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2. SYNOPSIS (The synopsis is similar to an abstract and should be about 200-250 words. It

is a stand-alone summary of the study and includes background, objectives and study plan)

Background

Delirium is an acute neurocognitive disorder that is characterised by a fluctuating level of
consciousness with impaired attention and cognition. Delirium has been estimated to occur in
approximately 30% of adults admitted the intensive care [1-3]. Delirium is associated with
poor outcomes which include longer stay in intensive care unit, longer stay in hospital by 10
days and experience a prolonged duration of mechanical ventilation [4, 5]. The longer-term
outcomes include long-term cognitive impairment, dependency in activities of daily living
and 2-3 times higher mortality rates [4-10]. The restlessness and agitation experienced by
patients leads to increasing workload of ICU nurses who need to stay continually by the
bedside to ensure the patients safety, thereby requiring one-to-one nursing care. This

increases the financial burden of delirium on the Intensive Care unit as well as the hospital.

Objectives

This study will evaluate the impact of a nursing-led delirium-prevention protocol (‘the
intervention’) that is aimed at reducing the incidence, severity, and duration of delirium
among adults admitted to ICU. The Delirium Prevention Nursing Protocol targets the risk
factors for delirium which includes visual and hearing impairment, to prevent or treat sensory
deprivation and ultimately the loss of orientation; sleep deprivation, cognitive impairment to
(re)orientate patients with regard to time, place and person to prevent or minimize decline;
and immobility, to improve patients’ functional mobility in the ICU and to stimulate patients’

cognition.

Study Plan
This study will be conducted using a multicentre stepped wedge cluster randomized

controlled trial [11]. The intervention will be implemented in four Intensive Care Units

Page 2 of 18
Protocol DELI-STUDY
Version 1.1/ 2018-03-23



across the South Western Sydney Local Health District in a stepped process where each unit

will move from a control unit to training unit to intervention unit, over a 12-month period.

3. RATIONALE / BACKGROUND
This should provide an introduction to the study, what is already known (brief literature
review), what is missing, what the study is going to find out, how this is going to be achieved

and what impact the study will have.

Delirium is a serious disorder that results in the acute disturbance of neurocognition, leading
to fluctuating levels of awareness, attention and cognition. Delirium occurs in approximately
30% of critically ill adults [1-3, 8, 12] but in some populations such patients who stay more
than 2-days, older male trauma patients and patients undergoing mechanical ventilation the

incidence has been reported over 60% [10, 13-15].

Delirium is independently associated with worse outcomes among adults admitted to
intensive care. Hospital mortality has been reported 2-3 times higher in patients who
experience delirium [4, 6, 16]. Studies also report longer length of stay in the ICU and
hospital [4, 10], longer time spent on the ventilator [4], higher incidence of cognitive
impairment at hospital discharge [4, 9] and dependency in activities of daily living [6].
Delirium is associated with serious consequences, thus reducing or preventing delirium in

critical care will have significant impacts on outcomes in these patients.

The risk factors for delirium have been extensively studied [3, 5, 10, 15]. The risk factors
include primary risk factors (i.e., brain damage, dementia, and cognitive impairment due to
stroke), physical factors (i.e., visual and auditory disorders, fluid and electrolyte imbalance,

metabolism disorders, emergency hospitalization, hypoperfusion, pain, fracture, hypertension,
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alcoholism, high severity of illness at admission, and infection) [17], and frequently,
combinations of several factors (i.e., combination of sleep deprivation, use of a restraint, and
exposure to noise) [7]. Therefore, a multidisciplinary and multi-component intervention
approach is recommended for delirium prevention [18]. Recent studies that have used a non-
pharmacologic multi component intervention programs to prevent delirium have shown
promise in reducing the burden of delirium, mortality and length of stay in ICU. Their
effectiveness though has been hampered by lack of rigorous design, insufficient sample size
and problems with data collection [1, 2, 19]. Further research that has adequate sample size

from multiple ICU’s and rigorous study design is required.

4. AIMS / OBJECTIVES / HYPOTHESES
Provide a clear and concise statement of primary and secondary objectives and a clearly

defined hypothesis (where relevant).

The primary objective of this study is to determine the effectiveness of introducing a nurse led
delirium-prevention protocol in reducing the incidence and severity of delirium among adults
admitted to intensive care. The Primary Outcomes of interest being: (1) incidence of
delirium among adults admitted to the ICU; and (2) the number of delirium free day, while in
the ICU.

Secondary Outcomes: (1) ICU and hospital mortality rates; (2) ICU length of stay; (3)
Duration of mechanical ventilation; (4) among those receiving mechanical ventilation,
re-intubation rates; and, (5) hospital length of stay.

Our hypothesis being that a tailored non-pharmacological approach to prevent delirium

among adults admitted to intensive care will significantly reduce the incidence and duration
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of delirium. Consequently, longer-term use of this protocol should reduce the length of stay

within the ICU and hospital, and the risk of in-hospital mortality.

5. PARTICIPATING SITES

The intervention will be implemented across SWSLHD including the Intensive care/ High
dependency units (average no. of monthly admissions):

1. Liverpool Hospital, ICU (250)

2. Bankstown Hospital, ICU (120)

3. Campbelltown Hospital, ICU (120)

4. Fairfield Hospital, ICU (80)

6. RESEARCH PLAN /STUDY DESIGN

Describe the type of study, the source of participants, datasets or collections to be accessed.
Describe the sample size, sample size calculation or justification of numbers, outcome
measures used.

Provide details of the linkage and analysis variables used and why they are required and
what study comparisons are being made.

Describe the process of how records are linked and whether the datasets are held in the
CHeReL Master Linkage key.

Provide an analysis plan of how the aims will be met, the statistical methods to be used and
who will be carrying out the analysis.

Suggested sub-headings are as follows:

6.1 Type of study (prospective study or involving access to data or data
linkage as relevant)

A multicentre stepped wedge cluster randomized controlled trial will be used [11, 20, 21].

Four Intensive Care Units from the SWSLHD will participate. A cluster stepped wedge

design was chosen due to the risk associated with randomization at the patient level may

result in contamination between patients in the intervention group and patients in the control

group [11]. This contamination could possibly result in a diluted effect of the program

including risk for a false-negative outcome. Importantly, based on current evidence these
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interventions have demonstrated their safety and effectiveness [2], so therefore ‘de-

implementation’ of the intervention at the end of the study is not required.

At baseline, all ICUs will simultaneously start with the control period. The order in which an
ICU will move to the intervention period will be randomized. Every month the intervention
will be implemented in an additional ICU. From that point on the intervention will be part of
the standard care in that ICU. In each ICU two months of staff training will be provided, after
which the ICU moves from control to intervention (Fig. 1). All of the ICU’s will participate

for the entire study period.

Figure 1 Timeline and Randomisation.

Study period (months)

Study 1 2 3 4 5 6 7 8 9 10 11 12
Site

1 C C C T I I I I I I I I
2 C C C C T I I I I I I I
3 C C C C C T I I I I I I
4 C C C C C C T I I I I I

Note: C = control; T = training, and, [ = intervention periods.

6.2 Data sources/Collection

Cognitive Screening
Cognitive screening will involve overall assessment of consciousness, which involves two

steps. Firstly, assessment of level of consciousness is done using the Richmond Agitation-
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Sedation Scale (RAAS) [22]. This scale is currently used as standard practice in most ICU’s.
For patients who are in a coma or stupor (RAAS -4 or -5) do not undergo further assessment
and referred to as ‘unable to assess’. Those who are rousable (RAAS -3 or greater) go on for

delirium assessment.

The second step involves delirium assessment and requires assessment of ‘content of
consciousness. This is done by the Confusion Assessment Method (CAM)-ICU. The CAM-
ICU has been validated as a rapid, reliable (kappa = 0.96; 95%CI 0.91-0.99) and valid
(sensitivity 93% and specificity 98%) tool for diagnosing delirium in the Intensive Care Unit
setting [23]. The CAM-ICU will be the assessment tool that will be used throughout the study

in all ICUs.

The CAM-ICU and RAAS (see appendix 2) will be collected each shift by the bedside
nurse - this screening is part of routine ICU care. Patients will be diagnosed as
delirious when they have at least one positive delirium screening (confusion
assessment method (CAM)-ICU) [23] during their complete ICU stay or when they
are treated for delirium with haloperidol (without a positive CAM-ICU screening).
The duration of delirium is defined as time from the first positive CAM-ICU or
treatment with haloperidol, until the beginning of two consecutive days of negative

delirium screenings. A delirium-coma-free day is defined as a nondelirious day with a

RASS greater than -3/-4 or -5.

Nurse led delirium prevention protocol
The intervention will incorporate a nurse led delirium prevention protocol, targeting risk
factors for delirium: (1) visual and hearing impairment - nurses will ensure glasses, or hearing

aids are used among patients when needed; (2) to prevent and treat sensory deprivation,
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cognitive impairment, and loss of orientation - all patients will be re-orientated to place,
person, and time; (3) Sleep deprivation will be minimised, and avoided where possible; and,
(4) lack of mobility - staff will attempt to improve functional mobility while in the intensive

care, and stimulate cognition.

Patient Characteristics
The baseline characteristics are incidentally collected and part of the ANZICS database by
administration officers in each Intensive Care Unit.

The following patient characteristics will be retrieved:

Date and time of admission | Admission source Admission source

Age Mechanical ventilation Comorbidities

Sex Duration of MV SOFA score

DOB Reason for admission Discharge status

APACHE II-III Principle diagnosis Length of stay (ICU and
Hospital)

Primary Outcomes of Interest

Incidence of delirium and delirium-coma-free days will be calculated from the CAM-ICU.
The duration of delirium is defined as time from the first positive CAM-ICU or treatment
with haloperidol, until the beginning of two consecutive days of negative delirium screenings.
For ICU patients this is defined as a negative CAM-ICU screening. Reoccurrence of delirium,
defined as a new delirium episode occurring after a minimum of 48 h of negative delirium
scores, will be documented. Delirium-coma-free days is defined as the number of days a
patient is not delirious and not in coma in 28 days starting from the day of inclusion in the
study. A delirium-coma-free day is defined as a non-delirious day with a RASS [22] greater

than -3/-4 or -5.
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Secondary outcomes measures
e Mortality
ICU and hospital mortality will be collected from ANZICS database.

The following variables will be extracted from the ANZICS database:
e ICU length of stay
e Hospital length of stay
e duration of mechanical ventilation
e incidence of re-intubation or restart of mechanical ventilation in case of tracheostomy
patients
e incidence of ICU re-admission

e unplanned removal of tubes/catheters

Add data collection point to
o the use of physical restraints CAM-ICU form

o the use of antipsychotics/benzodiazipines

6.3 Population/Sample size
The sample size of the study is based on the two main outcomes of interest: (1) a clinically
relevant effect on the incidence of delirium; and, (2) a reduction in the number of delirium-
coma-free days. The Delirium-Prevention Nursing Protocol is considered to be effective if the
incidence of delirium is reduced by 10% (30% to 20%) [2, 18], four clusters of 50 patient
admission each month, before and after the intervention will provide a power of greater than
0.85, and this sample size will have over 0.9 power to detect a reduction of delirium free days
by 2 (22 versus 20, among control and intervention periods, respectively). All Type I error
rates set at 0.05 [21, 24]. The four ICUs are participating in the study currently admit between

80 and 250 (largest ICU) patients each month (average 120 admission each month).
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6.4 Expected duration of study and start times

The study is expected to run for 12-months, beginning March 2019.

6.5 Text and Flow chart of data linkage process*

Not applicable.

6.6 Statistical analysis
Characteristics of adult patients admitted to prior, and post implementation of the nurse-led
delirium protocol will be presented as descriptive statistics. All outcomes of interest will be
assessed using ‘intention to treat’ analysis. Binary and continuous outcomes will be compared
between pre- and post-intervention period using logistic or linear mixed models, clustered at

the ICU level [21].

7. ETHICAL CONSIDERATIONS

Provide information on where, when, how participants will be recruited, what the inclusion
/exclusion criteria are. Identify and justify any dual relationships, coercion or inducement.
Describe how voluntary informed consent will be sought or if a waiver of consent is being
sought. Identify and justify any waiver of consent.

Describe how confidentiality, anonymity and the identity of participants will be maintained,
who is undertaking the data linkage, whether identifying information will be provided to
researchers and a rationale for this.

What security steps are in place for the transfer of data, where and how the data will be
stored.

Identify and justify any non-negligible risk or burden.

Suggested sub-headings are as follows:

7.1 Recruitment and selection of participants*

All patients admitted to the ICU who meet the eligibility criteria will undergo cognitive
assessment and be screened for their risk for delirium as part of standard care and receive the

Delirium-Prevention Nursing Protocol.
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Assignment of interventions

The Delirium-Prevention Nursing Protocol used in this study will become standard treatment
in all participating ICUs upon entering the intervention phase. These ICUs will be assigned to
the intervention based on cluster randomisation, following a 3-month baseline period, each
month for 4-months a study site will be randomised to the commence the teach and then
intervention period (Figure 1). After 7-months of the study all study sights be have taken up

the intervention, and remain so until the end of 12-month study period.

7.1.1 Inclusion and exclusion criteria
Inclusion criteria
e Aged 18+ years
e RAAS>-3s
e Expected to survive, or stay more than 24-hours
Exclusion criteria
e Delirious on admission
e Stay <24 hours
o ifreliable assessment for delirium is not possible due to sustained coma during
complete ICU stay defined as Richmond agitation sedation score (RASS) of -4 to -5
e inability to understand English
e severely mentally disabled

e serious receptive aphasia

7.2 Informed consent
A waiver for individual consent is being sought. As this study is a cluster-randomised trial-
hence allocation to the intervention will be as a “cluster” rather than at the level of the
individual patient; therefore consent to the interventions cannot occur at an individual level
[25]. Equally, because the intervention in a cluster trial, and delivered at a unit rather than an
individual level, there is little or no scope for any patient to opt out without jeopardising the
internal validity of the study [26]. In addition, the nature of the intervention constitutes that
of good quality nursing care, and will become standard care within the participating ICUs in
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the LHD, and carries no risk to participants. Therefore, the benefits from the research justify
any risk of harm associated with not seeking consent. We believe that even if the participants
were asked there is no known or likely reason for thinking that participants would not have

consented anyway.

Data collection for this study includes data that is routinely collected. All patient data
outcomes will be collected from the ANZICS database. As we will be using data that is

routinely collected, a waiver for use of patient information is also being sought.

All patients and their families (next of kin) upon admission to the ICU will be provided with

information regarding the research project. This information will detail the nursing delirium
prevention protocol. Empowering family members to be active participants in this project

will be instrumental to its success. The role of the families will be pivotal to this project, for
example by telling the time of day and date, assisting in maintaining a day/night routine, and

participating in normal activities with the patient such as reading the newspaper.

7.3 Confidentiality and Privacy

Confidentiality and privacy of study participants, and study sites will be ensured through
various steps, namely: (1) study participant data will be limited to that needed to address the
main hypothesis of the study (see data collection for specifics), identifying data that will be
collected will be limited to Medical Record Number (MRN), date of birth (for calculation of
age), and sex of study participants; (2) specific data collection forms that will be used at each
site to collect data will remain at the site; (3) all study data will be placed in password
protected study specific database (residing on the SWSLHD network); (4) when reporting the
results of the study, specific study participants, and study sites will not be identified; and, (5)
access to study data will be limited to the research team (listed in this ethics application, all of

whom are employees of the SWSLHD).
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7.4 Data storage and Record retention

As mentioned above, all study data will be entered into a password protected database, that
will reside on the SWSLHD network. Hardcopy data collection forms will remain at the
specific study site in a locked filing cabinet in the ICU department. In accordance with
SWSLHS HREC guidelines study data will be retained for 7-years. And, study data will be

destroyed as recommend by the SWSLHD HREC.

* To help the reader understand complex studies, it is very often useful to include a flow chart
illustrating exactly what happens (and when) to participants as they pass through

recruitment, consent and follow-up.

8. OUTCOMES AND SIGNIFICANCE

The current outcomes of patients who experience delirium in ICU are poor; associated with
high mortality, extended hospital stays and poor cognitive function at hospital discharge. A
significant proportion of ICU patients, at least 30% will experience delirium during their ICU
stay. The frequency of occurrence in combination with poor outcomes makes improving care

of these patients a nursing imperative.

The prevention of delirium, early detection through regular assessment, and prompt
interventions are essential components of delirium management. This study aims to deliver
multi-component tailored intervention that will improve the outcomes and quality of care to
patients who have delirium. The interventions include; regular cognitive assessment and with
orientation, assessing and correcting visual and auditory function, ensuring nutritional needs
are met, night time routine, early mobilisation/ambulation, avoiding when administering
medications, such as anti-cholinergic, narcotic, and/or sedative hypnotic drugs, monitor for
signs of infection, limiting urinary catheter use, avoid hypoxia and controlling pain.
Implementation of non-pharmacological multi-component interventions have shown to reduce
the risk of in-hospital mortality, length of stay and incidence of delirium. This highlights the

importance of the role of nurses in the care of patients as bedside healthcare providers
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responsible for 24-h patient care, nurses may be situated to prevent delirium, perform early

delirium detection, and provide early intervention.

9. TIMELINES / MILESTONES

November to December

2017

Successful Ethics approval, and finalisation of training material

for nurse-led delirium intervention

January to December

2018

All sites begin as controls, all patients admitted to ICU’s undergo

cognitive assessment

March 2019 Each Study site enters training phase (1-month) and then
intervention phase
April to December 2020 | Analysis of data and preparation of manuscript for publication.

10. PUBLICATION POLICY

Protocol DELI-STUDY
Version 1.1/ 2018-03-23

Page 14 of 18




APPENDIX 1- THE DELIRIUM PREVENTION
PROTOCOL

Delirium Risk

monitoring and key interventions (from Moon and Lee, 2015)

Delirium Risk Monitoring & Screening

Cognitive Changes: Sensory Physical Changes: Social Changes:
Drop concentration, slow [ | Changes: Slow mobility, restless, || Communication
response, confusion Hearing and visual agitation, low appetite, || difficultics, mood
impairments sleep disturbance changes, unable to
cooperate
.. YO . . )
Cognitive * Cognitive assessment (CAM-ICL)
Assessment | * Provide orientation and information of environments and reason for admission
& « Apply verbal and non-verbal communication skills
Orientation
J
Environment | * Assess for visual and hearing impairments, il necessary, glass and hearing aids
Intervention | Provided . ) o
* Provide sleep management (night light, non=pharmacologic sleeping pills, foot
massage, back massage, aroma therapy, etc)
* Provide comfortable physical environment (persistent nurses, limited moving to
another bed and allow to bring home favorites
A ¢ : J
4 N\
Early (Provide appropriate nutrition \
Therapeutic | « Keep fluid and electrolyte balance
Intervention | « Encourage early mobilization
* Carefully use sleeping pills, anticholinergic and opiates
* Pay attention for early detection and management of infection
* Remove unnecessary catheter
» Avoid hypoxia
» Control pain
. N J

Protocol DELI-STUDY
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APPENDIX 2

Assessing Consciousness: Linking Level of Consciousness & Delirium

Monitoring

Step 1 Level of Consciousness: RASS*

VERY AGITATED Pulls to remove tubes or catheters; aggressive
AGITATED Frequent non-purposeful movement, fights ventilator
RESTLESS Anxious, apprehensive, movements not aggressive

ALERT & CALM Spontaneously pays attention to caregiver
DROWSY Not fully alert, but has sustained awakening to voice
(eye opening & contact >10 sec)

LIGHT SEDATION Briefly awakens to voice (eyes open & contact <10 sec)

MODERATE SEDATION Movement or eye opening to voice (no eye contact)

If RASS is 2 -3 proceed to CAM-ICU (Is patient CAM-ICU positive or negative?)

DEEP SEDATION No response to voice, but movement or eye opening

UNAROUSABLE No response to voice or physical stimulation

If RASS is -4 or -5 = STOP (patient unconscious), RECHECK later

3Sessler, et al. AIRCCM 2002; 166:1338-1344.
*Ely, et al. JAMA 2003; 289:2983-2991.
*For RASS equivalents to other sedation-agitation scales see FAQs page 20-21.

Step 2 Content of Consciousness: CAM-ICU

Feature 1: Acute change or
fluctuating course of mental status

And

Feature 2: Inattention

And

I'4 N

Feature 3: Altered level of or Feature 4: Disorganized
consciousness Thinking

®Inouye, et. al. Ann Intem Med 1990; 113:941-948.
"Ely, et. al. CCM 2001; 29:1370-1379.
®Ely, et. al. JAMA 2001; 286:2703-2710.
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