.18 mmol/L lower, 95% Cl 3.98 to 8.37 lower) compared to saline (all
moderate certainty) and may lead to higher postoperative serum lactate (MD 0.18
mmol/L, 95% Cl: 0.01 to 0.35, low certainty).

CONCLUSION

Use of balanced crystalloids in the intraoperative settings has an uncertain effect on
mortality and may have no effect on hospital length of stay as compared to 0.9% saline.
Balanced crystalloid use is probably associated with increased postoperative serum pH,
chloride, and bicarbonate levels and may increase postoperative lactate levels. This
review has the potential to inform future guidelines regarding intraoperative fluid
management.
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Figure 1: Effect of intraoperative balanced crystalloid use on postoperative bicarbonate levels (mmol/L)
Balanced fluid 0.9% saline Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% C|

Ayebale 2017 194 2.5 248 185 2.6 252 8.3% 0.90 [0.45, 1.35] =

Bhagat 2019 233 47 29 19 43 28 4.0% 4.30[1.96, 6.64] —_—
Dey 2018 214 19 22 19 11 22 7.4% 2.40[1.48, 3.32) v

do Nascimento Junior 2021 20.7 33 50 19.6 3 51 6.6% 1.10(-0.13, 2.33)

Hadimioglu 2008 22 37 60 182 29 30 6.1% 3.80 [2.40, 5.20] —
Kim 2013 226 4.7 30 194 43 30 4.1% 3.20(0.92, 5.48) e
McFarlane 1994 -0.7 1 15 -4 2 15 6.8% 3.30(2.17,4.43] ——

Modi 2012 216 3.6 37 195 3 37 5.9% 2.10[0.59, 3.61] — &
O'Malley 2005 21 4 25 18 3 26 4.8% 3.00 [1.05, 4.95] =
Ostergaard 2021 249 14 20 229 1 18 7.7% 2.00(1.23,2.77) ——

Saini 2021 222 14 120 211 1.7 60 8.2% 1.10 [0.60, 1.60] ==

Scheingraber 1999 23 1.1 12 18.4 2 12 6.4% 4.60 [3.31, 5.89] ——
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Heterogeneity: Tau® = 1.23; Chi* = 84.10, df = 16 (P < 0.00001); I’ = 81%

Test for overall effect: Z = 7.50 (P < 0.00001) Fav;:"s 0 9’; il Fawu,f ba,am:d fluid

@ Springer



S54 Critical Care Canada Forum 2022 Abstracts

Figure 2: Effect of intraoperative balanced crystalloid use on postoperative chloride levels (mmol/L)

Balanced fluid 0.9% saline Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% CI
Ayebale 2017 110.2 3.6 248 1119 4.7 252 4.7% -1.70 [-2.43, -0.97] =
Bhagat 2019 106.2 10 29 1131 6 28 4.0% <6.90 [-11.16, -2.64]
Dey 2018 101.2 45 22 1159 3.7 22 4.5% -14.70 [-17.13, -12.27] =
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Pfortmueller 2018 1065 10 30 1126 6 30 4.0% -6.10(-10.27, -1.93]
Potura 2015 1042 10 74 105.4 6 76 4.4% -1.20 [-3.85, 1.45] e
Sahoo 2020 103 3.3 60 108.5 3.9 60  4.6% -5.50 [-6.79, -4.21] =
Saini 2021 105.3 1.9 120 1185 4.5 60  4.6% -13.20[-14.39, -12.01] ==
Scheingraber 1999 106.5 10 12 115.2 6 12 3.3% -8.70 [-15.30, -2.10]
Song 2015 111 S 25 115 3 25 4.5% -4.00 [-6.29, -1.71] -
Takil 2002 112 10 15. -I17 6 15 3.5% -5.00 [-10.90, 0.90] I
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Waters 2001 107 4 33 114 6 i3 4.4% ~7.00 [-9.46, -4.54]
Weinberg 2017 96.3 3 24 1023 438 25 4.5% -6.00 [-8.23, -3.77]
Total (95% CI) 1091 1011 100.0% -6.18 [-8.37, -3.98] <
Heterogeneity: Taw® = 26.65; Chi’ = 787.73, df = 22 (P < 0.00001); ¥ = 97% = =y T %
Test for overall effect: Z = 5.51 (P < 0.00001) Favours 0.9% saline Favours balanced fluid

Figure 3: Effect of intraoperative balanced crystalloid use on postoperative pH

Balanced fluid 0.9% saline Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Ayebale 2017 7.36 0.08 248 7.33 0.07 252 7.0%  0.03[0.02, 0.04] =
Bhagat 2019 7.42 0.12 29 7.38 0.09 28 2.7% 0.04 [-0.01, 0.09] =
Dey 2018 7.47 0.07 22 7.38 0.04 22 4.5%  0.09(0.06, 0.12]
Disma 2014 7.34 006 114 7.33 0.04 115 7.0%  0.01[-0.00, 0.02] I~
do Nascimento Junior 2021 7.31 0.07 50 7.27 0.06 51 5.5% 0.04 [0.01, 0.07] —
Hadimioglu 2008 7.43 0.06 60 7.36 0.05 30 5.8%  0.07[0.05, 0.09] e
Khajavi 2008 7.34 0.05 26 7.29 0.08 26 4.3% 0,05 [0.01,0.09] —
Kim 2013 7.41 0.12 30 7.35 0.09 30 2.8%  0.06(0.01, 0.11] = i—
King 2020 7.39 0.04 39 7.37 0.03 20 6.4%  0.02 [0.00, 0.04] [y
Lee 2019 7.4 0.06 14 7.35 0.05 16 3.9%  0.05(0.01, 0.09]
O'Malley 2005 7.37 0.07 25 7.28 0.07 26 4.0% 0,09 [0.05, 0.13]
Ostergaard 2021 7.43 0.12 20 7.39 0.09 18 2.0% 0.04(-0.03, 0.11] e
Pfortmueller 2018 7.41 0.12 30 7.32 0.09 30 2.8%  0.09(0.04, 0.14) _—
Philipson 1987 7.36 0.12 11 7.37 0.05 9 1.6% -0.01[-0.09, 0.07] —
Potura 2015 7.32 0.12 74 7.32 0.09 76 4.5% 0.00[-0.03, 0.03] — —
Ramanathan 1984 7.43 0.04 30 7.39 0.04 15 5.6%  0.04[0.02, 0.06] —
Sahoo 2020 7.41 0.03 60 7.36 0.03 60 7.3%  0.05 [0.04, 0.06] -
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INTRODUCTION

Malnutrition is common among hospitalized COVID-19 patients. The catabolic
inflammatory response caused by SARS-CoV-2 results in physical immobility, poor
nutrient intake, as well as frequent gastrointestinal involvement. (1) In light of this,
previous studies suggested that nutritional status plays a significant role in predicting the
outcome of these patients. (2) Despite widespread recognition of the malnutrition role,
there is not yet a straightforward and valid assessment tool that can be used for
screening purposes. As a matter of fact, the pandemic has opened up the possibility of
developing a new nutritional approach that takes into consideration both the acute
inflammatory nature of the infectious disease as well as the patient's nutritional status.
(3) It is necessary to evaluate quantitative laboratory indexes such as the prognostic
nutritional index (PNI), the neutrophil-to-lymphocyte ratio (NLR), and the CRP albumin
ratio (CAR) based on hospital admission information to prioritize patients for special
care. (4-5)

OBJECTIVES

The present study aims to compare PNI, NLR, and CAR as quantified measures of the
nutritional status of hospitalized COVID-19 patients regarding the pre-defined
description of poor prognosis. We divided all patients into two groups of well-prognosis
and poor-prognosis based on hospital death or length of hospital stay (LOS) of nine days
or more, whichever comes first.

METHODS

Adult patients admitted to Toronto General Hospital in Canada for COVID-19 from March
2019 to May 2021 were eligible for this study. We divided all patients into two groups of
well-prognosis and poor-prognosis based on mortality status or length of hospital stay
(LOS). As the median value for LOS in the selected population is nine days, LOS equal to
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and higher than nine days was considered the cut-off point for placing patients into poor
prognosis groups.

Demographical and clinical data of patients included were collected by searching records
in electronic patient records (EPR). The PNI was calculated as serum albumin (g/L) + 5 x
lymphocyte count (109/L). In addition, neutrophil to lymphocyte ratio (NLR) and C-
reactive protein/Albumin ratio (CAR) were also calculated and included as potential risk
factors.

We performed independent Student's t, and Mann-Whitney U tests to analyze
differences between two groups of normally distributed and non-normally distributed
variables. A Chi-square test was performed to examine the difference between
categorical variables. Then, univariate and multivariate logistic regression were
sequentially performed to explore mortality risk factors in COVID-19 patients. A P value
<.05 was considered significant.

RESULTS

In this retrospective study, a total of 200 patients confirmed with COVID-19 were
included. Patients were divided into two groups, 117 well-prognosis and 83 poor-
prognosis with a mortality rate of 24.3%. We found that the poor prognosis group had a
higher level of hemoglobin (Hb), white blood cell (WBC), neutrophil, platelet, aspartate
aminotransferase (AST), C-reactive protein (CRP), D- dimer. However, the level of fasting
blood sugar (8.22% vs 9.51%, P < .05), aloumin at admission (33.96% vs 35.41%, P < .05)
and albumin at discharge (31.17% vs 35.89%, P < .05) was significantly lower in the poor
prognosis group. Moreover, the value of PNI (34.1 vs 35.41, P < .05) was significantly
lower in the poor prognosis group while the value of CAR (2.53 vs 1.96, P =.16) and NLR
(7.77 vs 5.76, P =.05).

CONCLUSION

The PNI, composed of albumin level and lymphocyte count, could reflect nutritional and
inflammatory status more comprehensively in COVID-19 patients than neutrophil to
lymphocyte (NLR) and CRP to albumin (CAR) ratios. The PNl is inversely associated with
outcomes in COVID-19 patients. The prognostic model incorporating PNI shows good
performance in predicting the outcome of COVID-19 patients.

REFERENCES

1. Stefano, M., Andrea, B., Daniela, C., Emanuela, M., Lorena, P., Daniela, D.,
Sokeland, F., Azzolini, E., & Beatrice, M. (2021). Malnutrition risk as a negative
prognostic factor in COVID-19 patients. Clinical Nutrition ESPEN, 45, 369-373.
https://doi.org/10.1016/j.clnesp.2021.07.0161-

2. Sanambar Sadighi, Sana Mohseni, Mohammad Ali Shafiee. The association
between nutritional parameters used in NRA tools in hospitalized COVID-19
patients, a systematic review. Journal of Health care. 2022;5 (1):106-116.
Doi://10.36959/569/471




Critical Care Canada Forum 2022 Abstracts S57

3. Aloisio, E., Chibireva, M., Serafini, L., Pasqualetti, S., Falvella, F. S., Dolci, A., &
Panteghini, M. (2020). A comprehensive appraisal of laboratory biochemistry
tests as major predictors of covid-19 severity. Archives of Pathology &
Laboratory Medicine, 144(12), 1457-1464.
https://doi.org/10.5858/arpa.2020-0389-SA

4, Barrett, B., Pamphile, S., Yang, F., Naeem, F., Kim, J., Annam, J., Borczuk, R.,
Yellin, S., Bass, C., Fowler, S., Mosheyev, M., Mayer, Y. J., & Friedman, B. W.
(2021). Inflammatory markers are poorly predictive of clinical outcomes
among hospitalized patients with COVID-19. The American Journal of
Emergency Medicine, 46, 595-598.
https://doi.org/10.1016/j.ajem.2020.11.038

5. Wang, Z., Lin, Y.-W., Wei, X,, Li, F., Liao, X.-L., Yuan, H., Huang, D., Qin, T.,
Geng, H., & Wang, S. (2021). Predictive value of prognostic nutritional index on
covid-19 severity. Frontiers in Nutrition, 7, 582736.
https://doi.org/10.3389/fnut.2020.582736

@ Springer



S58 Critical Care Canada Forum 2022 Abstracts

Comparison of Various Scoring Systems and Mortality Prediction
Models; Characteristics, Variables, and Performances, to be used
in our Artificial Intelligence (Al) Death Prediction Model

Submission ID

122

AUTHORS

Shahabinezhad, Ali'; Hamidianshirazi, Yasaman?'; Mohseni, Sana'; Olang, Orkideh?; Tan,
Greaton?; Goli, Amireza'; Sajadi, Nick?; Alavinia, Mohammad?; Abolghasemian,
Mansour?!; Shafiee, Mohammad Alil

1 Division of General Internal Medicine, Department of Medicine, University of Toronto, University
Health Network, Toronto General Hospital, Toronto, Canada
2 Ortho Biomed Inc. 9131 Keele St Suite A4, Vaughan, ON L4K 0G7, Canada

INTRODUCTION

ICU scoring systems, outcome prediction models, and severity scales are the prognostic
tools to predict the probability of an outcome. (1) These predictive tools can be applied
in ICUs to categorize patients into different risk groups. Various variables are used in
different scoring systems to predict outcomes and mortality. These scoring systems
usually provide an estimation of the mortality rate based on data of previous
populations. (2)

Scoring systems, which are usually calculated by patients’ physiological parameters, have
been shown to help with predicting mortality during the patients’ ICU admission.
Although many scoring systems, such as APACHE I-V, SAPS I- lll, and SOFA scores, have
been developed to categorize patients into different risk groups, APACHE II, SOFA and
SAPS have been the most commonly used ones. (3-5)

The result of this scoping review will be used in our Al death prediction model in order to
increase the donor pool.

OBJECTIVES

The objective of this study is to provide an overview of the available mortality prediction
models for the adult patients admitted to Intensive Care Units (ICU) in hope of
developing a more accurate and feasible mortality prediction model using a combination
of routine clinical variables and available severity scores.

METHODS
We conducted a scoping review of the literature to assess the models that have been

used to predict the survival of the patients admitted to the ICU, using Medline, Embase,
Cochrane Database of Systematic Reviews via Ovid, CINAHL via Ebsco and PubMed. The
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following inclusion criteria have been implemented: the studies that were in English and
used mortality prediction models for adult patients (above 18 years old). Exclusion
criteria included systematic reviews, case reports, animal studies, posters, and
conference papers.

We then summarized the characteristics, variables, and performances of all mortality
models.

RESULTS

Using a comprehensive search, 8263 studies were identified. Title, abstract and full-text
screening left 310 studies, including 92 cohorts, 168 case series, 41 case controls and 9
clinical trials. In this preliminary report, 47 mortality prediction models were included, of
which 16 were only internally validated and 14 externally, while 11 were both internally
and externally validated. 41 models were used to predict mortality in the general adult
ICU population, and 6 were used for elderly patients only. Some studies have also
reported on modified predicting models. In most studies, the area under the receiver
operating characteristic curve (AUC) was used to measure the performance. Hosmer-
Lemeshow test and calibration plot were the most commonly used measures for
calibration. Overall mortality rate ranged from 5% to more than 60%.

CONCLUSION

Although common ICU mortality models have shown to have fairly accurate overall
mortality prediction, they have poor calibration. It was shown that APACHE Il and SAPS 1|
scales had better discrimination, calibration, and power to predict death in ICU
compared to SOFA. Finally, we suggest that a separate mortality prediction model can be
developed for different groups of patients admitted to ICUs. Our aim is to determine and
develop the appropriate scoring systems to use in our Al model to develop a death
prediction model for ICU patients.

This abstract is prepared based on preliminary results.
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INTRODUCTION

Within the complex sociotechnical environment of neurocritical care, thousands of
individual elements of structured information are collected daily, including advanced
brain physiologic monitoring, systemic vital signs, neuroimaging, laboratory data,
medications, and nursing records. Intensivists face the fundamental challenge of
managing these large amounts of information, the processing and analysis of which may
be beyond human cognitive ability. Conventional models to predict deterioration and
outcomes in neurocritically ill patients are based on a combination of clinical,
physiologic, and imaging parameters using traditional statistical approaches, however
emerging studies have shown that the machine learning prediction models may have the
potential to predict neurological deterioration and outcomes more accurately, and
hence identify patients suitable for earlier treatment interventions. The advancement of
machine learning offers the potential of enhancing clinical decision-making in
neurocritical care. However, gaps remain between algorithm development and bedside
implementation.

OBIJECTIVES

This systematic review aims to comprehensively synthesize, rigorously evaluate, and
critically appraise the application of machine learning in neurocritical care.

METHODS

A systematic search was conducted in Medline, Embase, Cochrane Central Register of
Controlled Trials, Web of Science, IEEE Xplore Scopus, and ProQuest Digital Dissertations
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Global to identify eligible studies. Two independent reviewers and one arbitrator
performed screening, extraction, and quality assessment. Risk of bias was assessed using
Prediction model Risk Of Bias ASsessment Tool (PROBAST), and transparent reporting
standards were evaluated using Transparent Reporting of a multivariable prediction
model of Individual Prognosis Or Diagnosis (TRIPOD).

RESULTS

We included 267 out of the 9368 studies. The primary neurological condition was
traumatic brain injury (35%), seizure (26%), or hemorrhage (16%). Machine learning was
used to diagnose a neurological condition or predict mortality or functional outcomes in
neuro-ICU patients. Over half (60%) of the studies used retrospective hospital registries
to train and test the models. The majority (94%) of the studies used supervised machine
learning techniques, including neural networks, support vector machines, and random
forests. For the clinical readiness of the models, 90% of the studies were identified to be
at the level 3 and 4 model prototyping and development stage. Notably, 92% of the
studies were rated as high risk of bias, often due to lack of model calibration or
insufficient sample sizes. For reporting standards, adherence was generally high for
reporting study objectives and outcome definitions but low for reporting sample

sizes and model usage. The overall reporting adherence is 50.2%.

CONCLUSION

Despite an increasing number of machine learning models being developed for potential
usage in neurocritical care, the clinical readiness levels remain premature from
implementation, along with a high risk of bias and inadequate reporting. Future research
should not only focus on innovative new models but also on allocating effort to rigorous
reporting, proper calibration, and real-time model testing to improve clinical
applicability.
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INTRODUCTION

Health human resource challenges, specifically a shortage of critical care nurses
continues to overwhelm healthcare systems in the recovery from the COVID -19
pandemic. Critical care nurses are choosing to retire early and considering less stressful
nursing practice opportunities. The growing shortage of critical care nurses requires a
different approach to workforce retention and recruitment. A strategic plan for
retaining, onboarding and educating critical care nurses was necessary for efficient
recruitment efforts. Current recruitment processes did not support quick recovery of
human resource needs. Turnover and natural attrition were continually contributing to
challenges in maintaining a stable workforce to support critical care patient program
needs. A sustainable plan to address resource gaps while planning for future needs to
support population growth, funding for incremental beds to support seasonal COVID-19,
and surgical recovery was required.

OBJECTIVES

A robust recovery plan to build the critical care workforce to baseline staffing levels at
London Health Sciences (LHSC), necessitated recruitment of 35 net new critical care
nurses requiring a multiprong approach: Retention of the current workforce by
evaluating what nurses need to stay, engagement of retired nurses to return on a casual
basis, providing mentorship and content expertise; job share opportunities to allow for
flexible work schedules, and partnerships with critical care corporate educators to
develop a multi-stream education approach that responds to prior candidate experience,
is tailored to individual learning needs, and supports new graduate entry into critical
care nursing practice. Establishment of a supportive teaching and learning culture with
an increase in number of dedicated preceptors to facilitate a higher than usual
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recruitment volume, and planning for flexible onboarding to support candidate
preferences.

METHODS

As part of a 6-month process, administrative leadership, professional practice, human
resource leaders, corporate educators; and front-line charge nurses held engagement
meetings to collaborate on an approach for resolution of a growing nursing shortage. An
open house information event was held in March, 2022 to engage new graduate nurses,
re-assuring them of how they would be supported to succeed in critical care, without
prior nursing practice experience. 17 participants, 30% of which were new graduate
nurses attended the information session. Job postings were refreshed with human
resource and union partner support to reflect a new process. Candidates were hired as
helping hands to existing staff, and allocated to 1 of 4 education streams: Experienced
nurses with formal critical care education completed, level 2 trained nurses without
critical care experience, a minimum 1 year of entry level nursing experience and new
graduate nurses. An additional educator was hired to facilitate development of new
orientation streams. Additionally, a retention survey to understand current turnover
rates, a social media strategy to attract applicants, fast track interview schedules with
plans for job offers and start dates in early spring were coordinated.

RESULTS

Recruitment of critical care nurses to staff 70 critical care beds and 5 additional beds to
support surge capacity was at 91% completion by end of August, 2022. Of newly hired
nurses, 34% were new graduates, some internationally trained, 19% were retirees who
had returned to casual status as mentors, ensuring a workforce with senior level critical
care nursing expertise, and 38% hired were experienced critical care nurses. Education
programs varied from 2-3 months and 3-6 months duration depending on experience
level; with a frontloaded orientation program where, new hires were precepted for 2-12
weeks before formal education began, exposing candidates to the critical care
environment similar to how nurses were deployed to assist during the worst of the
pandemic. Bi-weekly learner self-reflections, assessments to develop programming to
meet individual needs, and educator, leader check-ins contributed to a tailored
approach. Preceptor feedback was incorporated in individual candidate development.

CONCLUSION

New hires had a positive impact on staffing levels, enabling safe, acceptable

nursing ratios. Ongoing peer mentorship offered graduate nurses an opportunity, adding
valuable capacity to critical care nursing. Education partnerships, flexibility, and a
customized approach maximized recruitment, supporting specialty services and regional
trauma care programs. Stakeholder collaboration reduced deployment from other areas
of the hospital to support critical care staffing gaps. An aggressive critical care
recruitment strategy where education is adapted to candidate skill set supported an
investment in diverse experience levels enabling development of a critical care work
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force. Successes required alighment of applicant pool experiences. Stakeholder agility
and a non-traditional approach to education contributed to efficient recruitment efforts
supportive of candidate needs.
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INTRODUCTION

PROSPECT (Probiotics: Prevention of Severe Pneumonia and Endotracheal Colonization
Trial) was a large randomized blinded trial of invasively mechanically ventilated patients
>18 years old, evaluating the efficacy of the probiotic Lactobacillus rhamnosus GG
versus placebo on incidence of ventilator-associated pneumonia (VAP) and other
clinically important outcomes. The trial, which took place in 44 ICUs in Canada, the
United States and Saudi Arabia (NCT02462590), showed no benefits to this probiotic
regimen. This large database of 2,650 patients affords a unique opportunity to compare
different pneumonia definitions, examining how the diagnostic criteria influence the
incidence and impact of pneumonia, given no current universal accepted definition.

OBIJECTIVES

The objectives of this study were to document the rates of pneumonia in a cohort of
critically ill, mechanically ventilated adults, with an anticipated ventilation of 272 hours,
according to timing (early VAP, late VAP and post-extubation pneumonia) and according
to several different established pneumonia definitions, reporting the attributable
hospital mortality for each definition.

METHODS

For this nested pre-planned multicenter cohort study, Research Coordinators recorded
and submitted to the Methods Center relevant clinical, laboratory, microbiologic and
radiographic data for patients with clinically suspected pneumonia. Two physicians
blinded to allocation and center independently adjudicated each event. The PROSPECT
primary outcome was VAP informed by: invasive mechanical ventilation for >2 days, a
new/progressive/persistent radiographic infiltrate on chest radiograph plus any 2 of: 1)
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fever (>38 °C) or hypothermia (<36 °C); 2) leukopenia (<3.0 x 106/L) or leukocytosis (>10
x 106/L) and 3) purulent sputum. Pneumonias were also classified as early VAP (3-5 days
after initiating mechanical ventilation), late VAP (after > 6 days of ventilation, including
up to 2 days after ventilation discontinuation), and post-extubation pneumonia (arising >
3 days after ventilation discontinuation). We also adjudicated pneumonia by 6
alternative definitions: the Clinical Pulmonary Infection Score (CPIS), ACCP as adapted by
Morrow et al., Calandra et al., Reducing Oxidative Stress (REDOXS), Centers for Disease
Control (CDC), and based on invasive microbiologic confirmation. Disagreement was
resolved through discussion and consensus or a third adjudicator. Using Cox proportional
hazards analysis, adjusting for baseline APACHE Il score, we estimated the risk of hospital
mortality associated with each definition.

RESULTS

In total, 573/2650 (21.6%) of patients fulfilled the PROSPECT primary outcome of VAP.
Figure 1 shows that most episodes were late VAP (17.9%); a minority represented early
VAP (4.2%) or post extubation pneumonia (1.6%). The frequency of pneumonia varied
with the definition used, as displayed in Figure 2 (range 1.9% - 25.0%). The CDC
definition and requirement for microbiologically positive specimens from invasive testing
resulted in the lowest incidence of pneumonia (1.9%). VAP diagnosed by PROSPECT
criteria (HR 1.31 [1.08 — 1.60]) according to Calandra et al. (HR 1.32 [1.09 - 1.60]),
according to CPIS (HR 1.30 [1.08 — 1.58]) and according to ACCP (HR 1.22 [1.00 — 1.47])
were all associated with increased mortality risk (Table 1). The association between
mortality and pneumonia was not statistically significant when defined by CDC criteria
(HR 1.01 [0.75-1.35]), or with positive invasive microbiologic testing (HR 1.55 [0.90 —
2.67]).

CONCLUSION

In critically ill, mechanically ventilated patients, differing definitions of pneumonia are
associated with different incidence rates. In terms of practice and quality improvement,
variable definitions can influence clinician propensity to treat, antibiotic stewardship
metrics, and quality indicators. These different definitions may also help to explain
heterogeneous research findings and inform study sample size calculations using
pneumonia as a primary or secondary endpoint. The primary outcome of VAP as
adjudicated in PROSPECT is associated with an increased risk of death. Pneumonia
definitions requiring microbiologically positive invasive testing likely underestimates the
true burden of illness.
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Pneumonia: Risk of Hospital Mortality
(Adjusted for APACHE Il Score)

Definition N Mortality | Adjusted Hazard Ratio
PROSPECT Adjudicated +| 607 31.6% 1.34(1.10, 1.63)
CPIS>6 660 31.4% 1.30(1.08, 1.58)
ACCP 663 31.1% 1.22(1.004, 1.47)
E?ﬁ::::lz)(micrm‘ 647 | 32.0% 1.32 (1.09, 1.60)
REDOXS (def, probable) | 466 32.8% 1.30(1.06, 1.61)
CcDC 207 30.4% 1.01(0.75,1.35}
BAL+ or PBC + 51 35.3% 1.55(0.90, 2.67}

Figure 3
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INTRODUCTION

Identifying and treating the underlying cause of out-of-hospital cardiac arrest (OHCA) is
among the guiding principles of post-arrest care. Multiple guidelines strongly
recommend early angiography after OHCA with ST elevation post return of spontaneous
circulation (ROSC). However, in patients without ST elevation post ROSC, the incidence of
acute coronary occlusion is much lower and the potential benefits of early angiography
are less certain.

OBIJECTIVES

The objective of this systematic review and meta-analysis of randomized controlled trials
(RCTs) was to evaluate the efficacy and safety of early coronary angiography versus
delayed coronary angiography following OHCA without ST elevation.

METHODS

We performed a systematic search of MEDLINE, PubMed EMBASE, CINHAL, and
unpublished sources including WHO ICTRP, Clinicaltrials.gov, and the Cochrane trial
registry from inception until March 9", 2022 for RCTs examining adult patients with
OHCA without ST elevation who were randomized to early as compared to delayed
angiography. Reviewers screened and abstracted data independently and in duplicate.
We pooled data using a random effects model and assessed risk of bias using a modified
Cochrane Risk of Bias 2 tool. We assessed the certainty of evidence for each outcome
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using the Grading Recommendations Assessment, Development and Evaluation
approach. The protocol was pre-registered on PROSPERO (CRD 42021292228).

RESULTS

We included 5 RCTs examining 1,524 patients'”. The timing of early angiography varied
from immediately after randomization to within two hours following cardiac arrest. The
timing of delayed angiography varied from between six hours to four days after cardiac
arrest. For patients randomized to early angiography, 731 of 766 (95.4%) received
angiography, compared to 453 of 758 patients (59.8 %) randomized to

delayed angiography. Pooled analysis demonstrated that, compared to delayed
angiography, early angiography probably has no effect on mortality (relative risk [RR]
1.04; 95% confidence interval [Cl], 0.93 to 1.17; Risk Difference [RD] 1.8% increase; 95%
Cl, 3.1% reduction to 7.6% increase; moderate certainty). Early angiography may have no
effect on survival with good neurologic outcome (RR 0.96; 95% Cl, 0.85 to 1.08; RD 1.9%
reduction; 6.5% reduction to 3.3% increase; low certainty), or ICU length of stay (LOS)
(mean difference [MD] 0.41 days fewer; 95% Cl -1.3d to 0.5d; low certainty).

CONCLUSION

In OHCA patients without ST elevation, early angiography probably has no effect on
mortality, and may have no effect on survival with good neurologic outcome and ICU LOS
as compared to delayed angiography. The lack of benefit of early angiography post OHCA
may be due to the heterogenous population included in this group without ST elevation
post ROSC. Further studies are required to identify which patients without ST elevation
post ROSC may benefit from an early angiography strategy.
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INTRODUCTION

The prone position has been accepted as a rescue therapy for acute respiratory distress
syndrome. Regarding LUNG SAFE study, ARDS related to a surgical condition represented
3.7% to 9% of patients, while ARDS related to trauma accounted for only 2% to 7.1% of
cases. However, there is limited evidence of the effects of ARDS on trauma or surgical
patients who were insulted with different causes. Most studies focused on specific
concerns, such as the risk of complications after proning in surgical patients.

OBJECTIVES

This study aimed to determine the effects of PP on the ARDS outcomes of trauma and
surgical patients. The outcomes investigated were the PF ratio (partial pressure of
arterial oxygen divided by the fraction of inspired oxygen), mortality, ICU length of stay,
mechanical ventilator days, complications, and effects on hemodynamics.

METHODS

MEDLINE, EMBASE, and Cochrane database searches were conducted. An additional
search of relevant primary literature and review articles was also performed. The studies
included in this meta-analysis were cohort studies (prospective or retrospective) of
trauma or surgical patients diagnosed with ARDS. A random effects model was used to
estimate the PF ratio, mortality rate, mechanical ventilator days, and intensive care unit
length of stay. All statistical analyses were performed using Review Manager (RevMan)
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version 5.4.1 (The Cochrane Collaboration, 2020). We extracted the proportions and 95%
confidence intervals (Cls) from each study and pooled them using a random effects
model. Cochran’s Q test was performed and quantified using the I” statistic to determine
the statistical heterogeneity among the included studies. A funnel plot visualized the
presence of a publication bias.

RESULTS

Of 1032 studies, 16 articles were included in this meta-analysis. The prone position
significantly improved the PF ratio compared with the supine position (mean difference,
79.26; 95% Cl, 53.38 to 105.13). The prone position group had a statistically significant
mortality benefit (risk ratio [RR], 0.48; 95% Cl, 0.35 to 0.67). Although there was no
significant difference in the intensive care unit length of stay, the prone position
significantly decreased mechanical ventilator days (-2.59; 95% Cl, -4.21 to -0.97).
Regarding the systematic review, most patients were complicated with minor resolving
conditions, especially facial edema. There were no differences in local wound
complications.

CONCLUSION

Prone position significantly improves the PF ratio and has a mortality benefit for trauma
and surgical patients who develop ARDS. The position can cause minor complications,
such as facial edema. There were no significant differences in local wound complications
compared with those of the supine position. The prone position can be used as an
effective rescue therapy for trauma and surgical patients.
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INTRODUCTION

Post cardiac arrest, outcomes for most patients are poor, regardless of setting (1). Many
patients who do achieve spontaneous return of circulation (ROSC) require vasopressor
therapy to maintain organ perfusion. There is some evidence to support the use of
corticosteroids post cardiac arrest to increase survival and ROSC. Though corticosteroids
may help reduce time to shock reversal and survival, their mechanism of actions remains
uncertain. A number of randomized control trials (RCTs) have been conducted to assess
this question (2—-5). However, there still remains uncertainty as whether patients post
cardiac arrest should receive corticosteroids.

OBIJECTIVES

The objectives of this systematic review and meta-analysis are to summarize the
evidence from RCTs addressing the safety and efficacy of corticosteroid administration in
patient post cardiac arrest. The outcomes of interest include mortality, ROSC, survival
with good functional outcome, and corticosteroid related complications.

METHODS

We searched CINAHL, EMBASE, LILACS, MEDLINE, Web of Science, CENTRAL,
ClinicalTrails.gov, and ICTRP for RCTs published from database inception until June 1st,
2022. We screened all citations independently and in duplicate. We included RCTs if they
met the following criteria: use of intravenous corticosteroids with placebo or standard
care, adult patients (> 18 years of age), drug administered during or immediately
following cardiac arrest (any initial rhythm or etiology). We included both in-hospital and
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out-of-hospital cardiac arrest patients. We assessed Risk of Bias (ROB) independently
and in duplicate using the Cochrane ROB tool and certainty of evidence for each
outcome using the Grading of Recommendations Assessment, Development and
Evaluation (GRADE) framework. We conducted trial sequential analysis (TSA) using a
random effects model for the outcome of mortality. For the TSA, we used a statistical
significance level of 5%, a power of 80%, and a relative risk reduction of 15%. We
examined five a priori subgroups of interest including: high ROB vs. low ROB studies,
corticosteroid type, initiation of corticosteroids after cardiac arrest vs. during cardiac
arrest, corticosteroid, and in-hospital cardiac arrest vs. out-of-hospital cardiac arrest.

RESULTS

We included 8 RCTs which enrolled a total of 2,213 patients. Corticosteroids have an
uncertain effect on mortality in the setting of cardiac arrest, measured at the longest
follow-up end point (8 trials, 2,213 patients, RR 0.96, 95% Cl 0.90 to 1.02, very low
certainty, Fig 1.). Corticosteroids probably increase ROSC corticosteroids (4 trials, 919
patients, RR 1.32, 95% Cl 1.18 to 1.47, moderate certainty) (Fig 2) and may increase
survival with good functional outcome (6 trials, 1,029 patients, RR 1.40, 95% Cl 0.87 to
2.54, low certainty) (Fig 3). In terms of complications of therapy, corticosteroids may
decrease the risk of ventilator associated pneumonia (RR 0.71, 95% Cl 0.46-1.09, low
certainty) and increase renal failure (RR 1.29, 95% Cl 0.84 to 1.99, low certainty.

CONCLUSION

In patients post cardiac arrest, corticosteroids have an uncertain effect on mortality but
may increase spontaneous return of circulation and the likelihood survival with good
functional outcome. The effect on complications is based on low or very low certainty
evidence. Further high-quality RCTs assessing the effects of corticosteroids post cardiac
arrest need to increase the certainty of these outcomes.
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INTRODUCTION

Gastric acid suppressants (proton pump inhibitors [PPIs] and histamine-2 receptor
antagonists [H2RAs]) are commonly prescribed for stress ulcer prophylaxis, documented
in 73% of all patients admitted to an intensive care unit (ICU) in a recent international
study (1). While clinical practice guidelines recommend that these medications are used
in critically ill patients who are deemed high risk for gastrointestinal bleeding (2),
previous studies suggest these medications are sometimes continued after ICU discharge
(3). Gastric acid suppressants are associated with short-term and long-term risks, such as
increased infections (pneumonia, C. difficile), micronutrient deficiencies (including B12,
magnesium), chronic kidney disease, dementia, and osteoporosis (4). Evaluating the
deprescribing practices for gastric acid suppressants following critical illness is important,
given frequent prescription of these medications in the ICU, the potential for side
effects, and the propensity to continue prescribing them after ICU discharge and on
discharge home.

OBIJECTIVES

The aim of this study was to describe to what extent PPls and H2RAs are discontinued
during ICU admission and after ICU discharge, and to characterize factors associated with
continuation of these medications. The primary outcome was the proportion of patients
prescribed PPIs and/or H2RAs in the ICU who had these drugs discontinued at the two
timepoints: discharge from the ICU and discharge from the acute care facility. Secondary
outcomes included the proportions of patients prescribed each medication class (PP,
H2RA), and the identification of differences between patients (including factors such as
pre-hospital gastric acid suppressing medication, comorbidities, concomitant
medications that increase bleeding risk, and in-hospital outcomes) for whom gastric acid
suppression was continued versus discontinued.

METHODS
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This retrospective chart review involved data abstraction from electronic medical
records at St. Joseph’s Healthcare Hamilton, a tertiary care hospital with a 28-bed mixed
medical-surgical ICU. Patients were included if they were discharged from the ICU
between July 1 to December 31, 2021 and received a PPl or H2RA during their ICU
admission. Patients who died, were discharged with palliative needs, or were
transferred to another acute care institution were excluded. The exclusion criteria were
applied at each time point separately (ICU discharge and discharge from acute care) to
determine the population for analysis at that time point. Data collection included
demographics, past medical history, in-hospital outcomes, prescription and indication of
gastric acid suppressants and other relevant concomitant medications prescribed at
prespecified time points. Data collection was performed by a single investigator.
Mechanically ventilated patients enrolled in the ongoing blinded REVISE trial (5)
receiving pantoprazole versus placebo were included in this study; their drug exposure
was considered to be PPI for this analysis. Descriptive statistics were used and
comparisons were tested for significant differences as relevant.

RESULTS

265 ICU admissions met inclusion criteria (mean age 60.5 years); 263 patients received a
PPl and 6 patients received an H2RA. In 35.5% of patients, the PPI/H2RA was
discontinued at ICU discharge. (n=94). Patients with discontinued PPIs at ICU discharge
were younger (57.1 vs. 62.4 years, p=0.0129), had longer ICU stays (15.1 vs. 9.9 days,
p=0.048), and were less likely to have been on PPI prior to admission (13.8% vs 69.8%,
p<0.00001). At acute care discharge, there were 179 eligible patients; PPI/H2RA was
discontinued in 35.2%. Patients not prescribed PPI at acute care discharge were less
likely to have a pre-hospital PPI (11.1% vs. 71.3%, p<0.00001), and less likely to be
prescribed an anticoagulant, antiplatelet, or NSAID (36.4% vs 54%, p=0.01468). Of
patients who received a PPl and evaluated at ICU discharge (n=263) and discharge from
acute care (n=178), there was no documented reason for continuation in 37.6% and
43.3% of patients respectively.

CONCLUSION

Gastric acid suppressants prescribed during an ICU admission are commonly continued
at discharge from ICU and from acute care, often without a documented reason. The use
of gastric acid suppressants during an ICU stay and after ICU discharge should be
frequently re-assessed to ensure an appropriate, valid indication for ongoing
prescription.
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INTRODUCTION

The COVID-19 pandemic has placed intense stress on Canadian hospitals and intensive
care units. ICU clinicians worldwide have reported high rates of depression, PTSD and
burnout during the pandemic, with Canadian clinicians experiencing especially high
levels of distress related to factors such as fear of infecting loved ones, lack of support
from political, health authority and hospital leadership, and verbal abuse from patients
and families. (1-6) There is concern that these factors have led to increased turnover
among Canadian ICU staff, with a recent survey by Mehta et al. finding that 37% of
respondents indicated an intention to leave their ICU jobs.(3) To date, however, no
studies have described the reasons why Canadian ICU staff left their jobs during or after
the COVID-19 pandemic.

OBJECTIVES

The purpose of this study was to interview ICU healthcare workers as to reasons for ICU
turnover during the pandemic.

METHODS

This qualitative descriptive study included 21 semi-structured interviews with ICU staff
(registered nurses, respiratory therapists, social workers) from one hospital in Alberta,
Canada who had left, or were seriously considering leaving, their ICU positions.
Interviews were coded separately by two researchers with training in qualitative
methods. We then used thematic analysis, guided by the principles of Braun and Clarke,
to create themes describing the factors that influenced participants’ decisions to leave
their ICU positions.

RESULTS

Participants described burnout as the primary reason for leaving ICU. We constructed
four themes to describe this burnout. Theme 1: toxic work environment. Many
participants described feeling socially isolated at work, and noted a lack of team
cohesion exacerbated by pandemic workplace restrictions. Participants reported feeling
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unsupported by management and many who left noted frequent bullying amongst
staff. Theme 2: Inadequate staffing. Participants detailed worsening staff shortages
leading to increased workload and reduced time off. Theme 3: Stressors related to the
pandemic. Participants described how the pandemic vastly increased the number of
patient deaths, and led to increasingly confrontational situations with patients and
families. They also mentioned how the pandemic intensified staff shortages and caused
further deterioration in morale, collegiality, and workplace bullying. Theme 4: Inability
to practice in accordance with values. Participants felt that staff shortages, especially
during the pandemic, caused them to provide substandard care, and that ICU patients
often received inappropriate life-extending interventions.

CONCLUSION

Our study provides insight into factors that contributed to ICU healthcare worker
attrition in Alberta, Canada during the COVID-19 pandemic. We identified themes
related directly to pandemic stressors, as well as themes that reflect long-standing
workplace concerns, made worse by the COVID-19 pandemic. Interventions aimed at
addressing these factors may help retain ICU staff at a time when intensive care units
under intense strain.
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INTRODUCTION

Intensive care unit (ICU) demographics are shifting. Recent data from the United States
has demonstrated that patients aged 85 and older account for 20% of all ICU
admissions," and Canada has seen a similar aging of its ICU population compared to 15
years ago.’ These trends coincide with medical advances that have allowed for a higher
quality of life into older age and reduced mortality from critical iliness. With the
emergence of novel critical care therapeutics, the question arises whether older adults
respond similarly to such treatments given differences in homeostasis and underlying
pathophysiology. However, it is not clear whether patients with increased age, frailty, or
multimorbidity respond differently to ICU interventions, as very few trials have
specifically examined these populations.

OBJECTIVES

This systematic review addresses the prevalence of subgroup effect modification —
statistically significant differences in relative effect —in older patients, those with
increased frailty, and/or those with multimorbidity, as reported by randomized
controlled trials (RCTs) examining any critical care intervention published in high-impact
journals in the last 10 years. This review also seeks to explore whether there are study
characteristics associated with subgroup effect modification by age, frailty, or
multimorbidity. It is hypothesized that baseline risk may influence the absolute effect of
an intervention, but differences in relative effects based on subgroups will be rare.

METHODS

We conducted a systematic search of high-impact general medicine (JAMA, NEJM,
Lancet, JAMA-IM, Annals of Internal Medicine, CMAJ) or critical care journals (Critical
Care Medicine, Intensive Care Medicine, American Journal of Respiratory and Critical
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Care Medicine, CHEST, Lancet Respiratory Medicine) for RCTs published between
January 1, 2011 and December 31, 2021. We included studies if they examined any
intervention or treatment strategy in the ICU and reported data for any of the subgroups
of age, frailty, and/or multimorbidity (all as defined by study authors) for any outcome of
interest. Studies were screened independently and in duplicate first by title and abstract,
and then full-text to determine eligibility. We defined a statistically significant subgroup
effect as an interaction p-value of <0.05. For any statistically significant subgroup effect,
we assessed credibility in the subgroup finding using the ICEMAN tool.> We present
results descriptively using proportions and tabular outputs.

RESULTS

Of 2037 citations, we included 48 RCTs (n=50,779 patients) comprising 23 different
interventions. All studies reported subgroup data for age (variably defined), two
reported subgroup data for multimorbidity, and one reported subgroup data for frailty.
Seven (14.6%) RCTs found evidence of statistically significant effect modification based
on age. Interventions examined in these RCTs which were more effective in older adults
than younger adults included restrictive blood transfusion in cardiovascular surgery
patients (moderate credibility), immediate angiography in out-of-hospital cardiac arrest
patients without ST elevation (low credibility), lower blood pressure targets for
vasopressor therapy in shock (low credibility), and Cl-esterase inhibitor use in sepsis
(very low credibility). Interventions examined in these RCTs which were less effective in
older adults included hypothermia in status epilepticus (low credibility) and talactoferrin
use in severe sepsis (very low credibility). The multimorbidity or frailty subgroups did not
find evidence of statistically significant effect modification.

CONCLUSION

Most critical care RCTs do not examine subgroup effects by age, frailty or multimorbidity.
Even when age is considered, true effect modification is rare. As such, if an intervention
or care strategy shows benefit in the generalized critical care population, it is likely that
the same benefit will remain for older patients. Although interventional effects are likely
similar across age groups, shared decision making based on individual patient
preferences must remain a priority. RCTs focused specifically on critically ill older adults
or those living with frailty and/or multimorbidity would be crucial to further addressing
this research question.
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INTRODUCTION

Amniotic fluid embolism is a rare but potentially fatal complication of pregnancy.
Although poorly understood, the disruption of the maternal-placental interface allows
for entry of amniotic contents into the maternal circulation, precipitating disseminated
intravascular coagulation (DIC), severe acute pulmonary hypertension, and
cardiovascular collapse. Veno-arterial extracorporeal membrane oxygenation (VA ECMO)
has been reported as a rescue therapy for patients with amniotic fluid embolism with
severe shock, and rarely, as extracorporeal cardiopulmonary resuscitation (ECPR) in
patients with ongoing cardiac arrest™’.

OBIJECTIVES

In this report, we present a case of amniotic fluid embolism resulting in cardiovascular
collapse requiring ECPR.

METHODS

A 37-year-old female at 22 weeks’ gestation presented to the Emergency Department in
severe DIC as the result of amniotic fluid embolism. She continued to deteriorate, and
developed acute right ventricular failure. Shortly after admission to the Intensive Care
Unit, she suffered a witnessed cardiac arrest. She was initiated on femoral VA ECMO
during the resuscitation of her in-hospital cardiac arrest. Anticoagulation was withheld
due to risk of bleeding with the underlying coagulopathy. Fetal monitoring revealed an
intrauterine fetal demise. Using an interdisciplinary surgical team, definitive therapy
occurred via damage control hysterectomy within 24 hours while on VA ECMO support.
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RESULTS

Cardiac function returned to normal after five days and the patient was successfully
decannulated from VA ECMO. She was discharged home four weeks after cardiac arrest
without significant functional disability.

CONCLUSION

Given the transient and potentially reversible course of amniotic fluid embolism, ECPR
may be considered as a rescue therapy in patients with cardiac collapse due to amniotic
fluid embolism at experienced ECMO centres.
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INTRODUCTION

Critically ill patients are at risk of developing pressure injuries (Pls) due to illness severity,
immobility, infrequent repositioning, and use of medical devices in contact with the skin.
Proning became a common therapy for intubated and ventilated COVID-19 patients in
acute hypoxic respiratory failure. While proning could increase survival, patients are at
higher risk of Pls, with particular concern for the face.

Before undertaking a quality improvement study to address facial Pls due to proning in
mechanically ventilated patients, we sought to understand the prevalence and locations
of facial Pls reported in the literature. We identified a literature review of
recommendations to prevent skin damage for mechanically ventilated proned

patients;' however, the authors did not specifically report primary data on facial Pls.
Thus, we conducted a narrative review to summarize the primary evidence related to
prone positioning and facial Pls in mechanically ventilated patients.

OBJECTIVES

The primary objective of this narrative review was to summarize the available evidence
related to prevalence and location of facial Pls in mechanically ventilated proned
patients in the Intensive Care Unit (ICU). Results from this review will enable us to
benchmark local data and inform further quality initiatives in the ICU around known
proning practices and interventions.

Facial Pls were selected because prone positioning can impede practitioners’ ability to
conduct standardized facial skin assessments and visual inspection required to provide
timely and appropriate intervention. The increased use of proning during the COVID-19
pandemic and the lack of data and subsequent evidence-based guidelines on the
prevention and treatment of facial Pls in proned patients provided the incentive for this
review.
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METHODS

Inclusion criteria: The population of interest was mechanically ventilated patients
exposed to prone positioning. The primary outcomes of interest were prevalence and
location of facial Pls. We sought original research reports and had no study design
restrictions.

Search strategy: This narrative review was conducted in multiple steps. First, we
reviewed all citations in Fourie et. al’s review" to identify primary studies of mechanically
ventilated proned patients reporting facial Pls. These articles and their reference lists
were hand searched to extract articles meeting inclusion criteria. A literature search was
then conducted in PubMed, EMBASE, and OVID AMED databases from inception to
January 24, 2022 using search terms "pressure injury OR pressure ulcer" AND "prone OR
proning".

Data abstraction: We abstracted author names, year, study design, study population,
identification of COVID-19 patients, description of the prone positioning intervention,
comparison (if applicable), and facial PI metrics.

Data synthesis and analysis: Study and patient data were summarized using descriptive
statistics.

RESULTS

Study characteristics: The Fourie et al." review included one relevant primary research
paper” and our subsequent search retrieved a total of 169 citations. Thirteen studies met
inclusion criteria. Studies included adults only and six included COVID-19 patients (Table
1).

Proning and facial Pl characteristics: The 13 studies reported 2,959 mechanically
ventilated patients (1,663 proned). Eight reported 462 facial Pls across 829 proned
patients. Four reported 167 facial Pls in 416 proned patients. Of the 8 studies reporting
facial Pls, 1 did not report location. The number of facial Pls was not reported in three
studies (two of which did not indicate location) (Table 2; Figure 1).

COVID-19 studies: Six studies enrolled 1,104 mechanically ventilated patients (618
proned). Five studies with 557 proned patients reported 340 facial Pls. Of 5 studies
reporting location, 407 facial Pls were experienced, with the mouth/lip occurring most
frequently (22.1%) and the eye/periorbital space least frequently (2.5%).

CONCLUSION

This narrative review yielded important findings about facial Pls in mechanically
ventilated proned patients. The available data demonstrate a lack of consistent and
universal reporting practices of prevalence and location of facial Pls in this patient
population, While the reporting of these metrics improved over time (2001-2022), only
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two studies (one COVID-19) reported the prevalence, location, and number of total facial
Pls across patients.

Consistent reporting of these metrics is necessary to improve the evidence base and

inform practitioners who care for this patient population. In resource strained ICUs,
targeting additional strategies to optimize facial wound prevention is suggested.
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Table 1. Description of included studies

Author last Study Design Population Nenrolled Intervention Comparison Pl metrics
name, year
Johnson, 2022° | Rewrospective cohort | Adults with COVID-19 and ARDS. 130 'Wound and skin care nurse on | No wound and skin care Incidence of Pis
caro (
Binda, 2021° Cross-sectional "Aduls with COVID-19 and invasive mechanical 6 Prone positioning (n=63) NA Incidence of comphcations,
ventiation including Pis
Capasso, 2021 | Rebospective cohort | AdURS with sévere ARDS secondary 16 COVID-10 W Prone posiioning wih vanous | NA "RISK factors for Gevelopment
‘undergoing mechancal ventiation pressure oroducts. of Pis
(n=147)
Douglas, 2021° Retrospective cohort | Aduts with COVID-19 pneumonia/ARDS ar Prolonged prone positioning NA Incidence and severity of Pis
requiring intubation and prone position ventilation (n=61)
Toarra, 2021° Case-control "Adus with COVID-19 and mechanical ventiation 74 Prone positioning (n=57) Supine positioning (n=17) | Incidenc
of Pis
Shearer, 2021° Retospective cohorl | Aduls with COVID-19 requiring intubation 263 Prone positioning (n=143) NA Incidence of facial Pis.
Chalioner, 2021 | Retrospective conort | AduRs with severs ARDS [ Prone postioning (=62 > 1day | NA InGidence and severity of Pis
proned)
Tocchini, 2020 Relrospective cohorl | Adulis with ARDS Undergaing invasive 70 Prone posiioning (n=170) WA Tncidence and severity of PIs
mechanical ventiation
Girard, 2014 Randomized controled | Adukis with ARDS 66 Prone positioning (n=237) Supine positioning (n=229) | Incidence of Pis.
wial
Romero, 2009 Prospeciive piot "Aduts with severe ARDS undergoing nvasive 15 Proionged prone positoning NA Incidence of complications.
feasibilty study ventiation (n=15) including Pis
Chan, 2007 Prospective Adus with acute respiratory failure caused by 2 Prone positioning (n=11) ing (n=11) of
observational study severe community- if < including Pis.
Guerin, 2004 Randomized controlied | Adults with a PaO2/FiO: s 300 undergoing 791 Prone positioning (n=413) pine positioning (r=378) of
wial mechanical ventiation including Pis
Gattinoni, 2001 | Randormized controled | Aduls with acute luna infury or ARDS underaoing 304 Prone positioning (n=152) Supine positioning (=152) | Incidence of comolications.
wial mechanical ventiation including presence, site, and
severity of Pis

*COVID-19 study; N/A = not applicable
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Table 2. Facial Pl reporting

Johnson, 2022* 130 130 NR NR 20 N

Binda, 2021* [73 NR NR 28 Y

Capasso, 2021" 147 147 NR NR 66 Y

Douglas, 2021* 427 61 44 721 NR Y

Ibarra, 2021* 74 74 NR NR 94 Y

Shearer, 2021* 263 143 63 441 132 Y

Challoner, 2021 87 87 NR NR 101 Y

Lucchini, 2020 170 170 NR NR 19 ¥

Girard, 2014 466 197 58 24 NR N

Romero, 2009 15 15 2 133 2 Y

Chan, 2007 2 1 NR NR NR N Reported presence of facial Pis (n=2
in the proned ann)

Guerin, 2004 791 413 NR NR NR N Reported presence of facial Pls
(n=208 in proned arm)

| Gattinoni, 2001 304 152 NR R NR N presence

(cheekbones) in the proned arm;
number not

*COVID-19 study; NR = not reported

Figure 1. Location of facial pressure injuries (7/13 studies)
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INTRODUCTION

We previously identified a gender gap among invited speakers at 5 international critical
care conferences (2010-2016), with men significantly outnumbering women'; and we
suggested organizational strategies to reduce the gender gap.

OBIJECTIVES

In this follow-up study, our objective was to determine if the representation of women
faculty at these 5 critical care conferences has improved since 2016; and to explore
other diversity variables among conference faculty.

METHODS

We conducted a retrospective audit of the annual scientific programs of the 5
conferences for the years 2017 to 2021 to identify the proportion of women among
speakers, moderators, and program committees. Additionally, we recorded participants’
profession, visible minority status (SCCM and CCCF), and sexual orientation (SCCM). The
5 international critical care conferences are: European Society of Intensive Care
Medicine (ESICM), International Symposium on Intensive Care and Emergency Medicine
(ISICEM), Society of Critical Care Medicine (SCCM), Critical Care Canada Forum (CCCF),
and UK Intensive Care Society State of the Art Meeting (ICS SOA). Faculty demographic
data were provided by the congress organizers, were established from the congress
programs, or through an internet search of each faculty member.

RESULTS

To date we have analyzed data for 3 conferences: CCCF, ESICM, SCCM (Table 1). Women
speakers were underrepresented relative to men at all 3 conferences across all 5 years.
Women comprised 20-48% of speakers, and was highest at SCCM and CCCF (37% across
5 years). The proportion of women speakers increased significantly over time at CCCF
and ESICM (p<0.05). At SCCM 2021, the representation of women speakers (48%) was
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nearly equal to men. Women physicians remain under-represented compared to men
physicians (15-32% vs 42-75% speakers). Representation of women among program
committee members was 23-36% and 24-30% at CCCF and SCCM respectively, and 11-
28% at ESICM. Nursing and allied health professionals represented 5-36% speakers, of
which >50% were women. Of all speakers at CCCF and SCCM across 5 years, 23%
represented a visible minority group (Figure 1). Overall, 46% SCCM speakers reported
their sexual orientation; 2% were from a sexual minority group.

CONCLUSION

While the overall speaker gender gap is improving at critical care conferences, women
remain under-represented as speakers, moderators and program committee members.
Scientific conferences should collect and report diversity demographics of invited faculty.
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Table 1. Representation among Conference Speakers, moderators, and Program Committees

o

CCCF n=124 n=118 n=108 n—178 n=144
‘Women speakers 38331 43 (36) 42(39) 65(37) 60 (42)
Women physician speakers 3125 36 (31) 30(28) 56 (32) 45 (31)
‘Women Moderators 30/87 (34) | 26/80 (33) | 29/73 (40) | 31/80 (41) | 26/58 (45)
‘Women Program Committee members 3/13 (23) 3/13 (23) BLIZ(25): 5/14 (36) 5/14 (36)
All nursing and allied health * 10 (8) 11(9) 13(12) 13 (D) 17 (12)
‘Women nursing and allied health 7(6) 6(5) 11(10) 9(5) 12 (8)
Other speakers ® 0 3(3) 2(2) 1(1) 32)

SCCM n=310 n=313 n=291 n=456 n=284
‘Women speakers 111 (36) 107 (34) 98 (34 163 (36) 136 (48)
Women physician speakers 61 (20) 62 (20) 51(18) 84 (18) 62 (22)
‘Women Moderators 25/91 (27) | 34/102(33) | 36/97 (37) - -

‘Women Program Committee members 29/93 (31) | 25/75(33) | 26/69 (38) | 23/72 (32) 21/70 (30)

All nursing and allied health * 7123) 74 (24) 75 (26) 117(26) 102 (36)
Women nursing and allied health 49 (16) 41(13) 43(15) 77017 75 (25)
Other speakers © 6(2) 6(2) 5(2) 2(0.4) 2(y
ESICM n=345 n=391 n=320 n=317 n=448
Women speakers 69 (20) 86 (22) 83 (26) 116 (37) 172 (38)
‘Women physician speakers 52(15) 64 (16) 58(18) 90 (28) 123 27

‘Women Moderators - & 2 = -

Women Program Committee members 217 (11) 217 (11D 217 (11) 5/18 (28) 5/19 (26)

All nursing and allied health * 33(10) 379 36(11) 36(11) 65 (15)
‘Women nursing and allied health 17 (5) 22 (6) 24 (8) 26 (8) 49 (11)
Other speakers ® 0 0 1(0.3) 2 (0.6) 1(0.2)

n represents the total number of speakers at each conference. Moderator data was unavailable for ESICM
for all years and SCCM for 2021 and 2022

?Represents men and women in nursing and allied health professions.

" Non-healthcare speakers (c.g., patients, family members, cte.)

CCCF had an increase of 2.28% per year in women speakers; 95% CI: 0.076-4.473%); P=0.046
SCCM had an increase of 2.57% per year in women speakers; 95% CI: -2.401-7.548%; P=0.20
ESICM had an increase of 5.14% per year in women speakers; 95% CI: 2.512-7.765%; P=0.008

@ White @ Asian @ Hispanic @ South Asian @ Black @ Middle East

Figure 1. Racial and ethnic representation of SCCM and CCCS invited speakers.
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INTRODUCTION

The trauma triad of death - hypothermia, acidosis, and coagulopathy - has

been recognized as a significant cause of death in trauma patients. This triad resulted in
worsening hemorrhage and eventual death. Recent data have introduced a fourth
component, hypocalcemia, plays a key role in the outcome of trauma patients. In vitro
data demonstrate that thrombin generation and clot formation cannot occur with an
ionized calcium less than 0.25 mmol/L. Calcium is also essential for normal cardiac
contractility and vasoconstriction, consequently appropriate cardiac output, which
prevents hypoperfusion and acidosis. Moreover, hypocalcemia and hypothermia work in
a deleterious combination on the heart, worsening cardiac output. Though, it has been
proposed as an essential factor in trauma resuscitation. To date, there was no explicit
data regarding the effect of hypocalcemia on mortality in trauma patients.

OBIJECTIVES

The objective of this study was to determine the effect of hypocalcemia on the mortality
in trauma patients. The hypothesis was the severity of hypocalcemia might related to
higher mortality and transfusion would worsen hypocalcemia and affected mortality.

METHODS

Ovid, EMBASE, and Cochrane database searches were conducted.

Randomized controlled trial and cohort studies reporting the mortality rate associated
trauma patient with hypocalcemia were selected. Normal ionized calcium was defined by
the level of 4.0 to 5.2 mg/dL (1.0 to 1.3 mmol/L). Any level below this range

was considered hypocalcemia. Severe hypocalcemia was defined as serum calcium < 7.2
mg/dL (1.8 mmol/L) or serum ionized calcium < 3.6 mg/dL (0.9 mmol/L).All data analyses
were performed by RevMan 5.3 software from the Cochrane Collaboration (London, UK).
We extracted the proportions and 95% confidence intervals from each study and pooled
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then using the random-effect model. The Cochran Q test and [ statistic were used to
determine the statistic heterogeneity of the studies. P-values less than 0.05 were
considered statistically significant.

RESULTS

Of 3,403 studies, 11 were selected for meta-analysis. A pooled analysis of 11 studies had
been conducted by using a random effects model. Trauma patients with hypocalcemia
showed a significantly increase mortality compared with trauma patients with
normocalcemia (RR, 3.02; 95% Cl, 1.86 to 4.93; >, 77% ). This significant increase
mortality was also represented in subgroup based on time calcium level measurement
(before blood transfusion: RR 3.72; 95% Cl, 1.87 to 7.40; I;, 69%,; after blood transfusion:
RR 1.97; 95% Cl, 1.42 to 2.73; I, 0%; no mention about the period: RR 11.67; 95% Cl,
2.37 to 57.36). Patients with mild hypocalcemia had no significant difference in mortality
rate comparing to patients with normocalcemia (RR, 2.23; 95% Cl, 0.70 to 7.13; I, 24%

). A funnel plot of the reporting bias shows relatively symmetric and showed no
publication bias.

CONCLUSION

Severe hypocalcemia, regardless of before or after transfusion, it demonstrated
significantly increased mortality among trauma patients. Despite the association
between hypocalcemia and mortality, the benefit of prophylactic calcium administration
requires the further trial to support. However, integrating hypocalcemia with the trauma
lethal triad (hypothermia, acidosis, and coagulopathy) might help predicting prognosis
and improving on traumatic shock patients. The large multicenter prospective evaluation
is warranted.
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INTRODUCTION

Interprofessional collaboration is essential in intensive care units (ICU) and
interprofessional education (IPE) allows the teaching of the competencies required.

OBJECTIVES

The first objective of this study was to identify essential interprofessional activities that
characterizes the ICU to operationalize the competency-based approach (CBA) in ICU IPE.
Similarly to the entrustable professional activities from the Royal College of Physicians
and Surgeons of Canada, these activities were termed Sustainable Interprofessional
Activity (SIPA). The second objective of this study was to assess the appropriateness of
the methodology.

METHODS

A pilot exploratory sequential mixed design was conducted. First, a narrative literature
review allowed the identification of interprofessional activities in the ICU using a
qualitative analysis. Next, a Delphi consensus method was conducted, and involved ICU
experts from seven distinct professional groups recruited from a tertiary university
hospital. Four rounds of quantitative and qualitative surveys, interspersed with
controlled feedback, were conducted. The study’s acceptability and feasibility were
assessed at each stage using quantitative and qualitative questions.

RESULTS
The literature review identified 16 interprofessional activities. Following the first round,

25 interprofessional activities were defined and modified according to the experts’
comments. Subsequent rounds acknowledged 19 of these as SIPA. Of the 35 experts
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recruited, an average of 31.8% of participants were lost to follow-up. This was mainly
explained by the redundancy of the survey questions occurring during each round.

CONCLUSION

The absence of clear theoretical foundations in the literature, combined with the limited
sample of professionals from a single centre, require the confirmation of the SIPA
identified in this study. A nominal group process of experts in CBA, followed by a real-
time Delphi method if ICU experts would address the difficulties perceived. The validity
of SIPA as an indirect measure of interprofessional competencies must henceforth be
confirmed.
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INTRODUCTION

Critically ill adults are typically prescribed antipsychotics for delirium, agitation, and
sleep disruptions'. Although the sedating properties of antipsychotics are used in the
management of agitation, these medications have not been shown to reduce the
incidence or duration of delirium or improve sleep quality>*.Antipsychotics are also often
continued at transitions of care in critically ill patients when they may no longer be
necessary and expose patients to the risk of impaired cognition, reduced executive
functioning and psychoactive polypharmacy (i.e., use of two or more classes of
psychoactive medications simultaneously) at hospital discharge®’. The current literature
on antipsychotic minimization and deprescribing in critically ill patients is sparse and
understanding the relevant factors influencing current prescribing practices is an
essential step in the optimization of pharmacotherapy. The development of evidence-
informed strategies to facilitate antipsychotic minimization and deprescribing are
needed to avoid potential ongoing prescription of these medications without
appropriate indication at transitions of care in critically ill patients.

OBJECTIVES
We embarked on a program of research to: 1) describe the factors that impact

antipsychotic prescribing and deprescribing practices among healthcare professionals
that care for critically ill adult patients during and following critical illness; 2) characterize
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the literature on healthcare professional antipsychotic prescribing practices and their

perceptions on antipsychotic prescribing and deprescribing; and 3) develop consensus
with key healthcare professional stakeholders on strategies to facilitate antipsychotic

deprescribing among critically ill adults.

METHODS

Our multi-stage research program utilized the following methods: 1) semi-structured
individual interviews with critical care and ward healthcare professionals to identify key
behaviour domains contributing to antipsychotic prescribing practices in adult patients
with and following critical illness; 2) scoping review to summarize the literature on
healthcare professional in-hospital antipsychotic prescribing practices and perceptions;
and 3) modified Delphi process to prioritize evidence-informed consensus statements on
antipsychotic minimization and deprescribing for critically ill patients during
hospitalization. Results from both the semi-structured interviews and scoping review
informed proposed consensus statements generated for the modified Delphi process.

RESULTS

Interviewed healthcare professionals identified common indications leading to
antipsychotic prescribing including patient and staff safety, facilitation of patient sleep,
and clinician concern for team members safety. Our scoping review highlighted that
healthcare professionals perceived antipsychotics as effective adjuncts for delirium
management that did not pose a high enough risk of adverse events to limit their
prescribing practices. Our stakeholder panel from the modified Delphi consensus process
prioritized six strategies from for consideration when developing interventions to guide
antipsychotic minimization and deprescribing. These strategies focused on limiting
antipsychotic prescribing to patients 1) with hyperactive delirium, 2) at risk to
themselves, their family, and/or staff due to agitation, and 3) whose care and treatment
are impacted by agitation or delirium, and ensuring strategies prioritize 4)
communication among staff about antipsychotic effectiveness, 5) direct and efficient
bidirectional communication tools on antipsychotic deprescribing at transitions of care,
and 6) medication reconciliation and review at transitions of care.

CONCLUSION

We developed evidence-informed consensus statements regarding antipsychotic
prescribing practices that can be utilized to develop interventions to promote
antipsychotic minimization and deprescribing strategies for patients with and following
critical iliness. These strategies focus on the use of bidirectional communication tools
integrated into transfer and discharge summaries as well as additional purposeful
medication reconciliation at transitions of care. Adapting these strategies to center-
specific needs will be important when considering monitoring and measuring
implementation.

REFERENCES



Critical Care Canada Forum 2022 Abstracts S103

1 Devlin JW, Smithburger P, Kane JM, Fraser GL, Skrobik Y. Intended and
Unintended Consequences of Constraining Clinician Prescribing: The Case of
Antipsychotics. Crit Care Med. 2016;44(10):1805-1807.

2 Burry L, Hutton B, Williamson DR, et al. Pharmacological interventions for the
treatment of delirium in critically ill adults. Cochrane Database Syst
Rev. 2019;9:CD011749.

3 Devlin JW, Skrobik Y, Gelinas C, et al. Clinical Practice Guidelines for the
Prevention and Management of Pain, Agitation/Sedation, Delirium, Immobility,
and Sleep Disruption in Adult Patients in the ICU. Crit Care
Med. 2018;46(9):e825-e873.

4 Loggia G, Attoh-Mensah E, Pothier K, et al. Psychotropic Polypharmacy in Adults
55 Years or Older: A Risk for Impaired Global Cognition, Executive Function, and
Mobility. Front Pharmacol. 2019;10:1659.

5 Tomichek JE, Stollings JL, Pandharipande PP, Chandrasekhar R, Ely EW, Girard
TD. Antipsychotic prescribing patterns during and after critical illness: a
prospective cohort study. Crit Care. 2016;20(1):378.

@ Springer



S104 Critical Care Canada Forum 2022 Abstracts

Lung Ultrasound and Chest Radiograph Assessment Amongst
Trainees

Submission ID

49

AUTHORS

Jackson, Robert'; Mohammed Alabdulkarim, Faisal®; Jiminez-Juan, Laura’; Pivetta,
Emanuele®; Nisembaum, Rosane®; Ma, Irene’; Chan, Barry®; Goffi, Alberto"

1 Interdepartmental Division of Critical Care, University of Toronto, Toronto, ON, Canada

2 Department of Medical Imaging, University of Toronto, Toronto, ON, Canada.

3 Division of Emergency Medicine and High Dependency Unit, Citta della Salute e della Scienza di Torino
University Hospital, Turin, Italy

4 MAP Centre for Urban Health Solutions, St. Michael’s Hospital, Toronto, ON, Canada

5 Division of General Internal Medicine, Cumming School of Medicine, University of Calgary, Calgary, AB,
Canada

6 Division of General Internal Medicine, Saint Paul’s Hospital, University of British Columbia, Vancouver,
BC, Canada

INTRODUCTION

Point of care ultrasound is increasingly utilized in patient assessment to help with rapidly
diagnosis at the bedside. Lung ultrasound (LUS) is well established in emergency
medicine and critical care, with evidence suggesting high diagnostic accuracy for many
respiratory pathologies™™. Previous studies have shown that trainees can better interpret
LUS compared to chest radiographs (CXR) in the setting of pulmonary edema”.

OBJECTIVES

It is not known if trainees are also better at LUS interpretation in the setting of patients
with undifferentiated respiratory illness. We hypothesized that internal medicine (IM)
residents would have better agreement with experts when interpreting LUS images
compared with CXR.

METHODS

IM residents in post-graduate years 1-3 were recruited and randomized to two groups.
The first group completed an online e-learning module on lung ultrasound, followed by a
lung ultrasound assessment module, while the second group completed a chest
radiograph interpretation module followed by a chest radiograph assessment module.
After a two-week period, the groups crossed over and trainees were asked to undertake
the modules for the imaging modality they had not yet completed.

Assessment modules were created using a series of 16 LUS studies with paired CXR taken
within the same 24-hour period. Images were reviewed by radiologists and intensivists
with expertise in chest imaging and lung ultrasound respectively, to provide a reference

@ Springer



Critical Care Canada Forum 2022 Abstracts S105

interpretation of the primary pathology.

The primary outcome was the percentage of correct interpretations of the primary
pathology by trainees. Secondary outcomes included percentage of correct identification
of secondary pathologies and confidence in interpretations using a Likert scale (1-5, not
at all confident to very confident).

RESULTS

We present preliminary results from the first 14 participants. Pre-module confidence
was rated significantly higher on a continuous scale (0-100) for CXR compared to LUS
interpretation (60.14 vs 17.86, P < 0.0001). For CXR, there was 50.9% agreement
between residents and the expert, compared to 46.0% for LUS (OR=0.81, Cl=0.55-1.19,
p=0.2836). Median confidence in image interpretations was 2 (IQR 2-3) for LUS and 3
(IQR 2-3) for CXR. Trainee feedback was generally positive with regards to the e-learning
and assessment modules.

CONCLUSION

Compared with CXR interpretation, there was no significant difference in trainee
interpretation of LUS images as compared to expert interpretations when it pertains to
overall interpretation. Trainee’s report receiving significantly more training in CXR
interpretation and generally feel less confident with LUS training, although this was
somewhat improved post-module. This suggest accuracy of lung ultrasound imaging
interpretation may be similar to that of chest radiograph interpretation despite
significantly less training in the former. We are currently performing the analyses related
to secondary pathologies and completing participants recruitment.
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INTRODUCTION

Patients with acute hypoxemic respiratory failure (AHRF) during mechanical ventilation
exert synchronous and dyssynchronous inspiratory efforts, frequently reverse triggering.
Both their magnitude and timing can influence their effects on the lung and diaphragm.

There is clinical and experimental evidence for specific mechanisms by which
dyssynchronous efforts might be more deleterious than synchronous (e.g., breath-
stacking, pendelluft or eccentric contractions(1)). However, a recent animal study has
shown that the relative risk vs benefit of reverse triggering on diaphragm function varies
according to the magnitude of breathing effort during the events (2). In humans, an
intermediate range of effort regardless of the synchrony, similar to that of healthy
subjects at rest, was associated with better outcomes(3). The epidemiology of the
magnitude and consequences of synchronous vs dyssynchronous efforts on stress/strain
during mechanical ventilation at a large scale is unknown, because of the technical
challenge of quantifying the magnitude of these efforts automatically.

OBIJECTIVES

In this study we 1) develop and validate a software to classify and quantify synchronous
and dyssynchronous efforts based on muscular pressure (Pmus) reconstructed from
esophageal pressure (Pes) and 2) describe the main characteristics of synchronous and
dyssynchronous efforts in a cohort of patients with AHRF, their impact on stress/strain
and directly compare them to that of healthy subjects breathing at rest measured using
the same technique.

METHODS

Two independent datasets from existing physiological studies were used for
development and validation of the software. Respiratory cycles were labelled by experts
(TPh, TPi, RC, IT and LB) as: machine-triggered (MT) passive, machine-triggered with
reverse-triggering (RevT) without breath-stacking (BS) or with BS, patient-triggered
(PatT) without BS and with BS, and patient-triggered with ineffective efforts. The
algorithm generates muscular pressure (Pmus) (\(Pmus = {[Volume (time) \times Chest
Wall Elastance ]- Pes (time)}\)). An effort is detected based on the deformation of Pmus
using the first derivative. The parameters that define the deformation corresponding to
an effort, start and end were derived from the derivation dataset. Parameters that
quantify the magnitude of effort for each breath were automatically calculated based on
Pmus (Pmus-swing, pressure-time product per breath and per minute -PTPmus)
including the proportion of eccentric contraction (i.e., eccentricity, proportion of effort
occurring during exhalation). Changes in dynamic driving transpulmonary pressure and
tidal volume were used as surrogates for changes in stress/strain. Mixed-models were
used to compare the characteristics of different types of effort. Interaction terms were
introduced to explore the differential effects of effort in volume-control (VCV) vs
pressure-control ventilation (PCV).
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RESULTS

72 subjects and 22,000 breaths were included for software development and validation
(healthy subjects, patients after cardiac surgery, and 54 with AHRF). Accuracy for effort
detection and classification of dyssynchronies was 95% and > 96% respectively.

In patients with AHRF, median(IQR) Pmus-swings for patient-triggered breaths were
10.3(7.1-13.2) and 11.8(7.0-22.7) cmH,0 during spontaneous and assist-control modes,
and 8.7(6.1-12.5) cmH, O during reverse-triggering.

Cycles with breath-stacking had the highest Pmus-swings: 17.5(11.3-22.1) cmH,0.
Breathing effort per minute for reverse-triggering (PTPmus/min 81.4(43.7-118.2)
cmH,0.sec/min) was comparable to healthy subjects at rest (p = 0.59) and recordings
with patient-triggered breaths on assist-control had the highest effort (PTPmus/min
214.5(102.0-326.4) cmH,0.sec/min). Highest eccentricity was found for ineffective
efforts (median (IQR) 100(99.5-100) %), followed by reverse-triggering without breath-
stacking (median (IQR) 68.0(30.4-61.0) %).

During pressure-control driving transpulmonary pressure increased linearly with
increasing Pmus-swing (p <0.001), and less predictably during volume-control.

CONCLUSION

We provide a novel means of automatically quantifying the magnitude of synchronous
and dyssynchronous efforts and consequences on stress/strain in general. Consequences
of breathing efforts depend on magnitude, timing, and mode of ventilation.

We also provide new insights on the magnitude of synchronous vs dyssynchronous
efforts in patients with AHRF. These patients have increased susceptibility to the
deleterious effects of excessive efforts and the current algorithm, by quantifying the
magnitude and timing of effort, changes in driving transpulmonary pressure, occurrence
of breath-stacking, and proportion of eccentric contraction, allows to estimate the
potential protective vs injurious effects of effort on them.
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Figure 1. Recordings of two patients on pressure-control ventitation illustrating the different types of events.
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Legend: From top to bottom flow, airway pressure, esophageal pressure and muscular pressure tracings are displayed. Start and end of each respiratory cycle (breath) is defined by the zero-crossing of
flow (vertical dashed-lincs). The presence of an inspiratory effort s defined by the deformation in the muscular pressure signal (horizontal violet linc). Start and end of each inspiratory effort is marked
with a blue and red tiangle respectively in cach of the tracings. A) Reverse-triggering events interposed with machine-trigger passive events are scen (with a 1:2 ratio on breaths #1, #2, #4, and #6).
The fist reverse-triggering event (breaths #1 and #2) resulis in breath-stacking (star). The black vertical arrow on breath #2 illustrates the measurement of Pmus-swing and grey area that of pressure-
time product. B) Patient-tripgering events are seen with an ineffective effort (breath #2).

List of abbreviations: Paw airway pressure; Pes esophageal pressure; Pmus muscular pressure: RevT reverse-triggering: BS breath-stacking; MT machine trigger; PatT patient-trigger: IE ineffective
cffort; Pmus-swing maximum positive deflection in muscular pressure during each inspiratory effort; PTPmus pressure-time product measured according to the algorithm.

Figure 2, Pmus-swings according to the type of event and mode of ventilation in patients with acute hypoxemic respiratory failure.
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Legend: Each boxplot represents the median [interquartile range] of the maximum positive deflection in muscular pressure during each inspiratory effort (Pmus-swing) for each type of event and mode of
ventilation. Events occurring during assist lled modes (vol itrol and pr trol) are displayed on the left and during spontaneous modes on the right (including pressure-support and
proportional-sssist ventilation with adjustable gain factors). The reference median and interquartile range of Pmus-swing for inspiratory effort of healthy subjects breathing at rest without inspiratory assistance
are displayed as grey horizontal full and dashed lines respectively. Events without breath-stacking are seen in red and with breath-stacking in blue. P-values for pairwise comparison of teverse and patient-trigger
breaths without breath-stacking vs with breath-stacking arc displayed.

#p <0.05: %+ p <001 *** p<0.001 vs healthy subjects breathing at rest.

63 efforts out of 10.017 machine-trigger passive events detected by the algorithm due to artifact in the esophageal pressure signal in pa:
measurement of effort

List of abbreviations: Pmus-swing maximum positive deflection in muscular pressure during each inspiratory effort: A/C assist control mode; PSV pr
with adjustable gain factors; RT reverse-triggering; PT patient-trigger: IE ineffective efforts

< breaths (false positive < 1%) resulting in

support mode: PAV+ onal-assist ventilation
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Figure 3. Relationship between the magnitude of effort (during patient-triggered and reverse-triggering breaths without breath-stacking) and the change in dynamic driving
transpulmonary pressure compared to passive breaths.
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Legend: The differcnee in dynamic driving transpulmonary pressure of breaths with effort vs the median value for passive breaths in the same recording is shown as a function of the magnitude of the breathing
effort for ecardinga un pressare-control (4) and Volme-contol 2. Bach eolored lin representsthe linear rogression and shaded area 955% confidence intarval forcach recording. Linear mixod-models 1o asess the
relationship between the magnitude of effort and the difference in dynamic driving transpulmonary pressure were performed for tracings on press 1 and the patients
a5 & random effect. There is an overall sigrificant linear relationship between the magnitude of effort and changes in dynamic driving transpulmonary pressure on PCV p <0.001) but not on VCV (p = 0.433).

List of abbreviations: VCV volume-control ventilation; PCV pressure-contro] ventilation; deltaPL driving transpulmonary pressure; Pmus-swing maximum positive eflection in muscular pressure during each
inspiratory effort.
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INTRODUCTION

Evidence-based clinical care guidelines improve medical treatment by reducing error,
improving outcomes, and lowering costs. While there is some data on strategies to
increase individual guideline compliance, no data exists on practicality and feasibility of
measuring the overall compliance to multiple guidelines.

OBIJECTIVES

To investigate the plausibility of measuring compliance to multiple evidence-based
guidelines and compare to overall clinical outcomes. We hypothesized compliance would
increase as study progressed in response to observation.

METHODS

Design: Prospective cohort single-center design. Data collected June 2016—June 2017,
analysis reported from 2019—2021. Adherence to elements of 19 different clinical
practice guidelines were prospectively measured by a research coordinator.

Setting: Tertiary academic medical-surgical PICU.

Patients: Population sample of all pediatric patients admitted to the ICU for greater than
24 hours.

Analysis: A compliance score was generated for each patient by choosing which
guidelines are relevant to that patient that day and assigning a binary value of “0” for
non-compliant and “1” for compliant. A “non-compliance reason score” (NCRS) was
generated when a guideline element was not adhered to. NCRS was scored as; NCR1 -
good reason, NCR2 - no time for guideline, NCR3 — guideline not believed by care
provider/individual practice variance, and NCR4 — no reason was given. Relevant NCR
was denoted by way of Boolean values, and criteria compliance was calculated as 1 —
>NCR Value. Compliance was then calculated for each guideline, and the total
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facility. Linear regression with compliance as the dependent variable, and month, events
and admissions as predictors was applied to test for possible Hawthorne effect.

RESULTS

Overall facility compliance to 19 guidelines was 77.8% over 4512 compliance events,
involving 826 admissions by 814 patients. Guidelines with the highest compliance were
stress ulcer prophylaxis (97.1%) and transfusion administration of fresh frozen plasma
(97.4%) and platelets (94.8%); guidelines with the lowest compliance were ventilator
associated pneumonia prevention (28.7%), central venous line protocol (44.6%) and
vitamin K administration (34.8%). There was no significant change in compliance over
time. Overall compliance to guidelines with binary decision branch points/checklist were
90.6%. Multidisciplinary guideline compliance was 49.9%.

CONCLUSION

Measuring guideline compliance was complicated and time intensive. Overall facility
compliance was surprisingly high, despite a lack of electronic medical record forced
functionality. Guideline compliance did not improve over time as hypothesized, and
varied widely between guidelines. Similarities in high adherence guidelines included easy
readability, binary decision branch points or checklist format. Poor compliance was more
often seen with poor perception of guideline trustworthiness, limited time to
review/implement guideline steps, and in multidisciplinary involvement without early
stakeholder engagement. Measuring guideline compliance, though onerous, allows for
targeted evaluation of current clinical practices and identifies actionable areas for
institutional improvement.

REFERENCES

1. PloegJ, Davies B, Edwards N, Gifford W, Miller PE. Factors Influencing Best-
Practice Guideline Implementation: Lessons Learned from Administrators,
Nursing Staff, and Project Leaders. Worldviews on Evidence-Based Nursing.
2007;4(4):210-219.

2. Siering U, Eikermann M, Hausner E, Hoffmann-ERer W, Neugebauer EA.
Appraisal tools for clinical practice guidelines: A systematic review. PLoS ONE.
2013;8(12). doi:10.1371/journal.pone.0082915

3. Schiinemann HJ, Wiercioch W, Etxeandia I, et al. Guidelines 2.0: Systematic
development of a comprehensive checklist for a successful guideline enterprise.
CMAJ. 2014;186(3). d0i:10.1503/cmaj.131237

4. Smith KA, High K, Collins SP, Self WH. A Preprocedural Checklist Improves the
Safety of Emergency Department Intubation of Trauma Patients. Reardon R, ed.
Academic Emergency Medicine. 2015;22(8):989-992. doi:10.1111/acem.12717

@ Springer



S114

Critical Care Canada Forum 2022 Abstracts

@ Springer

1000

80

S

600
400

200

100

80

60

40

20

=+ Compliance (%)
== Events (n")

Admissions (n")

June August Oct Dec Feb April June

M Event (n)
[ Comply (%)

O oL ZzI Lz 2nod EQED.XO
<Bsfp=BpEdpzegeciie
TTE2TBEEEEC 2833 %
2 @@ 45,_

u.%gén—
EFF
Figure 1

77.8%



Critical Care Canada Forum 2022 Abstracts S115

Mechanical Ventilation After Traumatic Spinal Cord Injury — A
Multi-Centric Registry-Based Study and a Predictive Score for
Weaning Success: The Bicycle Study

Submission ID

83

AUTHORS

Schreiber, Annia Fl’z; Garlasco, Jacopos; Urner, Martin“; McFarlan, Amandas;
Baker, Andrewl'e; Rigamonti, Andreaz; Singh, Jeffrey M2’7; Kutsogiannis, Demetrios
8 1,2

J%; Brochard, Laurent J

1 Keenan Research Centre, Li Ka Shing Knowledge Institute, Unity Health Toronto (St. Michael’s Hospital),
Toronto, Canada

2 Interdepartmental Division of Critical Care Medicine, University of Toronto, Toronto, Canada

3 Department of Public Health Sciences and Pediatrics, University of Turin, Torino, Italy

4 Institute of Health Policy, Management and Evaluation, University of Toronto, Toronto, Canada

5 Trauma Division, Unity Health Toronto, (St. Michael’s Hospital) Toronto, Canada

6 Departments of Anesthesia & Surgery, University of Toronto, Toronto, Canada

7 Department of Medicine, University Health Network, Toronto, Canada

8 Department of Critical Care Medicine, Faculty of Medicine and Dentistry, The University of Alberta,
Edmonton, Alberta

INTRODUCTION

Successful weaning from mechanical ventilation (MV) greatly impacts life expectancy
and quality of life of patients with traumatic spinal cord injury (tSCl)."* However,
predictors of weaning have not been systematically assessed and no validated prediction
model exists.’

OBIJECTIVES

In this multi-centric registry-based cohort study, in ventilated patients after tSCl, we
aimed to investigate weaning outcomes (weaning success was defined as ventilator free
breathing at discharge from the primary intensive care unit - ICU) and the associated
clinical predictors, and to develop a prediction model for weaning success.

METHODS

We included adult patients with tSCI requiring MV, admitted between January 2005 and
December 2019 to an ICU belonging either to the Toronto St. Michael’s Hospital Trauma
Registry or to the Rick Hansen SCI Registry (7 ICUs across Canada). The entire cohort was
used for model development and internal validation to build a robust prediction model,

following methodological recommendations.**

Associations between baseline characteristics and weaning success or time to liberation
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from MV were measured using multivariable logistic and competing risk regressions,
respectively. We developed and internally validated via bootstrap a prediction model
and a prediction score for weaning success at ICU discharge, which discriminative ability
was assessed using ROC curve analysis and compared to the Injury Severity Score (ISS)
through pairwise testing. To estimate the time to liberation and its predictors while
accounting for the competing risk of death, cumulative incidence curves were plotted,
and Fine-Gray competing risk regression models were built.

RESULTS

Of 459 patients requiring MV after tSCl analyzed, 246(53.6%), 302(65.8%) and
331(72.1%) were alive and free-of-MV at Day 14, 28, and ICU discharge, respectively;
54(11.8%) died in ICU. Median time to liberation from MV was 13 days; weaning success
at a given timepoint was lower in patients with C3-or-above or C4-or-below lesions,
compared to patients with thoracic lesions (p=0.03 and p<0.0001, respectively) and to
patients with lumbar lesions (p=0.012 and p<0.0001, respectively)(Figure 1).

Factors associated with weaning success at ICU discharge were Blunt injury (OR2.96,
p=0.010), ISS (OR0.98, p=0.025), Complete lesion (OR0.53, p=0.009), age in Years
(OR0.98, p=0.003), and Cervical LEvel lesion (OR0.60, p=0.045). From the linear
combination of these variables, the “BICYCLE” score was generated, which showed a
much better performance predicting weaning success than the 1SS (AUROC=0.689,

95%Cl 0.631-0.743, vs 0.537, 95%Cl 0.479-0.595, p<0.0001). Factors relevant for
weaning success, along with the number or comorbidities (p=0.049), also predicted time-
to-liberation. Different BICYCLE score quartiles reflected different cumulative probability
of events (weaning, death, or remaining ventilated)(Figure 2).

CONCLUSION

72% of patients were discharged from primary ICU alive and free of MV after tSCI. A
newly developed score based on readily available patient characteristics on admission
could predict weaning success with good discriminative properties in one of the largest
cohorts available of patients with tSCI.
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INTRODUCTION

Hemorrhagic shock remains the most common cause of preventable mortality in
trauma’. In order to guide clinical practice, RCTs provide high-quality evidence to inform
clinical decision makingz. The clinical relevance and inferences made by RCTs are

. . . . 3 .
dependent on assumptions made during sample size calculation®. Many sample size
calculations are poorly conducted and reported or based on unrealistic assumptions

regarding baseline risk and anticipated risk reduction’. Prognostic enrichment strategies

can inform more precise estimates and decrease heterogeneity of baseline risk”. Using
the minimally important difference (MID) ensures RCTs are targeting a treatment effect
that is both plausible but also one that would be important to patients, rather than using

an arbitrary effect estimate based on assumptionss.

OBIJECTIVES

1. Systematically review RCTs evaluating interventions aimed at improving survival
in adults with trauma-related hemorrhage.

2. Describe the methodological quality and justification for sample size
determination.

3. Compare expected versus observed study outcomes.

METHODS

@ Springer
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We created a search strategy for Medline and Embase databases including RCTs
published until July 2022. We included all English language RCTs meeting the following
criteria: 1) enrolled patients aged 15 years old or older having sustained blunt and/or
penetrating trauma meeting any criteria for clinically significant bleeding (as defined by
study authors), 2) compared either intervention vs placebo, or one intervention to
another in a planned superiority analysis and 3) evaluated mortality as the primary
outcome. We excluded cluster RCTs, pilot studies, feasibility studies and those with
planned non-inferiority analyses as their methods for sample size calculation differ from
superiority studies. Two reviewers abstracted data from included studies. Data was
pooled using random-effects models and presented with effect estimates with 95%
confidence intervals.

RESULTS

We identified 1,688 citations of which we included 13 studies involving 24, 885 patients
in the analysis. We noted a high rate of negative trial results (11 of 13 studies). Most
studies were multi-center and conduced in North America, evaluating patients with blunt
and penetrating injuries. The criteria for hemorrhagic shock varied across studies. All
studies did not accurately estimate the mortality rate during sample size calculation. All
but one study overestimated the mortality reduction during sample size calculation; the
median absolute mortality reduction was 3%, compared to a target of 10%. Only the
CRASH-2 study used a minimal clinically important different for treatment effect target.
No RCTs employed prognostic enrichment. Most studies were terminated (8 of 13),
mainly for futility.

CONCLUSION

Taken together, this review highlights that current clinical trial methodology is limited by
imprecise control group risk estimates, overly optimistic treatment effect estimates and
lack of transparent justification for such targets. These limitations result in studies at
high risk for futility and potentially premature abandonment of promising therapies.
Given the high morbidity and mortality of trauma-related hemorrhage, we recommend
that future conduct of trauma RCTs incorporate 1) prognostic enrichment to inform
baseline risk, (2) justify target treatment differences based on clinical importance and
realistic estimates of feasibility, and (3) be transparent and provide justification for the
assumptions made.
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A. Expected
Intervention Control Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Bulger 2011, HSD vs NS (Expected) 380 1242 440 1242 126% 0.86 [0.77, 0.97] -
Bulger 2011, HS vs NS (Expected) 380 1242 440 1242 126% 0.86 [0.77,0.97] -
Carrick 2016 (Expected) 41 135 54 136 8.0% 0.76 [0.55, 1.06] T
Hauser 2009 (Expected) a5 638 191 638 10.1% 0.45 [0.35, 0.56] S
Holcomb 2015 (Expected) 67 290 102 290 9.4% 0.66 [0.51, 0.85] =
Mattox 1991 (Expected) 53 350 88 350 8.4% 0.60 [0.44, 0.82] —-
Moare 2009 (Expected) 3B 360 ] 360 6.9% 0.59[0.40, 0.87] ==
Moore 2018 (Expected) 5 75 19 75 2.0% 0.26 [0.10, 0.67) —
Roherts 2013 (Expected) 1800 10000 2000 10000 13.4% 0.90 [0.85, 0.95] "
Sloan 1999 (Expected) 128 425 170 425 111% 0.75 [0.63, 0.91] -
Sperry 2018 (Expected) 20 252 55 252 5.4% 0.36[0.22, 0.59] T
Total (95% CI) 15009 15010 100.0% 0.68 [0.59, 0.78] ¢
Total events 2995 3620

: e i - g L ; 4 |
Heterogeneity: Tau®= 0.04; Chi*= 65.41, df=10 (P < 0.00001); F= 85% o1 o1 1 100

Testfor overall effect: Z= 5.26 (P < 0.00001) Favours Intervention Favours Control

B. Observed
Intervention Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Ci M-H, Random, 95% CI
Bulger 2011, HSD vs NS (Observed) 53 220 94 376 8.3% 0.96(0.72,1.29] <
Bulger 2011, HS v& NS (Observed) 66 256 94 376 9.2% 1.03[0.79,1.39] T
Carrick 2016 (Observed) 18 34 21 30 31% 0.82(0.47,1.42] —
Chang 1995 (Observed) 54 95 89 153 11.7% 0.98[0.78,1.22] T
Hauser 2009 (Observed) 32 262 3 280 41% 1.10 [0.69, 1.76] -1
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INTRODUCTION

Titration of positive end expiratory pressure (PEEP) is an important part of safe
mechanical ventilation. Setting an appropriate PEEP can have many benefits including
improved oxygenation and respiratory mechanics(1). Inadequate or excessive PEEP can
have negative consequences such as barotrauma or atelectrauma(2). The method by
which optimal PEEP is determined and titrated varies widely, and there is no consensus
as to what defines optimal PEEP. Many methods for determining optimal PEEP have
been assessed in clinical studies but only some have been tested by rigorous randomized
trials. A clearly superior method of optimal PEEP determination has not been
determined (3, 4). To better understand the methods of determining optimal PEEP, we
used scoping review methodology to identify the methods of optimal PEEP
determination that have been described, and the contexts in which they have been
studied.

OBJECTIVES

In adults admitted to hospital undergoing invasive mechanical ventilation:

(1) Describe the strategies for determining optimal positive end-expiratory pressure that
currently exist in the literature.

(2) For each method of determining optimal PEEP, describe the patient populations,
settings, study designs, and outcomes (both clinical and physiological) that have been
used.

METHODS
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This review was conducted according to the PRISMA Extension for Scoping Reviews and
was registered using Open Science Framework (https://osf.io/atzqc). Inclusion and
exclusion criteria were developed using the recommended Population, Concept, Context
framework. Articles selected for inclusion were primary research studies involving
hospitalized adults undergoing invasive mechanical ventilation for any reason including
acute respiratory distress syndrome, hypoxemic respiratory failure, or for a non-
pulmonary indication. To be included, it was necessary for the article to evaluate a
method of determining optimal PEEP and to measure a clinical or physiologic outcome
associated with the setting of PEEP. The search was developed with an expert librarian,
and was peer reviewed by a second librarian using PRESS methodology. Databases
searched included MEDLINE, EMBASE, Web of Science, CENTRAL, and Scopus. Articles
published up until December 2021 were included. All titles and abstracts were screened
independently by two authors for eligibility of full text review. Disagreements about
inclusion were resolved through discussion or with a third reviewer. Data were
abstracted from included papers using a standardized data extraction form. Abstracted
data included the method of PEEP determination, study setting, population, primary and
secondary reported outcomes, study design, country or continent of origin, and funding
source.

RESULTS

The search identified 9,596 unique citations, among which 217 articles met inclusion
criteria (Figure 1). A total of 18 different methods of determining optimal PEEP were
described (Table 1). Studies were either in an intensive care unit (ICU) or operating room
(OR). The two most common study designs included observational (n=143;66%) and
randomized controlled trials (RCTs) (n= 58;27%). Among the RCTs, 11 different methods
of PEEP titration were tested. The two methods studied with the most RCTs were best
compliance and use of PEEP-FiO, tables. The titration methods and the frequency with
which they were studied changed over time (Figure 2). The majority of RCTs in the ICU
had a clinical outcome as the primary endpoint (n=19;53%), and most RCTs in the OR had
physiologic measures as the primary endpoint (n=17;77%). Among ICU RCTs, the most
common clinical outcomes (primary or secondary) were ventilator-free days/duration of
mechanical ventilation (n=28;78%) or mortality (n=27;75%).

CONCLUSION

Although 18 methods of determining optimal PEEP amongst mechanically ventilated
patients were identified, only 11 have been tested with an RCT. The six most studied
methods include best compliance, PEEP-FiO, tables, imaging-based, use of esophageal
probe, oxygenation, and use of pressure-volume curves. The methods of PEEP titration
studied have changed over time and have focussed on different outcomes. Studies of
PEEP in the ICU have focused on duration of mechanical ventilation and mortality in
contrast to studies in the OR which have focused on physiological outcomes. Several
methods remain untested and should be considered for future RCTs.
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Method of Overall  Setting Randomized
determining optimal  n (%) n (%) controlled trials
PEEP Intensive Care  Operating Room  n (%)

Unit
All studies 217 181 36 58
Compliance 60 (27.6) 42 (23.2) 18 (50.0) 24 (41.3)
PEEP Table 44 (20.2) 44 (24.3) 0 (0.0 20 (34.5)
Imaging-based 43 (19.8) 31 (17.1) 12 33.3) 10 (17.2)
Esophageal Probe 37 (17.1) 30 (16.6) 7(19.4) 10 (17.2)
Oxygenation 35 (16.1) 31 (17.1) 4(11.1) 10 (17.2)
Pressure-Volume 23 (10.6) 23 (12.7) 0.0 6 (10.3)
Curves
Shunt 10 (4.6) 10 (5.5) 0 (0.0) 2034
Auto-PEEP 10 (4.6) 10 (5.5) 0 (0.0) 0 (0.0)
Plateau Pressure 9 (4.1) 9(5.0) 0 (0.0) 234
Computer-Based 9 (4.1) 9 (5.0) 0 (0.0) 1.7
Driving Pressure 6 (2.8 4(2.2) 2(5.6) 3(5.2
Dead Space 6 (2.8 4 (2.2) 2 (5.6) 0(0.0)
End expiratory lung 5(2.3) 5(2.8) 0 (0.0) 1(01.7)
volume/ Functional
residual capacity
Intra-abdominal 4(1.8) 3017 1(2.8) 0(0.0)
pressure
Stress index 3(14) 3Q.7) 0 (0.0 00.0)
Oxygen delivery 2(0.9) 2(11 0 (0.0 0 (0.0)
Airway opening 2(0.9) 2 (11 0 (0.0) 0 (0.0)
pressure
Weight 1(0.5) 1 (0.5) 000 0.0

Table 1 — Number of studies published by different methods of determining optimal PEEP.
Stratified by study setting as well as how many randomized controlled trials for each method. Some
articles study mote than one method so the sum of all methods may be gteatet than the total.
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INTRODUCTION

Circulatory criteria are used for donation after circulatory determination of death (DCD).
The current preferred method to confirm the absence of blood pressure in adult and
pediatric Canadian guidelines is the absence of blood pressure via invasive arterial line
monitoring (IAP).

OBIJECTIVES

To synthesize the available evidence comparing non-invasive methods of measuring the
cessation of circulation in patients who are potential organ donors undergoing death
determination by circulatory criteria, to the current accepted standard of invasive
arterial blood pressure.

METHODS

We searched (from inception until April 27, 2021) MEDLINE, EMBASE, Web of Science,
and Cochrane Central Register of Controlled Trials. We screened citations and
manuscripts independently and in duplicate for eligible studies that compared
methodologies assessing circulation on patients who were monitored during a period of
cessation of circulation. We performed risk of bias assessment, data abstraction, and
quality assessment using Grading of Recommendations, Assessment, Development and
Evaluation in duplicate and independently. We presented findings narratively.

RESULTS
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We included 21 eligible studies (n = 1,383 patients). Meta-analysis was not possible due
to study heterogeneity. We identified low-quality evidence from five indirect studies
(n=226) showing pulse palpation is less sensitive and specific than IAP (reported
sensitivity range 0.76-0.90, specificity 0.41-0.79). Isoelectric electrocardiogram (ECG) has
excellent specificity for death (2 studies, 0%, 0/510), but likely increases the average
time to determination (moderate quality evidence). We are uncertain whether point of
care ultrasound (POCUS) pulse, cerebral near-infrared spectroscopy (NIRS) or POCUS
cardiac motion are accurate tests for the determination of circulatory cessation (low to
very low quality evidence).

CONCLUSION

There is insufficient evidence that ECG, POCUS pulse, cerebral NIRS, or POCUS cardiac
motion are superior or equivalent to IAP for death determination by circulatory criteria.
Isoelectric ECG is specific but can increase the time to determine death. POCUS
techniques are emerging therapies with promising initial data but limited by indirectness
and imprecision.
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INTRODUCTION

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has had a global
effect.! Although most of the transmission occurs by droplets, SARS-CoV-2 can be
transmitted through virus-containing aerosols.? The use of N95 respirators reduces the
risk of infection®; however, in the absence of standardized testing facilities, Canadian
healthcare workers (HCW) had to rely on the United States (US) standards and
respirators. In Canada, women represent 82% of HCWs, but most masks and respirators
have been designed based on the anthropometrics of average men in the US and
Europe.*” In the absence of a tight seal, female HCWs and HCWs who do not fit the
average male head and face, including individuals of different ethnicities, are at risk of
contracting SARS-CoV-2. Thus, there is a knowledge gap on the effects of gender and
ethnicity on the fit of N95 respirators and the implications of poor fit on the well-being
of HCWs.

OBJECTIVES

Primary: Feasibility of a multi-center mixed-method study, with a sample size of 100,
50% of participants self-identifying as non-white and having at least one one of the
following characteristics: religious head covering (e.g., hijab, turban), glasses and/or
facial hair. Secondary: (1) Generate quantitative evidence on N95 fit using a PortaCount
fit test, (2) describe participant-reported feelings on fit and breathability, and (3)
evaluate the impacts of the pandemic and limited supply of N95’s on a HCWs overall
physical and mental well-being.

METHODS

This study was a mixed-method prospective pilot and feasibility study consisting of (1) a
quantitative fit test and (2) a qualitative survey on N95 fit and comfort, as perceived by
HCWs. The quantitative fit was assessed using a TSI PortaCount test and facial
measurements of bizygomatic breadth and menton-sellion length. In parallel, a survey
was administered to collect sociodemographic information, gauge the HCW's assessment
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of N95 fit and comfort, and assess the impact of PPE- related challenges on the physical
and mental well-being of HCWs.

Analysis. Primary: The sample size, the proportion of various HCWs, and the number of
participants who completed both aspects of the study were reported using descriptive
statistics. Secondary: The results of the quantitative fit test, as well as the domains
assessed in the survey using Likert scales, were summarized using descriptive statistics.
Additional patient-reported assessments were collated and presented to provide a
comprehensive reflection of the feelings and attitudes of HCWs on the fit and comfort of
respirators.

RESULTS

Following a study amendment to increase eligible sites, 37 of the 41 (90.2%) approached
HCWs consented to participate, 36 of the 41 (97.3%) were successfully fitted, and all 36
completed the survey. Female HCWs who identified as non-White had the lowest mean
fit factor. Differences in menton-sellion length and bizygomatic breadth were also
observed between males and females and between white and non-White HCWs. When
these values were assigned to the NIOSH bivariate panel, 27 of the 36 (75%) HCWs were
out of range, 4 of the 36 (11.1%) were assigned to panel 6, 3 (8.3%) to panel 3, and 1
(2.8%) was assigned to panels 1 and 4 (Figure 1). On average, female HCWs reported
lower scores in all measured domains, and most HCWs reported physical discomfort, and
negative impacts on their psychological well-being, as a result of fit, availability, and
prolonged use of N95s.

CONCLUSION

Despite the challenges of conducting research during COVID-19 pandemic, we’ve
identified gender and ethnicity as key factors in the fit of N95 respirators and the
negative implications of existing respirator designs on the well-being of HCWs. Future
studies, including a larger mixed-method study, are necessary to inform evidence-based
testing, and new Canadian standards for N95s. Specifically, future studies should (1)
employ strategies for recruiting a truly diverse sample of HCWs, (2) include additional
anthropometric measures, and (3) an exploration of factors such as occupation and
duration of wear that may contribute to the fit and comfort of N95 respirators.
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INTRODUCTION

In 2019, a cluster of viral pneumonia caused by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) was first reported. More than 30% of SARS-CoV-2 patients
have persistent symptoms after acute illness, including neurological symptoms. Early in
infection, nonspecific symptoms such as headache, light-headedness, and myalgias are
common, as are more SARS-CoV-2 specific symptoms, anosmia, and dysgeusia. Recent
studies have also shown that SARS-CoV-2 infection has been associated with cerebral
changes. In a recent study, Douaud et al. showed SARS-CoV-2 infection is associated with
long-term change in grey matter thickness, decrease in global brain size, and cognitive
decline when compared with the control group®. Additionally, intensive care stay has
been associated with a higher rate of new neuropsychiatric manifestations in SARD-CoV-
2 patients. Moreover, compared to influenza patients, COVID patients have a higher risk
of subsequent psychiatric or neurological diagnoses (Hazard Ratio: 1.44 (95% confidence
interval, Cl 1.40-1.47))".

OBIJECTIVES

Cytokine storm syndromes (CSS) are disorders in which overactivation or dysregulation
of the immune system results in systemic hyper inflammation and multiorgan injury.
COVID CSS has been associated with a broad range of cerebral abnormalities, including
white matter hyperintensities, hypoperfusion, and ischemic events, known as Neuro-
COVID®. Multiple processes and mechanisms have been suggested for Neuro-COVID. This
narrative review summarizes the current state of knowledge about the neuropsychiatric
sequela of COVID, focusing on immunological and inflammatory mechanisms that
contribute to Neuro-COVID.

METHODS

We searched the literature using the Medline, PubMed, and Cochrane Reviews
databases for all papers published between 2019 and 2022 containing the following key
terms: “neuro-covid” OR “neurocovid-19” OR “long-hauler covid-19”. The yielded papers
were evaluated independently by two authors and selected if containing pertinence to
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neuro-covid regarding one or more of the following areas: vasculopathy, blood
biomarkers, CSF cytokines, chemokines, and immune studies, functional imaging,
autopsy studies, animal models, anosmia/Dysgeusia, brain fog, Vaccine-induced
thrombotic thrombocytopenia, and cerebral venous sinus thrombosis.

We excluded manuscripts written in languages other than English. Our senior author
rated the studies and selected hundred forty-five studies for this narrative review. In this
abstract, we summarize our narrative review.

RESULTS

Multiple studies support Neuro-COVID being a by-product of inflammatory response
dysregulation rather than direct brain parenchymal viral invasion including: 1) The
presence of virus in autopsy studies is variable regardless of patient’s inflammation
severity®, 2) inflammatory markers, and in particular Interleukin (IL)-6 has consistently
emerged as predictive biomarker in SARS-CoV-2 , 4) Markers of axonal damage are
similar between Neuro-COVID and other cytokine dysregulation processes with similar
neuropsychiatric sequeala’. In addition, data from cerebrospinal fluid (CSF) studies in
Neuro-COVID showed increased permeability of the blood brain barrier. Given the
immune privilege of the central nervous system (CNS) conferred by the blood-brain
barrier, cytokine-mediated permeability of the blood-brain barrier is a likely key
determinant of the immune environment of the CNS™* and thus may play an important
role in the neurological manifestations of COVID.

CONCLUSION

Several neuropsychiatric complications are associated with COVID-19, many of which
seem more common than with other upper respiratory tract infections. This points to
immune dysregulation playing a strong role in these manifestations. Research to date
suggests that a combination of factors contribute to Neuro-COVID including, systemic
vasculopathy, neurological complications of severe systemic illness and hypoxemia,
iatrogenic effects of medications, increased blood brain barrier permeability and
psychosocial impacts of disease. Over the following years, an effort to better quantify
the incidence of neuro-COVID will be essential to our understanding of the disease and
may be generalizable to other severe viral illnesses.
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INTRODUCTION

Patients who survive severe COVID-19 report a multitude of neuropsychological effects,
often described as ‘brain fog’, that persist long beyond the period of acute

illness.* Assessing neuropsychological deficits often requires administration of a series of
tests by trained personnel in an office setting, which may be time-

consuming, expensive and may hinder patient evaluation. The Cambridge Brain Sciences
(CBS) is a widely used, web-based neurocognitive battery that assesses memory, verbal
skills, and reasoning ability and can be self-administered by patients remotely. CBS has
been administered in several large patient cohorts including critical illness

survivors,”* and has a large normative database (> 75,000) to enable sex- and age-
matched comparisons of patients’ performance.“’5 An abbreviated version of this
battery, the CBS-6, has been validated among survivors of critical iliness.”

OBJECTIVES

We aimed to determine the feasibility of administering a web-based neuropsychological
battery, the CBS-6, among patients who survived severe or critical COVID-19.

METHODS

We conducted a pilot, feasibility study at University and Victoria hospitals in London,
Ontario. We recruited eligible adult patients => 18 years old that were admitted to the
intensive care unit since March 2020 and survived hospitalization with severe or critical
COVID-19 prior to enrolment. We excluded patients with pre-existing dementia, stroke,
traumatic brain injury, visual or motor impairment that prohibits use of a computer/
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tablet, inability to speak/read/understand English and lack of access to computer/ tablet
connected to the internet.

After obtaining electronic informed consent, patients completed the 6-test version of

the CBS (CBS-6)° remotely using a computer or tablet between 6 and 12 months after
their COVID-19 hospitalization. Demographic and personal health information is
recorded from participants from a telephone conversation and illness-related data is
collected from patients’ electronic medical charts. We defined cognitive impairment on
each test as a raw score that was 1.5 standard deviations below age- and sex-matched
norms from healthy controls. Patients’ performance on each cognitive domain (short-
term memory, reasoning skills, and verbal processing) was calculated using factor
loading, a process where the z-score on a particular test is multiplied with a value
reflective of the weight of a particular domain in that test.

RESULTS

Among 116 eligible patients, 56 were reached by telephone, and 40 agreed to participate
in the study. However, only 35 patients completed the neuropsychological assessment.
Of the 35 patients, we analyzed the neurocognitive performance of the 30 patients that
completed the battery in full. Among these, 13 were women and the median age was 62
years (IQR =48 - 74). We found that administration of the CBS-6 among survivors of
severe or critical COVID-19 was feasible. Among 30 patients, 21 (70%) showed marked
impairment on at least one test on the CBS-6 battery. On the cognitive domains, 18
(60%) had impaired verbal processing, 11 (36.7%) had impaired reasoning skills, and 8
(26.6%) had impaired short-term memory.

CONCLUSION

This study introduces a feasible approach to remote neuropsychological assessment
among high-risk patients that adheres to physical distancing policies. We found

that assessing neuropsychological function remotely is limited by follow-through among
recruited patients. However, the administration of the remote battery was highly
feasible, with rare technological challenges that were easily addressed through
telephone guidance. Although our sample size was limited, the findings support the
presence of long-term neuropsychological deficits among patients who survive COVID-19
and demonstrates a specific pattern of neurocognitive impairment. The findings of this
study will inform future research to identify the natural history and therapeutic
interventions to address this debilitating problem.
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INTRODUCTION

Community-acquired pneumonia (CAP) is a life-threatening lung infection and the most
common cause of infection-related mortality globally. CAP is a widely heterogenous
syndrome, with varying features depending on the patient and the type of infection.
Because national estimates of precise outcomes from CAP are highly variable in the
literature, we used the largest inpatient database in the United States, the National
Inpatient Sample (NIS), to better quantify all-cause mortality and thrombotic
complications, and to identify predictors of mortality.

OBJECTIVES

1. To determine the incidence of all-cause mortality, thrombotic complications,
and respiratory failure (need for non-invasive positive pressure ventilation or
mechanical ventilation) in patients admitted to hospital with CAP.

2. Toidentify independent risk factors for all-cause mortality in patients with CAP
and with respiratory failure due to CAP.

METHODS
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This was a retrospective cohort analysis. We identified adult patients admitted to
hospital with CAP between 2006 — 2019 using the NIS, a federal, all-payer database
representing 20% of all US hospitalizations. We defined a CAP admission as ICD-9 coding
identifying a principal diagnosis of pneumonia (ICD-9-CM code 480-486, 487.0, 488.01,
488.81), or secondary diagnosis of pneumonia with a principal diagnosis of either
respiratory failure (ICD-9-CM 518.81, 518.82, 518.84, 799.1) or sepsis (ICD-9-CM 038,
785.52,995.91, 995.92). ICD-9 codes were converted to ICD-10 after the fourth quarter
of 2015. A secondary cohort included only patients with CAP requiring non-invasive
positive pressure ventilation (NIPPV) or mechanical ventilation (MV). We obtained
patient demographics (age, sex, race, income quartile, pre-existing medical conditions)
and hospital information (hospital type, rurality, size, and geographic region). The
primary outcome was in-hospital all-cause mortality. Secondary outcomes included
incidence of stroke, venous thromboembolism (VTE), pulmonary embolism (PE),
myocardial infarction (Ml), and respiratory failure (need for NIPPV or MV). A multivariate
logistic regression model was constructed to identify patient characteristics predictive of
in-hospital mortality. Variables in the model were selected a priori. A second
multivariate logistic regression model was constructed to assess predictors of mortality
in patients who required MV.

RESULTS

A total of 105,037,775 hospital admissions were screened, and 4,078,481 (3.8%) were
included in the final analysis. In-hospital all-cause mortality was observed in 316,229
(7.8%). The overall incidence of MI, PE, VTE and stroke were 3.57%. 1.20%, 1.8%, and
0.72%. Use of NIPPV occurred in 7.02% of patients, and mechanical ventilation in 12.2%.
In patients requiring NIPPV, overall incidence of M, PE, VTE, and stroke were 6.8%, 1.7%,
2.6%, and 0.92%, respectively. In those requiring mechanical ventilation, the overall
incidence of MI, PE, VTE, and stroke were 11.5%, 2.8%, 5.1%, and 2.9%.

The strongest independent predictors of mortality were the need for mechanical
ventilation, need for NIPPV, solid organ malignancy, metastatic cancer, lymphoma,
hepatic disease, and M.

A total of 497,978 (12.2%) patients with CAP received mechanical ventilation. Of these,
154,520 (31.0%) died. The strongest independent predictors of mortality included
metastatic cancer, liver disease, lymphoma, solid organ malignancy, and coagulopathy.

CONCLUSION

Mortality from CAP remains a significant risk. The incidence of thromboembolic
complications (M, PE, stroke, VTE) are increasing over time, likely owing to increased
provider awareness, improved sensitivity of diagnostic tools, and enhanced screening
protocols. Further studies are needed to better understand the impact of
thomboinflammatory responses to CAP and their impact on mortality.
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INTRODUCTION

Communication in the ICU is difficult due to several ICU-specific factors: care complexity,
number of healthcare providers involved, nature and pace of the decisions, and the
emotional and physical toll of having a loved one in critical condition.* Connecting to,
and building trusting relationships with, patients and their loved ones is an imperative
skill for ICU clinicians that has been challenged by restrictive visitation policies in the
COVID-19 pandemic, which has, in turn, amplified challenges faced by loved ones from
rural and remote communities and those with competing commitments that keep them
from being in the ICU."® Healthcare providers are creating new ways to include loved
ones in patient care, such as video calls or virtual rounds.* However, technological
solutions can be limited when loved ones do not have access to a functional and reliable
device and/or internet connection.

OBIJECTIVES

The purpose of this scoping review was to collect and synthesize information about
patient and family centered care (PFCC), communication, and relationship development
in the ICU. We further aimed to identify what communication technology is currently
being used in ICU settings.

METHODS

We adopted an established framework for conducting a scoping review: identifying and
refining the research question; identifying and selecting relevant studies; charting and
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extracting themes and data; and collating, summarizing, and reporting the results.” The
search was conducted between May and December 2021. Search terms constructed in
OVID Medline were peer-reviewed by a health science librarian, then terminology and
syntax were optimized for EBSCO CINAHL, EMBASE, and Web of Science. Sources were
exported to Covidence - a review and synthesis software - for a three-stage
asynchronous review by members of the research team. In the title and abstract
screening phase, two researchers independently reviewed each source. If there was
agreement between the two reviewers, the source either advanced to the full text
review stage or was deemed irrelevant. In situations of disagreement, a third team
member screened the source to resolve the conflict. The same process took place in the
second stage where the full text was assessed for eligibility to be included in the scoping
review. Rigor and trustworthiness of the scoping review were enhanced using qualitative
thematic content analysis to extract themes, and by consulting with the multidisciplinary
research team to confirm and contextualize the results.

RESULTS

59,101 sources were imported to Covidence, of which 13,805 were duplicates. The
45,296 unique sources have undergone a three-stage review process: a title and abstract
screening resulting in 44,654 sources excluded using stringent inclusion and exclusion
criteria; a resulting full text review of 551 sources with 110 sources meeting the inclusion
criteria; and a thematic analysis of the 110 sources was completed by several research
team members. Thematic analysis of these 110 sources resulted in 4 overall themes:
Communication technology (12), End-of-life care complexities (13), Limitations to patient
capacity for decision-making/communication (11), and Patient and family lived
experience (74); the last theme includes relationships/interactions in the ICU.

CONCLUSION

This scoping review will provide a foundational understanding of communication
technologies used in ICU settings and will support a larger research initiative that will use
a Design Thinking process to envision future solutions in the ICU where technology
supports trust, relationships, patient empowerment, PFCC, and three-way
communication. Early insights are that the literature has largely focused on qualitative
descriptions of elements of PFCC and relationship building, as well as the challenges of
implementing these elements into routine ICU communication, rather than the testing of
solutions. The complexity inherent to ICU communication may be a significant barrier to
identifying, implementing, and testing solutions.
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INTRODUCTION

Despite the preference by most people to die at home®, the majority of Canadians die in
hospital®. Given the historical medical model focusing on cure, it can be challenging in
hospital to provide comforting end-of-life (EOL) care that is person-centered, recognizing
the inherent dignity of each individual. The 3 Wishes Project (3WP) is an intervention
focused on honouring the lives and preferences of patients dying in the Intensive Care
Unit (ICU)’. Building on this successful foundation, we recently expanded the 3WP to the
General Internal Medicine (GIM) wards at our centre.

OBJECTIVES

Our overarching aim is to further enhance EOL care practices on the GIM wards,
providing personalized, compassionate care to dying patients and their loved ones. The
objective of this initial step in our multi-phase program was to understand from frontline
GIM nurses, their perception of EOL care, learning needs regarding EOL care, and
perceived barriers and facilitators to providing EOL care.

METHODS

Survey development was informed by 2 knowledge translation (KT) theories: 1)
Capability-Opportunity-Motivation-Behaviour system (COM-B), which acknowledges the
interaction of Capability (e.g., knowledge, skills), Opportunity (e.g., social influences,
resources), and Motivation (e.g., intentions) for behaviour to occur’, and 2) Theoretical
Domains Framework (encompasses 14 behavioural domains)®. Each behavioural domain
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links to Capability, Opportunity, or Motivation to identify factors that could influence
behaviour. Item generation was informed by literature review and interviews with
nurses, educators, managers, and physicians.

The instrument contained 84-items across 2 main domains (Knowledge and Practice;
Delivering EOL Care) with 7 subsections. Most questions used 7-point Likert-type scales.
We conducted pilot (n=7) and clinical sensibility (n=14) testing that suggested a 20-min
completion time and generated feedback on face validity. In November 2021, we invited
survey participation to GIM nurses. We analyzed and compared results by domain and
COM-B attribute (i.e., sum of items contributing to Capability, Opportunity, and
Motivation) using t-test or rank sum, and Kruskal-Wallis or ANOVA depending on data
distribution. We also conducted an a priori subgroup analysis based on duration of
practice (<5 and >5 years). We evaluated items with median scores of <4/7 as barriers.
Higher scores indicate fewer learning needs and barriers.

RESULTS

There were 144 nurses who completed the survey for a 61% response rate (Figure 1).
Most were female (93%) with >5 years of experience (51%). Respondents had similar
mean scores (standard deviation) in the Knowledge (76% (12%)) and Delivering Care
domains (75% (9%)). Median scores [1%, 3" quartiles] for Capability items were
significantly higher than Opportunity (79% [68%,88%] and 74% [66%,82%], respectively;
p=0.04). Nurses with >5 years’ experience had significantly higher scores across domains
and COM-B attributes compared to those with <5 years (p<0.05 for all; Figure 2). Barriers
identified included challenging engagement with families having strong emotional
reactions, handling goals of care conflicts between patients and families, and high
staffing pressures. Additional resources requested were formal training, information
binders, and more staff. While most respondents (83%) indicated that they would find
debriefing opportunities helpful, only 26% participated in a debrief in the last year,
mostly due to limited opportunities.

CONCLUSION

Frontline GIM nursing staff reported an interest in learning more about EOL care and
identified several specific learning needs. They also shared important general and local
barriers to provide optimal EOL care. Opportunities for future consideration included
formalized on-the-job training, comprehensive and accessible information binders, and
debriefing sessions. These survey results will inform specific KT interventions to help
build capacity among bedside nurses and enhance EOL care practices for dying patients
on the GIM wards.
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Figure 1. Flow diagram of survey participants.
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Figure 2. Distribution of respondents’ median proportional scores for items contributing to
Capability, Opportunity, and Motivation. Yellow represents scores for nurses with duration of
practice <5 years; blue represents scores for nurses with duration of practice >5 years.
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INTRODUCTION

Communication between providers, patients, and their families are a key element of
healthcare. (1,2) While many opportunities to communicate exist in healthcare,
transitioning from an acute healthcare setting to the community requires clear, precise,
and timely communication. (3) The quality and content of information shared between
providers and patients can impact care outcomes and perspectives. Despite
communication being critical during transitions in healthcare, it is performed
inconsistently. Discharge from the intensive care unit (ICU) adds a layer of complexity, as
patients transition from the highest level of care to ambulatory medical supports at
home.

With direct discharge home (DDH) from the ICU occurring with greater frequency, we
seek to understand the impact of communication between providers, patients, and their
families on patient outcomes and satisfaction.

OBJECTIVES

Our scoping review will seek to consolidate the evidence on discharge communication
for patients discharged directly home from the ICU. By gathering this evidence, we hope
to better understand communication during ICU discharge, and how it may impact
patient care. The steps taken and tools used when transferring patients’ home will also
be studied to evaluate the current standards of practice. In sum, we seek to evaluate
how discharge communication given to providers, patients, and their families influences
safe discharge to home from the ICU.

METHODS
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Our scoping review will search MEDLINE, EMBASE, Google Scholar, and CINAHL for
original research, research commentaries, and pre-print manuscripts. Furthermore,
literature from recent international critical care conferences will be reviewed to capture
research in progress. Included studies will focus on patients directly discharged from an
ICU to home. Emphasis will be placed on verbal or written communication between
providers, patients and their families. Our search strategy will include an initial pilot of
50 articles, with a further screening of texts for inclusion once that strategy has been
confirmed. Once the articles have been selected for full text review, both qualitative and
guantitative data will be extracted in order to develop a mixed-methods analysis. Data
will be synthesized from this extracted data using a realist evaluation, whereby the
information about communication will be framed as relationships using a series of
contexts, mechanisms, and outcomes (CMOs) (5) Through these CMOs we will develop
“middle-range theories”, which will allow us to understand how communication
influences patient DDH from the ICU.

RESULTS

Our scoping review is in the protocol submission phase, with data to be extracted
this summer.

Our scoping review of communication methods used during DDH from the ICU will meet
two needs in the current literature. The first is to generate a better understanding of
how communication occurs between high acuity providers and the community.
Previously, there has been sufficient room in the healthcare system to transition patients
to lower levels of care in hospital before being discharged to the community. With the
increasing stains on the healthcare system, there is an increasing need to understand
how communication systems will adapt to allow safe transitions home from the ICU.

Second, is to generate further discussions around communication practices in the ICU.
We believe the themes generated from this work may lead to further quality
improvement projects in our healthcare system that will improve patient, family and
provider safety and satisfaction.

CONCLUSION

This scoping review of discharge communication home from the ICU seeks to provide
information on how to obtain safer outcomes for patients. Following this scoping review,
we hope to pursue quality improvement initiatives that address any gaps seen for
patients following DDH from the ICU and to develop recommendations.

REFERENCES
1. Pack A, Corter A et al. The Canadian Quality & Patient Safety Framework for
Health Services. The Canadian Patient Safety Institute. 2020;version 1: 1-89.
ISBN:978-1-926541-88-4.
https://www.patientsafetyinstitute.ca/en/toolsResources/Canadian-Quality-




Critical Care Canada Forum 2022 Abstracts S151

and-Patient-Safety-Framework-for-Health-and-Social-
Services/Documents/CPSI-10001-CQPS-Framework-English FA Online.pdf

2. Stelfox HT, Soo A, Niven DJ, Fiest KM, Wunsch H, Rowan KM, Bagshaw SM.
Assessment of the Safety of Discharging Select Patients Directly Home From
the Intensive Care Unit: A Multicenter Population-Based Cohort Study. JAMA
Intern Med. 2018 Oct 1;178 (10):1390-1399. doi:
10.1001/jamainternmed.2018.3675. PMID: 30128550; PMCID: PMC6584269.

3. Patterson ES, Roth EM , Woods DD, Chow R, Gomes JO . Handoff strategies
in settings with high consequences for failure: lessons for health care
operations. Int J Qual Health Care. 2004; 16 (2): 125-132.

4. AroraV, Johnson J, Lovinger D, Humphrey HJ , Meltzer DO. Communication
failures in patient sign-out and suggestions for improvement: a critical
incident analysis. Qual Saf Health Care. 2005; 14 (6): 401-407.

5. Pawson R: Evidence-based policy: the promise of 'realist synthesis'.
Evaluation. 2002, 8: 340-358. 10.1177/135638902401462448.

@ Springer



S152

Critical Care Canada Forum 2022 Abstracts

@ Springer

RecruitmEnt Assessed by eleCtRical Impedance Tomography
(RECRUIT study): A Multicentre Study

Submission ID

115

AUTHORS

.. * . * . .
Jonkman, Annemijn 1’6; Alcala, Glasiele 2; Pavlovski, Bertrand3; Roca, Or|oI4,' Spadaro,
Savino’; Chen, Lu®’; Dianti, Jose’; de Araujo Sousa, Mayson®’;

Sklar, Michael6’7; Scaramuzzo, Gaetano’; Piraino, Thomass; Ge, Huiqings; Chen, Guang-

Qiangg; Zhou, Jian-Xing; Mancebo, Jordilo; Goligher, Ewan“l; Mauri,

Tommaso®; Amato, Marcelo?; Brochard, Laurent®’; for the PLUG. *sharedfirst author

1 department of Intensive Care Medicine, Erasmus MC, Rotterdam, Netherlands

2 department of Intensive Care Medicine, Hospital das Clinicas da Faculdade de Medicina da Universidade
de S3o Paulo, Sdo Paulo, Brazil.

3 Department of Anesthesia, Critical Care and Emergency, IRCCS (Institute for Treatment and Research) Ca'
Granda Maggiore Policlinico Hospital Foundation, Via Sforza 35, 20122, Milan, Italy.

4 Consorci Corporacié Sanitaria Parc Tauli, Critical Care Department, Sabadell, Spain

5 Department of Morphology, Surgery and Experimental Medicine, Section of Anaesthesia and Intensive
Care, Azienda Ospedaliera-Universitaria Sant' Anna, University of Ferrara, 8, Aldo Moro, 44121, Ferrara,
Italy

6 Keenan Research Centre, St Michael's Hospital, Unity Health Toronto, 209 Victoria Street, Room 408,
Toronto, ON, M5B 1T8, Canada.

7 Interdepartmental Division of Critical Care Medicine, University of Toronto, Toronto, Canada.

8 Department of Respiratory Care, Sir Run Run Shaw Hospital, Zhejiang University School of Medicine,
Hangzhou, China

9 Department of Critical Care Medicine, Beijing Tiantan Hospital, Capital Medical University, Beijing, China.
10. Hospital de la Santa Creu i Sant Pau, Servei de Medicina Intensiva, Barcelona, Spain.

11. Division of Respirology, Department of Medicine, University Health Network, Toronto

INTRODUCTION

Defining the potential for lung recruitment is a crucial aspect of safe PEEP selection in
mechanically ventilated patients, but no valid method exists to define the best PEEP.

OBIJECTIVES

By using electrical impedance tomography (EIT), we aim to quantify recruitability and
determine the potential beneficial and harmful physiological effects of PEEP in patients
with COVID-19 related acute respiratory distress syndrome (ARDS).

METHODS

In this observational study from the PLUG group (NCT04460859) COVID-19 patients with
moderate-severe ARDS were enrolled within the first week of ARDS diagnosis. EIT
recordings, ventilator data, hemodynamics and arterial blood gases were obtained
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during lung (de)recruitment maneuvers. PEEP was set to 6, 16 and 24 cmH,O for 5-min
per step, after which a decremental PEEP titration from 24 to 6 cmH,0 (steps of 2
cmH,0) was performed. Recruitment-to-inflation (R/1) ratio was assessed with a single-
breath maneuver during a 16 to 6 cmH,0 PEEP drop, and an EIT-based R/ ratio was
calculated for these same breaths. Lung collapse, overdistension and compliance were
calculated for each step. We determined the PEEP level at the intercept of the relative
overdistention and collapse curves during a decremental PEEP trial (ref.1). Recruitability
was defined based on the amount of recruitable collapse when increasing PEEP 6 (start
protocol) to PEEP 24 cmH,0, further referred to as ACollapse,,,. To facilitate the
presentation, patients were defined as lower, medium or higher recruiters based on the
tertiles of ACollapse,,,. Differences in parameters between groups were assessed with
the Wilcoxon rank sum test or per a linear mixed effects model for continuous
parameters to test for the interaction effect of PEEP and group.

RESULTS

108 COVID-19 patients were enrolled. Patients with ACollapse,,, <25.3%, between 25.4—
39.6%, or >39.6% were categorized as lower, medium, or higher recruitability. Higher
recruitable patients were younger and had higher BMI, but did not differ in ARDS
severity on ICU admission (Table 1). R/I ratio correlated with the ACollapse,,, (r=0.52,
p=0.001). Collapse and overdistention during the decremental PEEP trial for the groups is
shown in Fig.1, resulting in different optimal PEEP levels as per the crossing point: 10
[7.5;13.5] vs. 13.5 [12; 15] vs. 15.5 [13.8; 17] cmH, 0 for patients with lower vs. medium
vs. higher recruitability, respectively (p<0.05). At the crossing point, the amount of
collapse and overdistention, and respiratory mechanics were similar between

groups, with medians for collapse and overdistention below 5% and 10%, respectively
(Table.1).

CONCLUSION

Recruitability varies widely among COVID-19 patients; most do not require very high
PEEP levels. EIT seems useful to identify recruitability and to support selecting a
personalized PEEP.
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hyperdistension by electrical impedance tomography; Int Care
Med. 35:1132-1137
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Table 1. Characteristics of recruiters and non-recruiters, and their response to increases in PEEP

Lower recruitability Medium recruitability | Higher recruitability

(n=36) (n=36) (n=36) p-value
Patient characteristics
BMI, kg/m? 28.4[24.8; 31.5] 30.1 [26.6; 31.9] 32.9%%[27.2; 39.4] 0.0134
Age, years 65 [57.6; 70] 61 [54; 65] 55* [46; 63.5] 0.0051
Pa0,/FiO,, ICU admission 113 [97; 134] 120 [100; 142] 113 [99; 141] 0.9070
Recruitability
Ventilator-based R/ ratio | 0.59 [0.43; 0.75] 0.82 [0.54; 0.95]* 0.83[0.68; 1.04]* 0.0034
(n=30) (n=34) (n=29)
EIT-based R/I ratio 0.79 [0.59; 1.02] 0.92 [0.83; 1.10] (n=30) | 1.08 [0.95; 1.35]* 0.0026
(n=23) (n=22)
ACollapses.24, % 16.9 [11.1; 22.2] 32[27.3;34.9] 46.4[42.5; 51.6] <0.001
PEEP titration
Costa PEEP level (cmH,0) [ 10[7.5; 13.5] [ 13.5% [12; 15] [ 15.5*[13.8;17) | <0.001
Mechanics at Costa PEEP level
Crs, ml/cmH,0 29.2 [24.4; 38.4] 37.4[28.2; 46.6] 35.6 [30.8; 39.5] 0.054
APaw, cmH,0! 8.2[7.5;9.7] 8.6(7.1;10.1] 8.4[7.1;10.9] 0.923
Collapse, % 4.8[3.1;7.2] 6.0[4.4;7.3] 4.5([3.2;5.8] 0.216
Overdistention, % 8.3[4.9;9.9] 8.0(7.0;10.1] 6.3[4.8;7.9] 0.053

Values are presented as median with interquartile range [IQR]. ! p-value for the interaction effect of PEEP level
X group, as assessed per a linear mixed effects model. Abbreviations: Crs, respiratory system compliance; EIT,
electrical impedance tomography; FiO,, fraction of inspirated oxygen; ICU, intensive care unit; PaO,, partial
arterial oxygen pressure; APaw, airway driving pressure (calculated from Crs and the set tidal volume); PEEP,

positive end-expiratory pressure; R/| ratio, recruitment-to-inflation ratio

Figure 1 - Collapse and overdistention during PEEP trial and comparison of crossing point

Lower recruitability Medium recruitability
.

80

@
3

'
|

|

|

|

|

|

|

|

| - 50
| :

|

|

|

|

|

|

I

. B o - - - of = o : o - - = = &

Higher recruitability

6 8 10 12 14 16 18 20 22 24 6 8 10 12 14 16 18 20
PEEP (cmH,0) PEEP (cmH,0)

PEEP effect (within group): collapse, p<0.001; overdistention, p<0.001
PEEP x group interaction effect: collapse, p<0.001; overdistention, p<0.001

22 24 6 8 10 12

14 16
PEEP (cmH,0)

18 20 22 24



Critical Care Canada Forum 2022 Abstracts S155

Social Determinants of Sepsis: A Case-Control Chart Review

Submission ID

51

AUTHORS

Sheikh, Fatima'; Douglas, William?; Diao, David’; Correia, Rebecca; Fox-Robichaud,
Alison’

1 Department of Health Research Methods, Evidence and Impact, McMaster University, Hamilton, Canada
2 Department of Medicine, McMaster University, Hamilton, Canada

INTRODUCTION

Sepsis, defined as organ dysfunction from a dysregulated host response to infection, is a
significant cause of morbidity and mortality worldwide." In 2017, an estimated 48.9
million incident cases and 11 million sepsis-related deaths were reported worldwide,
representing approximately 20% of all global deaths.” Additionally, the overwhelming
importance of social determinants of health (SDoH) to human health is increasingly
understood: an American study using national data from 2001 showed that avoidable
factors associated with low educational status accounted for almost half of adult
deaths.? Similarly, the Code Red Project, an initiative to explore the effect of SDoH in
Hamilton has demonstrated decade-long inequities in health outcomes between
neighbourhoods.’ Despite this, evidence on the impact of SDoH on sepsis specifically is
sparse. To address these disparities and reduce the burden of sepsis to patients and the
healthcare system, high-quality and rigorous methods are needed to identify sepsis and
collect SDoH data.

OBJECTIVES

The purpose of this study was to explore the effects of clinical and social factors on the
development of sepsis. Specifically, we sought (1) to identify whether social
determinants of health, including residence in a Code Red zone, affect sepsis
development among patients presenting to the emergency department (ED); and (2) to
investigate differences in sepsis development and outcomes, based on Code Red
residence, among ED admissions relative to the total population in Hamilton.

METHODS

This study was a retrospective case-control study of adults who presented to a large
academic tertiary care hospital in Hamilton, Ontario, over a 6-month period. This study is
a secondary analysis of a prospectively identified database of consecutive patients
admitted to a hospital; however, the current study only included patients admitted to
the ED. Population estimates were calculated based on 2016 Canadian census data to
reflect clinical data from patient charts. Septic cases, defined as patients presenting with
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an infection and 2 of 3 qSOFA criteria or an admitting diagnosis of sepsis, were identified
from the prospectively collected dataset. Non-septic controls were collected in a 2-to-1
ratio. Demographic data, presenting symptoms, triage vitals, medical history, and SDoH
data, including smoking status, presence of alcohol disorder, and amount of social
support, were collected, independently and in duplicate. T-tests and chi-square tests
were used to assess continuous and categorical data, respectively. Multivariate logistic
regression was used to examine the association between clinical and social factors and
sepsis. Lastly, the proportion of patients who presented to the ED from within and
outside the code red zone was compared to census population data. All analyses were
performed in SAS version 9.4 (SAS Institute).

RESULTS

Of the 7156 patients in the initial dataset, 100 randomly selected septic patients and 200
non-septic patients were included. On average, the septic group had fewer females (45%
vs 55%) and were older (median: 75 vs 72). Multivariate logistic regression demonstrated
that sepsis was associated with arrival by ambulance (85.00% vs 68.50%, p=0.0021), and
inversely correlated with having a family physician (92.93% vs 98.49%, p=0.0120), and
dyslipidemia (42.42% vs 56.50%, p=0.0219). As the regression analysis only compares the
relative likelihood of sepsis compared to another ED diagnosis, population-level analyses
were performed. Patients living in Code Red neighborhoods were 1.81 times more likely
to be an ED patient (32.33% vs 17.90%) (Figure 1), 1.79 times more likely to have sepsis
(32.0% vs 17.9%), and 2.23 times more likely to die of sepsis. Despite these findings,
there were several inconsistencies, in the reporting and availability of SDoH data in
patient medical charts.

CONCLUSION

In this secondary analysis of patients presenting to an ED, we demonstrated that a
disproportionate number of Hamilton residents living in the Code Red zone presented to
the ED and had an increased burden of sepsis and other conditions overall. The negative
associations between having a family doctor and developing sepsis suggest that access
to primary care may mediate the risk of developing sepsis. Given the high mortality rate
of sepsis, there is an urgent need to collect SDOH data and use this information to
reassess current practices and improve sepsis management.
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INTRODUCTION

Paediatric out-of-hospital cardiac arrest (POHCA) has an estimated incidence of 8 per
100,000 person-years, and only 6-10% of children are expected to survive to hospital
discharge. Shorter emergency medical service (EMS) response times, bystander
automated external defibrillator (AED) use and bystander cardiopulmonary resuscitation
(CPR) can increase the likelihood of survival with neurologically favourable outcomes, yet
recent evidence suggests that the provision of these services is not equitable in all
communities.

OBJECTIVES

We conducted a systematic review of the available evidence on sociodemographic
factors associated with POHCA incidence, bystander CPR provision, bystander AED
administration, survival and neurological outcome.

METHODS

This review was completed in accordance with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines. We systematically searched
MEDLINE, EMBASE and Web of Science from database inception to October 2022. The
data abstraction process was completed independently by a pair of reviewers. The risk of
bias assessment was completed using the National Heart, Lung, and Blood Institute
(NHLBI) tool for observational cohort and cross-sectional studies.

RESULTS

The search retrieved 11,763 articles of which 19 met the eligibility criteria. All included
studies were ranked as having low to moderate risk of bias. The sociodemographic
variables reported include individual or neighborhood-level race, ethnicity and
socioeconomic status (SES). The majority of included studies were conducted in the
United States (12 out of 19). There were 4 studies on POHCA incidence, 4 on bystander
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CPR provision, 3 on bystander AED administration, 14 on survival, and 6 on neurological
outcome. In all studies on POHCA incidence, significant differences were found across
racial groups with minority populations being disproportionately impacted. Evidence on
the association between POHCA incidence and SES was lacking. Bystander CPR provision
was consistently associated with individual race and ethnicity, as Black and Hispanic
children had a significantly lower likelihood of receiving CPR as compared to white
children. The association between bystander CPR provision and SES was variable. There
was little evidence of socioeconomic or racial disparities in studies on bystander AED
administration, POHCA survival and neurological outcome.

CONCLUSION

Race and ethnicity may be associated with bystander CPR provision and POHCA
incidence, however further research is needed to ascertain these findings. The limited
literature supports the need for increased inquiry and standardization of outcome
reporting to identify high-risk subgroups to target for prevention and public health
intervention.
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INTRODUCTION

Recently numerous studies show the superior performance of Deep neural networks
(DNN) over decision tree based models for predicting patient clinical outcomes such as
predicting time of death in intensive care units (ICU). While decision tree based models
can rank the importance of observed covariates per population,Tabnet can rank
observed covariates per individual. 1 The reported rank of observed covariates can make
trust bonds as well as improving the quality of healthcare services by attending the
reported covariates. In this study, we seek to use Tabnet, a new class in DNN models
proposed by Google to identify acute kidney rejections in the first 6 month for deceased
donors.

OBIJECTIVES

We aim to show that TabNet not only has a higher prediction performance than other
models but also can rank observed covariates per individual as well as a studied
population.

METHODS

Our aim was to use Tabnet to identify the most important deceased covariates related to
acute kidney rejection in the first 6 months. We used 269,136 matched deceased kidney
donors with recipients from the United Network for Organ Sharing (UNOS) dataset
between 1987 and 2022. Using 80% patients for training and 20% for testing, the Tabnet
classification model was trained and tested to identify if a graft failed up to 6 months as
an early rejection or after 6 months. There were 27024 patients whose kidneys failed
before 6 months. We selected 110 different covariates from both organ donors and
recipients. The goal was to let models freely select the most important covariates from
donors and recipients which maximise their estimation performance regarding graft
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failure prediction. As Tabnet ranks importance of covariates per individual, we aggregate
the reported covariate importance for all patients to form the rank of covariate
importance for early kidney rejection donated by deceased donors. We used the
XGBoost model, a decision tree based model, to compare the performance Tabnet
classification prediction. The same dataset with same training and testing splits used to
train the XGBoost model.

RESULTS

We used accuracy, precision, and recall as reference metrics for comparing the
prediction performance of Tabnet and XGBoost models. Tabnet performance metrics
were recall=0.99, precision=0.83, and accuracy=0.83 whereas XGBoost performance
metrics were recall=0.86, precision=0.80, and accuracy=0.70. The performance of two
other famous decision based models, namely LightGBM and CatBoost, were almost
identical to XGBoost. The trained Tabnet model showed superior performance over the
trained XGBoost model. Comparing the top 30 percentile of ranked covariates showed
that 7 out of 9 covariates identified by Tabnet are exclusively related to donors whereas
only 1 out of 7 covariates identified by XGBoost.

CONCLUSION

Tabnet shows a superior performance over decision tree models for identifying acute
kidney rejection in the first 6 months. Once deployed as a medical tool, Tabnet also can
identify the rank of observed covariates per individual as a priceless insight for
healthcare professionals.

In our study, Tabnet identifies that the top 30 percentile of ranked covariates are mostly
related to deceased donors. Among the most important donor covariates identified by
Tabnet are various donor infections and donor cancer history. The 2 other nonexclusive
donor covariates were recipient ethnicity and A2A2B eligibility identified by XGBoost as
well.
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INTRODUCTION

Acute kidney injury (AKI) is an increasingly recognized comorbidity in pediatric diabetic
ketoacidosis (DKA). The unique physiology of DKA makes dehydration assessments
challenging, and these patients potentially receive excessive intravenous fluids (IVF).
However, no study has previously examined the impact of true dehydration and fluids on
the etiology and severity of AKI.

OBJECTIVES

To determine the effect of true dehydration, IVF over-resuscitation and hyperchloremia
on AKI in DKA.

METHODS

Design, Setting, Participants: Retrospective cohort of all DKA inpatients at a tertiary
pediatric hospital from 2014-2019. 145 children were included; reasons for exclusion
were pre-existing kidney disease or incomplete medical records. Data collection

occurred January 2019-December 2021, data analysis December 2021-March 2022.

Main Outcomes and Measures: AKl was determined by change in creatinine during
admission, and comparison to a calculated baseline value. Linear regression
multivariable analysis was used to identify factors associated with AKI. True dehydration
was calculated from patients’ change in weight, previously validated in this population.
Fluid over-resuscitation was defined as total fluids given above their true dehydration
level.

RESULTS
19% of patients met KDIGO serum creatinine criteria for AKI on admission. Only 2.4% had

AKI on hospital discharge. True dehydration and high urea levels were significantly
associated with high creatinine levels on admission (F=4.23, p=0.042; F=88.29, p<0.001
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respectively). IVF over-resuscitation and hyperchloremia were significantly associated
with delayed renal recovery (F=13.284, p <0.001). Severity of initial AKI was significantly
associated with development of cerebral edema (F=5.735, p=0.018).

CONCLUSION

This study is the first to report specific clinical risk factors for the development of AKl in
DKA. AKI on admission was associated with the degree of dehydration and impaired level
of consciousness. Delay to recovery was associated with excessive IVF treatments and
hyperchloremia, identifying potential modifiable clinical variable for earlier AKI recovery
and reduction in long-term morbidity. This highlights the need to readdress fluid
protocols in children admitted with DKA.
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INTRODUCTION

The Covid-19 pandemic has placed immense pressure on healthcare systems and
resulted in unprecedented challenges for practitioners™?. Operating with limited
resources, working in understaffed environments due to high healthcare worker attrition
rates, being redeployed to new areas of medicine, and striving to treat critically ill
patients with respiratory failure has left many practitioners with burnout, compassion
fatigue and moral distress*>. Certainly, vaccines against Sars-CoV-2 introduced a sense of
hope for an end to the pandemic for many working in healthcare environments, and
while vaccination has been instrumental in reducing viral transmission, it has
simultaneously been accompanied by public resistance against vaccination mandates®.
This resistance has subsequently placed additional pressure on frontline healthcare
workers”. Providers have faced new challenges providing care to unvaccinated patients
with severe, yet potentially preventable, respiratory failure. Our study explores the
experiences of clinicians caring for unvaccinated patients admitted with Covid-19
infections in the intensive care unit.

OBJECTIVES

The objective of our study was to qualitatively explore the experiences of healthcare
providers caring for unvaccinated patients with moderate to severe Covid-19 infection in
the intensive care setting. Through semi-structured interviews, we aimed to examine the
attitudes, emotional responses and perceived obligations of trainees and healthcare
professionals, and to explore how managing severe, potentially preventable illness
impacts the healthcare team personally and professionally. The data collected may
provide insight into unique moral or ethical challenges faced by healthcare workers in
their duty to provide high quality care to patients, and may help to inform the
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professional navigation of similar situations. This may lead to the development of future
educational and continuing professional development initiatives that focus on moral
distress, compassion fatigue and burnout in relation to providing care for patients with
preventable illness, potentially identifying opportunities to better support healthcare
practitioners and trainees during future healthcare crises.

METHODS

This constructivist grounded theory® study used semi-structured interviews to develop a
theoretical framework for how healthcare workers experience and navigate the
provision of care for severely ill unvaccinated patients with Covid-19. We used purposive
and convenience sampling of nurses, physicians, fellows, residents, respiratory
therapists, and allied health practitioners in the intensive care units at Mount Sinai,
Sunnybrook, and North York General Hospitals in Toronto, ON. Interviews were
transcribed and coded, and data was analyzed using grounded theory methods. Constant
comparisons within/between individual interviews, and within/between institutions
assisted in identifying predominant themes that informed the development of the
overarching theoretical framework. Research Ethics Board approval was obtained
through participating institutions. Our research team consisted of seven co-investigators
with expertise in qualitative methodology, research examining moral distress in
healthcare, medical education, bioethics and anthropology. Research meetings between
team members were conducted regularly to analyze data, modify the semi-structured
interview guide to explore emerging themes, and develop the theoretical framework.
Reflexivity was employed at each stage of project development and execution to
maintain rigor.

RESULTS

At the time of submission, twenty one interviews were conducted. Participants consisted
of attending physicians, registered nurses, critical care fellows, respiratory therapists,
residents, social workers and physiotherapists. Unanimously, respondents upheld a
strict ethical responsibility to provide standard of care for all Covid-19 patients,
regardless of vaccination status. While the vaccination status was often included in case
presentations and handovers, providers believed it was most relevant in understanding
the likely trajectory of illness. Emotional responses towards patients ranged from anger
and frustration due to the preventable nature of illness to sadness and hopelessness due
to the severity of respiratory failure. Often social media misinformation and public
health handling of vaccination campaigns was blamed for the vaccination status. Many
recognized their own biases towards unvaccinated patients, which was driven by
patients’ resistance to other therapeutics and mistrust in healthcare, burnout, personnel
shortages, and feeling underappreciated by the public. Biases were actively suppressed
and compartmentalized during patient and family interactions to preserve therapeutic
relationships.

CONCLUSION
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Intensive care practitioners experience a range of emotions providing care to
unvaccinated Covid-19 patients, manage their own biases during patient and family
interactions to preserve therapeutic relationships, navigate resistance towards
vaccination and other Covid-19 therapeutics proposed to treat illness, and have noted a
shift in public appreciation towards healthcare workers during the pandemic. Despite
these challenges, the perceived ethical and moral obligations of providers remained
constant regardless of vaccination status. While coping with burnout, emotional
exhaustion and fatigue, ICU providers maintain strict and proactive adherence to the
highest standard of care while navigating complex interactions with unvaccinated Covid-
19 patients and their families.
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INTRODUCTION

Chronic kidney disease (CKD)is aggravated by active smoking due to vascular production
of reactive oxygen species, which results in endothelial dysfunction or a decrease in the
glomerular filtration rate. CKD patients who are active smokers have a higher incidence
rate in dialysis units, which, after a while, may end up waiting on the waiting list for a
kidney transplant.(1-2) Many studies have shown that cigarette smoking can negatively
impact the outcome of a kidney transplant. It is shown that there exists a strong
correlation between post-kidney transplant cardiovascular disease and cigarette
smoking. Therefore, smoking cessation prior to a kidney transplant is strongly
recommended among recipients and donors. (3)Moreover, numerous other risk factors
may contribute to kidney transplant outcomes. To explore the most effective clinical
variables affecting transplant outcomes, humans can benefit from Deep Neural Network
(DNN) models, which enable them to find a complex interaction among clinical variables
with high precision.

OBIJECTIVES

The first objective of the present study is to determine the most significant clinical
measurements impacting organ failure among heavy smoker and non-heavy smoker
organ donor groups. Our second objective is to take advantage of DNN models to
observe if there are meaningful differences among the most significant measurements
that affect early and late organ failure.

METHODS

TabNet is a DNN model designed for performing classification and regression tasks on
tabular data. It takes advantage of the transformer architecture, and, similar to decision
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trees, comprises a few sub-networks that perform a hierarchical decision-making
process. The feature transformer network of TabNet allows the model to single out and
rank the most important measurements per each individual prediction. Therefore, this
model offers some levels of individualized interpretability that cannot be obtained from
tree-based models like XGBoost and many DNN models. In addition, a DNN model like
TabNet can learn complex relationships between covariates that shallow tree-based
models cannot. We trained three TabNet classifiers for predicting organ failure before six
month, one year and three year time horizons on the United Network for Organ Sharing
(UNOS) dataset with a subset of 49841 matched deceased kidney donors with recipients.
We then tested the trained binary classifiers on two groups of 2043 heavy smoker
donors and 2789 non-heavy smoker donors and observed the significant measurements
indicated by the models for each group and each classification horizon.

RESULTS

The average time of organ failure for the heavy smoker donor group is above 63 months,
while it is up to 71 for non-heavy smoker donors. CARDARREST_NEURO and
DIURETICS_DON are the two most important covariates TabNet pays attention to for its
decision-making for 6-month, 1-year and 3-year organ failure classifications for the
heavy smoker donor group. However, the first two covariates for the non-heavy smoker
group are CONTIN_CIG_DON and CARDARREST_NEURO, respectively. CONTIG_CIG_DON
does not appear among the top covariates of the heavy smoker group in any
classification horizon. However, CONTIN_COCAINE_DON is present among the

most crucial list for this group. This could show that the model has learned a relationship
between the recent smoking history of donors and their substance usage history. While
HIST_CIG_DON maintains its position among the important covariates of the non-heavy
smoker group across all classification horizons, its importance is diminished in the heavy
smoker group for 1-year and 3-year classification horizons.

CONCLUSION

This study highlights the importance of recent smoking history in occurrence of different
vascular disease such as Cardiovascular causing death or cerebrovascular events causing
brain death, in non- heavy smokers over heavy smokers. In the light of their underlying
vasculopathy, they are more prone to cocaine-induced vascular events. Overall, the
heavy smoker group has an overall higher risk of atherosclerotic and hypertensive
vascular disease rates. Rate acute rejection is much higher in the first six months in the
heavy smoker group.
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INTRODUCTION

There has been an increase in the number of patients suffering from Chronic Kidney
Disease or End-Stage Renal Disease (CKD/ESRD) during perioperative periods in recent
decades. Subgroups of CKD/ESRD patients undergoing surgery have a substantial risk of
perioperative hypertension (HTN). The most common etiologies of perioperative
hypertension in ESRD and CKD patients include: preexisting uncontrolled hypertension
and volume overload, medication withdrawal, generous intraoperative IV fluid therapy
(IVF), renovascular compromise, or the use of vasoactive medications. (1-4)

OBJECTIVES

The purpose of this study was to evaluate the effect of hemodialysis prior to surgery on
perioperative hypertensive urgency. We compared the rates of hypertensive urgency in
patients who received hemodialysis preoperatively with those who did not receive
hemodialysis.

METHODS

A retrospective observational study using data between 2015 and 2019, found 295
patients who had noncardiac surgery with perioperative hypertensive urgency. Among
those patients, 109 (37%) patients had CKD/ESRD. Their charts were reviewed to analyze
the etiology of peri-operative hypertension urgency.

RESULTS

Our preliminary results are suggestive of signs of postoperative hypertension in 64% of
CKD/ESRD patients. Pre-operative dialysis within one day of surgery was arranged only in
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11% of ESRD patients. Acute coronary events preceded HTN in 13% of cases. Pre-op
uncontrolled HTN was found in 67% of cases.

1- percentage of CKD/ESRD received hemodialysis one day prior to surgery ( group 1)
2- Overall rate of pre-operation HTN in group 1 vs group 2

3- Prevalence of pre op HTN, intra op HTN, post op HTN estimation:

(group 1= 11.9% , 15.4% ,20.2% )

(group 2= 24.8% , 9.9% ,39.8% )

Those who did not receive dialysis one day prior to surgery, can have volume overload.

CONCLUSION

Peri-operative Hypertension in CKD/ESRD patients associated with hypertensive urgency
and vascular event was seen in a relatively significant number of patients. Adequate
hemodialysis and hypervolemia prior to surgery is critical in preventing HTN crises and
perhaps its complications. More frequent and prolonged sessions of hemodialysis in
terminal CKD and ESRD individuals preoperatively could optimize the volume status and
stringent fluid management during surgery for such patients.

This abstract is based on preliminary data.
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INTRODUCTION

Amphotericin B is first line treatment for pulmonary blastomycosis.”” Previous reports
found inadequate exposure to liposomal amphotericin B due to potential sequestration
in extracorporeal membrane oxygenation (ECMO) circuits.>*® There is a lack of evidence
to support routine use of therapeutic drug monitoring (TDM) of amphotericin B.

OBJECTIVES

We report the use of TDM of liposomal amphotericin B in an adolescent with pulmonary
blastomycosis cannulated to veno-venous ECMO in order to assess drug sequestration to
the circuit and evaluate treatment efficacy.

METHODS

Six days following liposomal amphotericin B dose increase from 5 to 7.5 mg/kg/dose IV
daily and on Day 11 of ECMO, plasma amphotericin B concentrations were collected pre-
and post-ECMO membrane at Hours O (prior to start of drug infusion), 2 (at end of
infusion), 3, 8, 14 and 24 and assayed using high-performance liquid chromatography.
Pharmacokinetic and pharmacodynamic parameters were estimated by a classical
compartment model and non-compartment analysis.

RESULTS

The maximum amphotericin B concentrations (C, . ) (96.24 mcg/mL and 90.03 mcg/mL)
and 24-hour area-under-the-concentration-time curve (AUC) (625 mcg*hr/mL and 616
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mcg*hr/mL) were similar pre and post-membrane, respectively, and within the relative
variability of the assay. The estimated volume of distribution (V-,), clearance and
terminal half-life can be found in Table 1. The V, was larger and terminal half-life was
longer post-membrane, suggesting some drug sequestration but not significant enough
to impact the C__, or AUC values. The dose of liposomal amphotericin B was later
reduced to 5 mg/kg/dose IV daily, which was predicted to achieve a C__ of 66 mcg/mL
and which met the pharmacodynamic target of C__, over minimum inhibitory
concentration (MIC) above 40 assuming a literature-reported MIC for Blastomyces up to
1 mcg/mL (Figure 1). ***™ After 43 days, the patient was successfully decannulated off
ECMO and transitioned to oral itraconazole to complete a 12-month treatment course as
an outpatient.

max

CONCLUSION

TDM concluded that liposomal amphotericin B was an effective treatment for this
patient while on veno-venous ECMO both at a dose of 7.5 mg/kg/day and when the dose
was reduced to 5 mg/kg/day. Drug sequestration within ECMO components was not
evident, but amphotericin B may have saturated the circuit over time. TDM of
amphotericin B may be beneficial in pediatric patients supported on ECMO, especially
near start of therapy or after a new circuit is placed. Further studies are warranted to
evaluate the relationship between C_,, or AUC and efficacy and safety outcomes.
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Table 1: Esti d ph icin B phar kinetic parameters
Estimated PK Pr brane | Post: brane Absolute Percent
parameters difference/error | difference/error
Cuax (meg/mL) 96.24 90.03 -6.21 -6.45
Cuin (meg/mL) 5.76 7.67 191 33.16
AUC (mceg*hr/mL) | 625 616 -9 -1.44
CL (L/kg/hr) 0.012 0.012 0 0.00
V: (L/kg) (apparent)  0.23 0.69 0.46 200.00
Vs (L/kg) (steady 0.12 0.28 0.16 133.33
state)
ke (hr) 0.053 0.0177 -0.0353 -66.60
t terminal (hr) 13 [ 39 26 200.00

AUC=24-hour area-under-the-concentration-time curve; CL=clearance; Cyaf=maximum
concentration; Cyy=minimum concentration; K.=elimination constant; PK=pharmacokinetic;
tia=half-life; V=volume of distribution
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Figure 1: Predicted amphotericin B concentration-time curve based on final
pharmacokinetic model in a patient using liposomal amphotericin B
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INTRODUCTION

Venous thromboembolism (VTE) is a frequent and potentially life-threatening
complication in patients with cancer. Thromboprophylaxis is indicated for critically ill
patients since they are at increased risk for VTE." Patients with hematologic malignancy
(HM) or hematopoietic cell transplantation (HCT) are at risk for both thrombosis and
coagulopathy which may be increased in the setting of critical illness. Thus, balancing the
risks and benefits of administering pharmacologic thromboprophylaxis is particularly
challenging in this population. With an increasing number of HM/HCT patients requiring
ICU admission®; describing the incidence and risk factors for VTE is the initial step to
inform future studies assessing the efficacy and safety of thromboprophylaxis in this
population.

OBIJECTIVES

To describe, in critically ill patients with HM and HCT, the incidence of VTE and bleeding.
As a secondary objective, to describe the frequency of use and type (mechanical or
pharmacological) of thromboprophylaxis.

METHODS

We conducted a retrospective cohort study of adult patients with a diagnosis of HM or
HCT admitted to the Mount Sinai Hospital (MSH) ICU between January 1%, 2014, and
January 31%, 2022. For patients with more than one ICU admission, we considered each
individual episode as a separate unit. Patients were followed until hospital discharge.
Two investigators collected information on baseline characteristics, incidence of VTE,
bleeding and study outcomes. We recorded the use of thromboprophylaxis with low
molecular weigh heparin (LMWH), unfractionated heparin (UFH), or sequential
compression devices (SCD). Bleeding was classified as minor or major, following
international guidelines®. Major bleeding was defined as fatal bleeding, symptomatic
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bleeding in a critical area or organ, or bleeding causing a significant fall in hemoglobin or
leading to transfusion of two or more units of blood. We classified moderate
thrombocytopenia as platelets < 50x10°/L, and performed a sensitivity analysis with a
stricter definition for thrombocytopenia of < 20x10°/L.

RESULTS

We included 862 ICU admissions (813 patients, Table 1) During or following ICU
admission, 5% (N=44) developed incident VTE (29 DVT, 11 PE, 4 DVT and PE). 70% and
80% patients with incident DVT and PE respectively had thrombocytopenia (21%
moderate, 52% severe). Median platelet count at DVT/PE diagnosis was 54 (IQR 22-133).
Overall, 7% and 14% had minor and major bleeding respectively. Bleeding site was CNS
30%, abdomen/Gl 26%, and pulmonary 19% (Table 2).

Thromboprophylaxis was administered in 65% admissions: LMWH 14%, UFH 8% and SCD
43%. Thromboprophylaxis was not given in 21% admissions because of
thrombocytopenia; there was no mention of prophylaxis in 14% of cases, of those 62%
had severe thrombocytopenia.

The incidence of thrombosis with pharmacological prophylaxis was 9%, 4% with SCD, 4%
in those not receiving prophylaxis, and 3% in those with no mention of prophylaxis
(Table 2).

CONCLUSION

In this cohort, 80% patients had thrombocytopenia on ICU admission, VTE incidence was
5.1%, and major bleeding occurred in 14%. Approximately 35% did not receive any VTE
prophylaxis or there was no mention of it. In 43% the preferred VTE prophylaxis was
SCD, 93% of whom had moderate or severe thrombocytopenia.

REFERENCES

1. Lyman GH, Carrier M, Ay C, et al. American Society of Hematology 2021
guidelines for management of venous thromboembolism: Prevention and
treatment in patients with cancer. Blood Adv. 2021;5(4):927-974.
doi:10.1182/bloodadvances.2020003442

2. Ferreyro BL, Scales DC, Wunsch H, et al. Critical lliness in Patients with
Hematologic Malignancies: A Population-Based Cohort Study Supplementary
Online Content.

3. Schulman S, Kearon C. Definition of major bleeding in clinical investigations of
antihemostatic medicinal products in non-surgical patients. J Thromb
Haemost. 2005;3(4):692-694. doi:10.1111/).1538-7836.2005.01204.X

@ Springer



Critical Care Canada Forum 2022 Abstracts

S177

Table 1. Demographics and ICU interventions

Patient characteristics N=813
Age (years), median (IQR) 61 (50-69)
Male sex 62%
ECOG* status >2 28%

ICU admission diagnosis and organ support N=862

Septic shock 37%
Acute respiratory failure 31%
Multi-organ failure 9%
Bleeding 7%
Other 16%
Invasive mechanical ventilation 54%
Vasopressors 55%
Dialysis 12%
SOFA (Median, IQR) 8 (6-10)
APACHE II (Median, IQR) 22(17-27)
H. logic Mali y diagnosis (N=813)

Acute lymphocytic leukemia 15%
Acute myeloid leukemia 49%
Acute promyelocytic leukemia (APML) 3%
Chronic myeloid leukemia (CML) 3%
Lymphoma (Elodgking, and non-Hpdgking) 15%
Multiple myeloma (MM) 5%
Other 10%
HM diagnosis < 1 year 69%
HCT 35%
Thrombocytopenia: moderate/severe 81%/73%

* Eastern Cooperative Oncology Group (ECOG) Performance status
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INTRODUCTION

New-onset atrial fibrillation (NOAF) is a common complication of critical iliness. It is
associated with significant risks of mortality and morbidity due to events such as stroke
or cardiovascular instability. In non-ICU patients, high quality evidence-based guidelines
guide diagnosis, follow-up and prevention of complications. However, the optimal
management and follow-up of NOAF acquired during critical illness remains unclear. This
is partly due to a lack of knowledge about the natural history of NOAF acquired on the
ICU and its recurrence and complications post-ICU discharge.

We present a methodology for a study investigating the feasibility of monitoring patients
for atrial fibrillation (AF) post-ICU admission on the hospital ward and after hospital
discharge. We use continuous ECG monitoring to ensure greater accuracy in identifying
asymptomatic episodes of atrial fibrillation, as well as individual patient follow up to
identify complications after ICU and after hospital discharge, including episodes of AF in
the community.

OBJECTIVES
1 To assess the feasibility of post-ICU ECG monitoring for AF detection
2 To develop and validate a deep learning algorithm for detection of AF
3 To investigate the recurrence of AF in post-ICU patients who develop NOAF

during their ICU admission
METHODS
In this prospective feasibility study, we identified patients who developed NOAF during
an ICU admission. We confirmed AF with a 12-lead ECG reviewed by both a member of

the treating team, and a clinician member of the study team.
On the ward after ICU discharge, we attached a continuous ECG monitoring patch to
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recruited patients for 2 weeks, or until death or discharge. We used VitalPatch®
(VitalConnect, CE marked) chest-patches to record single lead ECG. Data from the patch
was uploaded in real time to a tablet device via Bluetooth and to a secure NHS server.
We recorded patient compliance and satisfaction with the devices.

At 3 months post-hospital discharge, we conducted a further 1 week of monitoring,
either applying patches during ICU follow-up clinic, or delivering patches and tablets to
patients via courier (Figure 1).

We determined presence of AF in ECG recordings using a flag-and-confirm approach:
segments of ECG recordings were initially highlighted by two algorithms, the patch
manufacturer’s , and a locally-developed deep learning method. Periods of potential AF
were then confirmed or refuted by a trained clinician member of the study team using a
custom user interface (Figure 2).

RESULTS

Of 15 eligible patients to date, 13 (87%) agreed to participate in the study. Of these, all
completed inpatient monitoring, and 2 of 2 patients have completed home monitoring
with good data capture. Patient satisfaction to date is good. Initial discomfort at patch
removal has been mitigated through the use of the Appeel® sterile medical adhesive
remover.

CONCLUSION

This proof-of-concept study has demonstrated the feasibility of post-ICU ECG monitoring
in hospital and in patients’ homes to elucidate the incidence of post-ICU AF recurrence.
Recruitment proportion is high, and ECG patch monitoring is well-tolerated by patients.
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INTRODUCTION

Neurological emergencies carry a high mortality rate of up to 50% (1). Delays in diagnosis
and treatment may significantly impact a patient’s care trajectory resulting in an overall
worse outcome. Studies have shown that up to one third of neurological emergencies
are misdiagnosed by the attending emergency medicine (EM) team (1). Given the time
sensitive nature of neurological emergency management, and the pivotal role of the
emergency medicine physicians and residents in managing these patients, it is important
to train emergency medicine residents to diagnose and manage this patient population
in the emergency department using standardized teaching methods and evidence-based
content.

OBJECTIVES

Given the risk of worse outcomes secondary to delays in treatment and misdiagnosis,
and lack of evidence surrounding training in neurological emergencies in EM residency
programs in North America, our objective was to assess core competencies, evaluate
teaching and assessment practices, and identify barriers surrounding neurological
emergency training in North American EM Residency Programs. As well, we aimed to
compare program directors’ responses to residents’ response to identify gaps in training
and perceived competencies.

METHODS

We conducted a self-administered cross-sectional survey of EM Program Directors (PDs)
and EM residents in North America. We conducted a literature search using MEDLINE to
evaluate training in neurological emergencies for EM Residency Programs. We then
developed a questionnaire tool using a development stage (item generation and
reduction, questionnaire formatting and pretesting) and a testing stage (pilot testing,
clinical sensibilitv. reliabilitv. and validitv). We used semi-structured conducted cognitive
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interviews with EM faculty (purposive sampling) to ensure clarity of the questionnaire,
and a clinical sensibility survey to rate the survey’s face validity, redundancy, and
comprehensiveness (content validity). The online survey was created using LimeSurvey.
We distributed the survey to PDs and residents via e-mail, and to resident members of
Canadian Association of Emergency Medicine (CAEP) and Emergency Medicine Residents
Association (EMRA).

RESULTS

Thirty-six PDs completed the survey across North America (56% American and 44%
Canadian). 97% of respondents consider the management of neurological emergencies a
necessary and important part of EM training. 64% of programs spend less than 10% of
total lecture time dedicated to neurological emergency topics, and 69% of programs
spend 11-20% of total simulation time on neurological emergencies; topics are not
standardized across programs. Commonly covered topics include acute ischemic stroke
and traumatic brain injury. Topics not commonly covered include spinal cord
emergencies and intracranial hypertension. 38 North American residents completed the
survey (28% American and 72% Canadian). 50% of residents felt fairly or completely
confident managing neurological emergencies, while 50% felt somewhat, slightly, or not
confident. 61% of PDs, and 72% of residents, believe residents would benefit from a
structured course on the management of neurological emergencies to attain
competencies in this domain, but no programs offer such courses.

CONCLUSION

Management of neurological emergencies is an essential skill for EM physicians,
however, there is no standardization of priority topics, methods of delivery or evaluation
for training residents in these domains. Our next steps include developing and piloting a
curriculum using a blended model of simulation and lecture based teaching for EM
residents in neurological emergencies.
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INTRODUCTION

Communication is vital to facilitate patient and family-centered care (PFCC) and build
trusting relationships between ICU healthcare providers, the patient, and their loved
ones in the ICU (1). Yet, the complexity of care, number of healthcare providers
involved, nature and pace of the decisions, and the emotional and physical toll of having
a loved one in critical condition are significant barriers to effective communication in the
ICU (2). ICU clinicians must attempt to overcome these barriers and create space for
collaborative communication with patients and their loved ones (3). Ineffective
communication in the ICU may hinder relationship development by creating bias,
distrust, and social distance (2). Communication strategies, such as the routine use of
family conferences and mneumonics to ensure empathetic approaches to families have
been desribed in the literature (1). However, there is paucity of literature on
relationship development and the identification of key opportunities for communication
in the ICU.

OBJECTIVES

As part of a larger Design Thinking project, the focus of this investigation was to identify,
define, and refine key moments of communication, connection, and relationship building
in the ICU journey from the perspectives of patients, their loved ones, and ICU
healthcare professionals. We sought to define these communication moments and
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relationship milestones, and understand unique experiences, positive facilitators, and
negative barriers at each moment and milestone.

METHODS

We first engaged our multidisciplinary research team, including patient partners and
community-based Indigenous health leaders, to ensure our methods are culturally safe
and adhere to principles of ethically engaged research and Indigenous research
methodologies (4). In the first phase of this study, the study team of knowledge users,
including patient partners, healthcare providers, and community-based Indigenous
health leaders collaborated to identify key steps in the journey of a patient through the
ICU (e.g., admission, crises, stabilization, discharge). These key steps were defined as
either communication moments (i.e. an opportunity when information was given or
received) or relationship milestones (i.e. a time when there was a shift or change in trust
or bond).

In the second phase of this study, we completed semi-structured journey mapping
interviews with ICU healthcare professionals and patients and/or patient loved

ones. Participants were asked to describe their ICU journey and choose five key
communication moments or relationship milestones, as defined in the first phase of this
project, that resonated with their journey. Two investigators (SS, JO) utilized a directed
content analysis to identify communication moments or relationship milestones within
each interview, while also looking for new themes that were not represented in the
framework (5).

RESULTS

We defined sixteen communication moments and relationship milestones throughout the
ICU journey in the first phase of this project, which were validated by 10 journey
mapping interviews with ICU healthcare professionals (physicians, nurses, pharmacists,
physiotherapists, dieticians, social workers) and 6 patients and/or patient loved

ones. Along with each communication moment or relationship milestone, we identified
pains (negative experiences), pain relievers (mitigating factors or actions), gains (positive
experiences) and/or gain creators (enhancing factors or actions).

CONCLUSION

Within the ICU journey, there are multiple opportunities for communication and
relationship building, which leave a positive or negative impact on patients and their
loved ones. This work highlights where ICU healthcare professionals have the ability to
positively or negatively influence the ICU journey through communication and
relationship building with patients and their loved ones.
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INTRODUCTION

Widely recognized as the most complex system in the world, problems within healthcare
are increasingly difficult to understand and solve with traditional methods. Internal
review processes in our critical care unit identified an evolving key performance gap in
delivery of high-quality chest compressions in patients with an open sternum following
cardiac surgery, further elevating the risk of poor outcomes in this vulnerable cohort of
patients’”. Recognizing the inherent complexity of this problem and the need to further
understand the drivers of poor performance, we utilized design thinking and
translational simulation to develop a deep understanding of the problems and provider
needs. Design thinking, also known as human-centered design (HCD), generates creative
solutions to complex problems by conducting research to understand the underlying
needs of end-users in order to identify the correct problem(s) and inform ideation,
prototyping and testing of potential solutions”.

OBJECTIVES

Develop a fulsome understanding of problems underlying inadequate compression
performance in a high-risk cohort of patients with an open sternum following cardiac
surgery in the Pediatric Cardiac Critical Care Unit at the Hospital for Sick Children in order
to develop effective interventions.

METHODS

Interprofessional providers were identified through existing cardiac critical care
education days and consisted of registered nurses (RN), respiratory therapists (RT),
medical doctor trainees (MD) and nurse practitioners (NP). A questionnaire accessing
knowledge of open sternotomy compression procedures and self-reported preferences
and emotional responses to performing open sternotomy CPR was created and
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administered to a convenience sample of interprofessional providers participating in the
education days. Participants also performed open sternotomy chest compressions in a
simulated scenario, and video recordings were obtained to capture hand positioning on
the chest. Modified group empathy interviews were conducted during the scenario
debriefing. Demographics pertaining to work experience were collected. Analyses were
descriptive.

RESULTS

Sixty-one surveys were completed by a variety of participants (RNs 77%, RT 11%, MD
11%, NP 1%). Most respondents (59%) indicated they would place their hands over the
sternal patch to deliver compressions, with one quarter (26%) preferring to place their
hands lateral to the patch and some providers being unsure. Direct observation revealed
participants defaulted to the hand placement of the initial compressor. Twenty-seven
(44%) of respondents reported they were never taught how to correctly perform open
chest compressions. Thirty-six (59%) reported “performing open chest compressions
scares me.” Thirty-two (52%) reported they feel unconfident in their ability to provide
effective open sternotomy chest compressions, and 44 (73%) indicated they would not
start compressions prior to a physician being present. Forty (65%) indicated they would
volunteer to perform open sternotomy chest compressions during an ongoing prolonged
resuscitation. These responses were mirrored by those in modified empathy debriefings
conducted following simulations.

CONCLUSION

Using modified HCD methodology and translational simulation, we identified
underappreciated key drivers underlying poor compression performance in a high-risk
cohort of ICU patients. This data will be used to inform the generation of solutions
beyond educational initiatives to enhance performance improvement and sustainable
change.
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INTRODUCTION

Above Cuff Vocalisation (ACV) involves the application of an external flow of air via the
subglottic port of a tracheostomy (Figure 1). This airflow can facilitate vocalisation and
improve quality of life for patients with a tracheostomy™. It has also been shown to
improve swallowing function and saliva management, likely as a result of restored
laryngo-pharyngeal sensation®. A recent systematic review highlighted that there is
limited evidence available for the acceptability, effectiveness, safety, or optimal
implementation of ACV?. There is also variation in ACV uptake internationally and no
standardised approach to ACV implementation or application®.

OBIJECTIVES

To explore the experience of healthcare professionals using ACV, their perceptions of
best practice, and the impact of COVID-19 on ACV use.

METHODS

A qualitative interview design was employed. Purposive sampling was used to identify
healthcare professionals from a range of different professional groups with a range of
experiences of ACV. Twenty-four participants from seven countries and five professional
groups were interviewed. Semi-structured online interviews were conducted with
participants exploring the following topics: experiences with ACV, management of ACV,
opinions of ACV, impact on length of stay, future directions for ACV, and impact of
COVID-19. Data were analysed using reflexive thematic analysis’.

RESULTS
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Five interconnected themes and three sub-themes were generated from the analysis
(Figure 2). The moral distress experienced by healthcare professionals amplifies their
need to fix patients (Theme 1). There is substantial uncertainty and subjectivity
surrounding ACV, which leads to considerable variation in the purpose for which ACV is
used and its application (Theme 2). As knowledge of and experience with ACV increases,
most participants felt an increasing need for control and caution with ACV to protect
patients and staff (Theme 3). General opinions of ACV vary from those who think that
ACV is worth a try, to those who believe that it is a last resort, only to be used when all
else has failed (Theme 4). The COVID-19 pandemic has had a considerable impact on the
use of ACV in some services; as ACV use resumed, many participants felt as though they
were starting from scratch (Theme 5).

CONCLUSION

Healthcare professionals rely heavily on their direct experiences when forming opinions
about ACV because of the underlying uncertainties and subjectivities. These experiences,
which are likely to be impacted by the purpose for which ACV is used and the approach
to application taken, influence their opinions of ACV and its uptake and use. As
knowledge and experience with ACV increased, most healthcare professionals developed
a more cautious approach to ACV. COVID-19 had a substantial impact on ACV use in
services that were severely impacted. Future research should focus on establishing the
cost-effectiveness of ACV to support decision-making regarding its use.
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Figure 1 Application of an external airflowto the subglottic port of a
tracheostomytube.

Useful but
limited tool
Sub-theme 4B

Part of the
toolbox
Sub-theme 4A

Moral distress amplifying the
need to fix patients

Theme 1

Following the

patient’slead
Sub-theme 4C

ncertainty and subjectivity'
leading to variationsin
practice and purpose
Theme 2

Knowledge and experience
leading to control and caution

O Theme

[ sub-theme

= Link to sub-theme
Relationship between themes

Limited consideration of
COVID-19 or starting from

scratch
Theme 5

Figure 2 Thematic map outlining the five inter i th and three sub-th

@ Springer



	Critical Care Canada Forum 2022 Abstracts
	A Pilot Study of the Incidence and Clinical Outcomes of PatientsAdmitted with Substance use to Intensive Care at the RoyalAlexandra Hospital, Edmonton, Alberta
	A Window in the Brain: Novel Quantitative Seizure Detectionwith Minimal Density EEG Montage
	Adapting a Program to Deliver High-Flow Nasal Oxygen Cannulaon the Medical Ward During the Coronavirus Pandemic and theEffect on Health Care Providers and Models of Critical Care: AQualitative Implementation and Structured Interview Study
	Adapting the Critical Care Pain Observation Tool for FamilyCaregiver Use (CPOT-Fam)
	An Elusive Etiology of Pericardial Effusion with Resultant CardiacTamponade
	Arm Cycle Ergometry in Critically Ill Patients: A SystematicReview
	Autoresuscitation After Circulatory Arrest: An UpdatedSystematic Review
	Bleeding Complications Related to PharmacomechanicalCatheter-Directed Thrombolysis in Deep Vein Thrombosis, aQuality Improvement Study
	Brain Connectivity in Critically Ill Patients with Delirium: ASystematic Review
	Can a Limited Use Tomography Restricted to the Area of PainRule out Acute Aortic Syndrome?
	Cardiac Tamponade After Direct Catheter Thrombolysis forPulmonary Embolism: A Case Report
	Characteristics and Timing of Detection of Brain Abnormalitieson Neuroimaging in Pediatric Extracorporeal CardiopulmonaryResuscitation
	Comparing Physiological Effects of Asymmetrical vs. StandardHigh-Flow Nasal Cannula: A Bench Study
	Comparing the Intraoperative use of Balanced Crystalloids Vs.0.9% Saline on Postoperative Outcomes: A Systematic Reviewand Meta-Analysis
	Comparison of Three Qualified Nutritional Indexes as PrognosisPredictors in Hospitalized Patients with COVID-19: A UHN Cross-Sectional Study
	Comparison of Various Scoring Systems and Mortality PredictionModels; Characteristics, Variables, and Performances, to be usedin our Artificial Intelligence (AI) Death Prediction Model
	Critical Appraisal of Machine Learning in Neurocritical Care: ASystematic Review
	Critical Care Nursing Resource Recovery Strategy: Not Just AboutRecruitment, Responding with a Focus on Retention and TailoredEducation Programs at London Health Sciences
	Definitions, Rates and Attributable Mortality of Pneumonia inCritically ill Patients: A Multicenter Cohort Study
	Early Versus Delayed Coronary Angiography After Out of HospitalCardiac Arrest Without ST-segment Elevation – A SystematicReview and Meta-analysis of Randomized Controlled Trials
	Effects of Prone Positioning on Acute Respiratory DistressSyndrome Outcomes of Trauma and Surgical Patients: ASystematic Review and Meta-Analysis
	Efficacy and Safety of Corticosteroids in Cardiac Arrest: ASystematic Review, Meta- Analysis and Trial Sequential Analysisof Randomized Control Trials
	ESCAPADE - Evaluating Discontinuation of Gastric AcidSuppressants During and After Discharge from ICU: ARetrospective Chart Review
	EXIT ICU: A Qualitative Study on the Causes of ICU Turnover
	Exploring the Impact of Age, Frailty, and Multimorbidity on ICUinterventions: A Systematic Review
	Extracorporeal Cardiopulmonary Resuscitation in a PregnantPatient with Amniotic Fluid Embolism – A Case Report
	Facial Pressure Injuries in Mechanically Ventilated PronedPatients: A Narrative Review
	Has the Speaker Gender Gap at Critical Care ConferencesImproved? A Follow-up Study.
	Hypocalcemia Predict Mortality in Trauma Patients: A Meta-Analysis
	Identification of Interprofessional Activities for theOperationalization of the Competency-Based Approach inInterprofessional Education in Intensive Care Units
	Identifying Strategies for Antipsychotic Medication Minimizationand Deprescribing Among Critically-Ill Adult Patients atTransitions of Care: A Multi-Stage Research Program
	Lung Ultrasound and Chest Radiograph Assessment AmongstTrainees
	Magnitude and Physiological Consequences of Synchronous andDyssynchronous Inspiratory Efforts During MechanicalVentilation. A Novel Method.
	Measuring Compliance and Outcomes in Multiple Evidence BasedClinical Guidelines in the Pediatric Intensive Care Unit
	Mechanical Ventilation After Traumatic Spinal Cord Injury – AMulti-Centric Registry-Based Study and a Predictive Score forWeaning Success: The Bicycle Study
	Methodological Analysis of Sample Size Determination and itsInfluence on Outcome of Trauma Hemorrhage Trials
	Methods for Determination of Optimal Positive End ExpiratoryPressure: A scoping review
	Monitoring Cessation of Circulation for Death Determination byCirculatory Criteria: A Systematic Review
	N95 Respirators for a Diverse Population of Healthcare Workers:A Mixed-Methods, Prospective, Pilot and Feasibility Study
	Neuro-COVID and What We Know About It
	Neuropsychological Sequelae of COVID-19 Critical Illness: AProspective Observational Study
	Outcomes and Predictors of All-Cause Mortality in AdultsAdmitted to US Hospitals with Community-Acquired Pneumonia,2006-2019
	Patient and Family Centered Care, Communication andRelationship Development in the ICU: A Scoping Review
	Perceptions of End-of-Life Care on the Acute General InternalMedicine Wards: A Survey of Frontline Nurses
	Protocol for a Scoping Review and Subsequent Mixed-MethodsAnalysis of Discharge Communication for Patients who areDischarged Directly home from the ICU
	RecruitmEnt Assessed by eleCtRical Impedance Tomography(RECRUIT study): A Multicentre Study
	Social Determinants of Sepsis: A Case-Control Chart Review
	Sociodemographic Disparities in Paediatric Out-of-HospitalCardiac Arrest - A Systematic Review
	TabNet Classifier: A new Neural Network Model for IdentifyingAcute Kidney Rejection for Deceased Donors
	The Effect of Dehydration, Hyperchloremia and Volume of FluidResuscitation on Acute Kidney Injury in Children Admitted toHospital with Diabetic Ketoacidosis.
	The Experiences of Healthcare Professionals in Providing Care toUnvaccinated Covid-19 Critically-Ill Patients: A Qualitative Study.
	The Impact of Donor Heavy Smoking History on Their VascularEvents Occurrence and Acute Rejection of Graft After Transplantin Recipients.
	The Role of Hemodialysis Prior to Operation in Reducing Peri-Operative Hypertensive Urgencies in Chronic Kidney Disease andEnd Stage Renal Disease (CKD/ESRD) Patients at UniversityHealth Network (UHN) Hospitals
	Therapeutic Drug Monitoring to Personalize LiposomalAmphotericin B Treatment in a Pediatric Patient onExtracorporeal Membrane Oxygenation: A Case Report
	Thrombosis and Bleeding Risks in Critically Ill Patients withHematologic Malignancies
	Tracking Atrial Fibrillation aFter Intensive Care: The TrAFFICStudy
	Training in Neurological Emergencies in North AmericanEmergency Medicine Residency Programs: A Survey of ProgramDirectors and Residents
	Understanding Communication Moments and RelationshipMilestones Along an ICU Journey for Patients, Loved Ones, andHealthcare Providers.
	Understanding the Problem(s): Employing a Design ThinkingFramework to Improve Open Sternotomy Chest CompressionPerformance in a Pediatric Cardiac Critical Care Unit
	Worth a Try or a Last resort: Healthcare Professionals’Experiences of Above Cuff Vocalisation




