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Abstract

Background: Sedation at the end of life is utilised to relieve distressing symptoms including agitation and delirium. Standard
care may include infused benzodiazepines or antipsychotics. These agents often result in deep sedation with loss of interaction
with loved ones, which may be distressing.

Objective: The DREAMS trial aims to compare the effects of the alpha-2 agonist dexmedetomidine, a novel paliative care
sedative against midazolam, a benzodiazepine when administered by subcutaneous infusion at the end of life, with doses of both
agents targeting lighter sedation.

M ethods: Participants were recruited from adult inpatients admitted for end-of-life care under the palliative care team in regional
New South Wales, Australia. Inclusion criteriaincluded patients over 18, with a preference for lighter sedation at the end-of-life.
Exclusion criteria included severe cardiac dysfunction (contraindication to dexmedetomidine). Participants were consented and
placed on a treatment pending list. Upon experiencing terminal deterioration, patients were randomised to either arm 1
(dexmedetomidine) or arm 2 (midazolam) as their treatment arm. These treatments were administered by continuous
subcutaneous infusion. The level of consciousness and agitation of the patients were measured by the Richmond Agitation
Sedation Score, Pdliative version (RASS-PAL) and the Memorial Delirium Assessment Score (MDAS). RASS-PAL
assessments were performed by both nursing and medical staff; while MDA assessments were carried out by medical staff only.
Families and patients were asked to complete, as able, a Patient Comfort Assessment form, to gauge perceptions of distress. Data
were collected and matched with the breakthrough medication doses administered, along with qualitative comments in the
medical record. In addition, the study tracked symptoms and patient functional status, which were recorded as part of the
Palliative Care Outcomes Collaborative, a national tracking project for monitoring symptom outcomes in palliative care.

Results: The DREAMS tria was funded in May 2020, ethics approved in November 2020 and recruited participants from May
2021. Data collection commenced in May 2021, and is anticipated to continue until December 2024. Publication of results
anticipated from 2024-2026.

Conclusions: The evidence base for sedative dosing in palliative care for distress and agitation is not robust, with standard care
based primarily on clinical experience and not robust scientific evidence. This study is important because it will compare a
standard and a hovel sedative used in end-of-life treatment. By assessing the potentia efficacy and benefits of both, it seeks to
optimise the quality of dying by providing targeted sedation that can improve the communication between dying patients and
their loved ones. Clinical Trial: The DREAMS trial was prospectively registered with the Australia New Zealand Clinical Trials
Register, registration ACTRN12621000052831.
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Abstract

Background

Sedation at the end of life is utilised to relieve distressing symptoms including
agitation and delirium. Standard care may include infused benzodiazepines or
antipsychotics. These agents often result in deep sedation with loss of interaction with
loved ones, which may be distressing.

Objectives

The DREAMS trial aims to compare the sedative and anti-delirium effects of the
alpha-2 agonist dexmedetomidine, a novel palliative care sedative, compared to
midazolam, a benzodiazepine when administered by subcutaneous infusion at the end
of life, with doses of both agents targeting lighter, or potentially interactive sedation.

Methods

Participants were recruited from adult inpatients admitted for end-of-life care
under the palliative care team in regional New South Wales, Australia. Inclusion criteria
included patients over 18, with a preference for lighter sedation at the end-of-life.
Exclusion criteria included severe cardiac dysfunction (contraindication to
dexmedetomidine). Participants were consented and placed on a treatment pending
list. Upon experiencing terminal deterioration, patients were randomised to either arm
1 (dexmedetomidine) or arm 2 (midazolam) as their treatment arm. These treatments
were administered by continuous subcutaneous infusion. The level of consciousness
and agitation of the patients were measured by the Richmond Agitation Sedation Score,
Palliative version (RASS-PAL) and the Memorial Delirium Assessment Score (MDAS).
RASS-PAL assessments were performed by both nursing and medical staff; while MDAS
assessments were carried out by medical staff only. Families and patients were asked to
complete, as able, a Patient Comfort Assessment form, to gauge perceptions of
distress. Data were collected and matched with the breakthrough medication doses
administered, along with qualitative comments in the medical record. In addition, the
study tracked symptoms and patient functional status, which were recorded as part of
the Palliative Care Outcomes Collaborative, a national tracking project for monitoring
symptom outcomes in palliative care.

Results

The DREAMS trial was funded in May 2020, ethics approved in November 2020
and recruited participants from May 2021. Data collection commenced in May 2021,
and is anticipated to continue until December 2024. Publication of results anticipated
from 2024-2026.

Conclusions

The evidence base for sedative dosing in palliative care for distress and agitation
is not robust, with standard care based primarily on clinical experience and not robust
scientific evidence. This study is important because it will compare a standard and a
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novel sedative used in end-of-life treatment. By assessing the potential efficacy and
benefits of both, it seeks to optimise the quality of dying by providing targeted sedation
that can improve the communication between dying patients and their loved ones.

Registration

The DREAMS trial was prospectively registered with the Australia New Zealand
Clinical Trials Register, registration ACTRN12621000052831.
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Background

Palliative care includes the holistic, person and family-centred care provided for
patients with a life-limiting diagnosis where the primary goal is to optimise quality of
life. At the end of life, patients may suffer from an array of distressing symptoms
including pain, nausea, agitation and distress, with up to 88% of patients admitted to a
palliative care unit suffering a terminal delirium [1]. When targeted symptom
management is unsuccessful and patients are distressed, the most appropriate therapy
offered may be sedation to relieve these symptoms [2-4] The current standard of care
for distress at the end of life includes infused benzodiazepines and antipsychotics, or in
refractory cases infused barbiturates[5,6]. In Australia, the injectable benzodiazepine,
midazolam is the typical first-line sedative utilised, which is in line with the position
statement of the Australian and New Zealand Society of Palliative Medicine (ANZSPM)
[5] and is consistent with recommendations from the European Association for Palliative
Care (EAPC) framework for sedation at the end of life [6].

What constitutes comfort at the end of life is variable, but freedom from pain and
severe symptoms, as well as clear communication are valued by patients and families
[7,8]. Patients requiring end-of-life sedation to control their symptoms may appear
externally comfortable to their treating clinicians. However, the loss of their
biographical life and interactivity is often difficult and distressing to their families and
loved ones, as well as to the patients themselves [9]. The use of alternative sedatives
to relieve end-of-life distress or delirium that may allow meaningful interaction may be
considered desirable if symptoms can remain controlled.

There is currently poor-quality evidence for the use of midazolam at the end of life.
Doses are based on the outcomes from a total of 319 patients, reported across a series
of small case series [10-14], one multi-centre study [15] and one prospective study
[16]. There is no evidence base presented for the doses chosen, with usage
predominantly predicated on professional consensus and guidelines [5,6]. Despite this,
the use of midazolam is recommended as the first line therapy by palliative care
specialist society consensus [5].

Dexmedetomidine is an imidazole alpha-2 receptor agonist commonly used in
intensive care and anaesthetic settings [17,18]. It exhibits activity in the central
nervous system, which includes decreasing sympathetic activation at the locus
coeruleus [19]. Patients sedated with dexmedetomidine may achieve a state
resembling non-REM sleep, may be easily roused and may interact with often minimal
stimulation, as well as a decrease in delirium [18]. Dexmedetomidine was investigated
in a pilot clinical trial at the Port Kembla Palliative Care Unit (PKPCU) for agitated
delirium at the end of life, with results showing a trend towards interactive sedation
and decreased delirium [20].

Dexmedetomidine, outside of the recent pilot trial, has been utilised in the
palliative care setting for intractable pain [21,22], refractory nausea and vomiting [23]
and sedation [24,25]. Additionally, there is an ongoing clinical trial in palliative
medicine investigating dexmedetomidine for delirium (NCT04824144). It is currently
approved in Australia and the US for administration at doses of up to 0.7microg/kg/hr
via infusion [26]. In intensive care unit (ICU) settings, its usage has often exceeded this
dosage level without significant side effects [16]17 Traditionally given as an infusion,
dexmedetomidine has also been shown to be safely tolerated as a rapid intravenous
bolus without significant haemodynamic compromise [27,28].

Dexmedetomidine is also well tolerated subcutaneously with attenuated side
effects [29] and very low incidence of site reactions [20]

Comparative literature on dexmedetomidine and midazolam is limited, with only a
single entry in clinical trials registries (NCT01687751). The trial, registered in 2012,
focused on using rapidly titrating continuous subcutaneous infusion (CSCI) and was
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withdrawn before recruitment due to feasibility issues.
Overall, there is limited robust evidence to guide the use of dexmedetomidine or
midazolam as end-of-life sedatives in the palliative care population.

Objectives

Given the gap in knowledge, the investigators proposed a randomised controlled
trial, “Dexmedetomidine for the Reduction of End-of-life Agitation and for optiMised
Sedation” (DREAMS). This trial aimed to investigate the use of dexmedetomidine versus
midazolam via CSCI in patients for sedation at the end of life. The subcutaneous (SC)
route was chosen for the DREAMS trial as the preferred route of delivery as this
conforms to the current standard of care for medication infusions given for palliative
care patients in Australia [4].

Hypothesis:
Dexmedetomidine provides more interactive sedation at the end of life whilst
maintaining comfort when compared to midazolam.

Primary Objective
To determine if dexmedetomidine is superior to midazolam rousability without
agitation as measured by the Richmond-Agitation Sedation Score Palliative Version,
(RASS-PAL) [30] in the terminal phase of life.
Secondary Objectives
The key secondary objectives are to determine if dexmedetomidine, for terminal
patients, is superior compared to midazolam for:
. Reduction in delirium as measured by the Memorial Delirium Assessment Scale
(MDAS) [31]
] Reduction in utilisation of breakthrough medications for symptom burden,
] Improving perceptions of comfort by families and loved ones as measured by
Patient Comfort Assessment (PCA) form [32]

The DREAMS trial is designed as a randomised, controlled, non-blinded multi-centre
superiority trial with two parallel groups, and a primary endpoint of average daily RASS-
PAL score during terminal phase. Randomisation will be performed as block
randomisation, with a 1:1 allocation.

https://preprints.jmir.org/preprint/55129 [unpublished, peer-reviewed preprint]
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Methods

Trial Setting

The trial was conducted with patients under the care of the palliative care service
in the lllawarra Shoalhaven Local Health District. NSW Australia. It was conducted
within the palliative care units located across multiple sites, including Port Kembla
Hospital, The Wollongong Hospital, and Shoalhaven Memorial District Hospital. Each of
the three sites was chosen pragmatically with the allocation made of numbers based on
their historical referral base. The trial was sponsored by the lllawarra Shoalhaven Local
Health District Research Office.

Ethical Considerations

Human Subject Ethics Review Approvals

The DREAMS trial received ethics approved from the joint University of
Wollongong / lllawarra Shoalhaven Local Health District Human Research Ethics
Committee in November 2020, approval number 2020/ETH01943. Research was
conducted in line with the National Statement on Ethical Conduct in Human Research,
Australia.

Informed Consent

All participants approached in the DREAMS trial provided informed consent. This
process included the provision of the participant information sheet, opportunities for
discussion with investigators and families, and the assurance that participants could
withdraw at any point from the trial. Consent directly from the participant was
preferred. However, consent provided by a responsible person (proxy), as permitted
under NSW Law [33] was deemed acceptable but not preferred.

Privacy and Confidentiality

All data collected is de-identified prior to analysis. Pre-analysis data is stored in
encrypted cloud storage within the NSW Health and University of Wollongong (UOW)
networks, with hard copies of data retained within secure health storage.

Compensation
No compensation was provided for participation in the DREAMS trial.

Eligibility Criteria

Participants were considered for recruitment if they met the following inclusion and
exclusion criteria:

Inclusion Criteria:

- Admitted to hospital under a palliative care physician, for end-of-life care.

- English speaking, or able to converse via medical interpreter.

- Adults aged 18 or over.

- Preference or acceptance of lighter sedation at the end-of-life expressed
by the participant during consent discussions and/or questions around the
trial.

Exclusion Criteria

- Known severe left ventricular dysfunction (defined as an ejection fraction
of <20% on known echocardiography [], in patients with a prior history of
heart failure, as available within the past 12 months either via inpatient or
outpatient scans.

https://preprints.jmir.org/preprint/55129 [unpublished, peer-reviewed preprint]
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Participants who consented to take part in the DREAMS trial remained enrolled until
death or until choosing to withdraw from participation. If participants did not meet the
initiation criteria and therefore could not be randomised , they were automatically
withdrawn from the study.

Randomisation and Initiation

Participants were randomly assigned to either dexmedetomidine or midazolam via
blocks of 6 in a 1:1 allocation as per a computer-generated randomisation schedule.
Randomisation was based on total patient recruitment and was not site-specific.
Assignment occurred when participants were determined to be appropriate for
treatment by a senior clinician. Appropriateness was determined on two criteria: a
clinician’s-prediction of survival of 7 days or less, and the presence of symptoms of
distress requiring treatment with sedative medications at end of life.

Interventions

Eligible patients were randomised in equal proportions to receive either
dexmedetomidine or midazolam. Both drugs, in generic formulations, were purchased
via the contract supplier for NSW Health. The doses were targeted based on weight and
administered via CSCI using a NIKI T34 syringe pump [35]. Pro re nata (PRN)
subcutaneous bolus injection (SCI) doses were also available and calibrated by weight
with reference to literature as well as prior practice [26,37-39] and the previous trial at
the Port Kembla Palliative Care Unit [20]. Doses were calculated as per Table 1:

Infusion 0.5pg/kg/hour 0.25mg/kg/day

Breakthrough 0.5pg/kg every 2 hours 2.5-5mg every 2 hours
Table 1: Doses of dexmedetomidine and midazolam given per trial. All dexmedetomidine doses were
rounded up to the nearest 10ug, midazolam infusion doses were rounded up to the nearest 1mg.

Infusion doses were rounded to the nearest 10ug (dexmedetomidine) or 1mg
(midazolam) due to practicalities of ward-based administration, as were
dexmedetomidine breakthrough doses. Midazolam breakthrough doses were not
rounded up or down. Requirements for breakthrough medications were clinically
determined by staff caring for individual patients in response to symptoms of agitation
and distress that did not spontaneously resolve and were distressing to patients or
family members. Breakthrough doses were limited to 5 maximum daily to ensure
expedited clinical review if needs exceeded availability. For patients who were not
benzodiazepine-naive, an equivalent use of their prior benzodiazepine [39], converted
to midazolam, was added to their calculated dose.

Both midazolam and dexmedetomidine were administered using separate infusion
devices to other medications, although in practice both are compatible in admixture, to
eliminate potential reaction. Daily intervention delivery and assessments were
performed as per Figure 1:

<Figure 1>

Patients were administered a RASS-PAL and an MDAS on initiation by the treating
medical staff, and then a RASS-PAL once per shift by nursing staff. The daily average
RASS-PAL score was collated, with a target of 0 or below. If patients remained
comfortable and the RASS-PAL score was in the appropriate range, or there had not

https://preprints.jmir.org/preprint/55129 [unpublished, peer-reviewed preprint]



JMIR Preprints Thomaset a

been a high use of rescue PRN medication for distress (defined as 3+ doses of either
dexmedetomidine or midazolam, without other rationale), infusions continued with
daily MDAS and regular RASS-PAL assessments. For patients who were uncomfortable,
or who had an inappropriate range RASS-PAL scores or PRN use, trial episodes were
ceased, and treatment was continued as per the admitting specialist’s clinical
discretion, in line with the ANZPSM and EAPC frameworks [5,6].

Regular training sessions were held with staff involved with the trial. The Chief
Investigator provided group and 1:1 education with nursing and medical staff, which
were repeated during the trial run at all involved sites. Regular education was
scheduled for the primary site at Port Kembla Hospital, with opportunistic education
around recruitment performed for the smaller sites. Training included discussion of
tools, medications, dosing, side effects and adverse reaction reporting.

Sample Size

The sample size was calculated based on the primary outcome. Based on an
expected between-group difference of 1 unit on the RASS-PAL (10% difference) with a
standard deviation of 1.26, it was estimated that each study arm would require 26
patients (52 in total) to achieve statistical significance. This calculation, targeting an
alpha of 0.05 and 80% power; was performed by the Statistical Consulting Centre,
University of Wollongong based on an independent sample T-test for between group
differences.

Recruitment

Each site screened subjects according to the inclusion and inclusion criteria, with
varying recruitment targets based on referral rates (40 patients Port Kembla Hospital, 8
patients Wollongong Hospital, 4 patients Shoalhaven Hospital). The enrolment period
initially planned to take place over 18 months, was impacted significantly by the
COVID-19 pandemic, leading to an extension of 32 months duration, as well as a
heavier focus on recruitment at Port Kembla Hospital due to recruitment difficulties at
the other sites.

Baseline characteristics of consented patients were collected, including sex,
primary diagnosis, background diagnoses, weight, liver and kidney function. Liver
function was assessed by the Model of End-stage Liver Disease (Sodium Version)
(MELD-Na). Kidney function was assessed by estimated glomerular filtration rate
(eGFR). MELD-Na and eGFR were calculated based on the most recent blood test taken
within the past 3 months upon entry into the trial; if no recent blood test was
performed a biochemical profile including serum sodium, bilirubin, creatinine and
international normalised ratio were obtained to perform dose calculations of MELD-Na
and eGFR. Weight was used to calculate doses of both dexmedetomidine or midazolam
in the event of randomisation.

Randomisation and Initiation

Participants were randomly assighed to either dexmedetomidine or midazolam via
blocks of 6 in a 1:1 allocation as per a computer-generated randomisation schedule.
Assignment only occurred when participants were determined to be appropriate for
treatment by a senior clinician, with a clinician-predicted survival of 7 days or less, and
symptoms of distress requiring treatment with sedative medications at end of life.

Data Collection and Management

Primary Outcome
Agitation and sedation were measured using the RASS-PAL on all patients on
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initiation of trial phase, and regularly by nursing and medical staff during their
treatment episodes. The RASS-PAL is a 10-point scale, ranging from -5 (completely
sedated) to +4 (significant agitation), with a score of 0 indicating alert and calm. The
RASS has excellent inter-rater reliability and has been utilised in prior studies in
palliative care and consciousness [40]. The palliative adapted version of the RASS
(RASS-PAL) was utilised due to its appropriateness in the palliative care setting, and
prior use in palliative care [20,30]. The RASS-PAL was performed every shift by nursing
staff, and daily by medical staff.

Secondary Outcomes

Delirium was monitored utilising the Memorial Delirium Assessment Score (MDAS),
which has been validated in cancer delirium and the palliative care population, as well
as delirium treated with dexmedetomidine [1,20,31,41]. The MDAS is a 10-item 4-point
clinician rated scale that is designed to quantify the severity of delirium in medically ill
patients [35]. Some patients required pro-rata scoring of the MDAS due to inability to
complete the full item list, this scoring was done in line with the instruction per
instrument [31]. Comfort was assessed by patients and carers utilising the validated
PCA [32], which assesses comfort on a 1-10 scale with family comments, as well as
recording ratings for specific symptoms including grimacing, groaning, shouting,
movements, and laboured breathing [32]. Data regarding symptom severity, associated
distress and breakthrough medications administered as well as potential effectiveness
are routinely collected and documented in the patient’s Electronic Health Record (EHR).
This data is also used for reporting and analysis by the Palliative Care Outcomes
Collaboration (PCOC), an Australian partnership that providing longitudinal data on
palliative care outcomes across various sites and services [42]. PCOC data will be
matched with the PCA tools collected, facilitating a comparison of family, patient and
staff perceptions of comfort. These will also be correlated to breakthrough and
background medication doses as documented in the EHR to assess potential effects.

Data Management

The RASS-PAL, MDAS and PCA were collected as hardcopy printouts, and scanned
and stored in secure cloud storage in the NSW Health and UOW networks. EHR data will
be extracted and stored in encrypted spreadsheets and similarly stored within secure
cloud storage. Data will be retained for a minimum of 15 years after publication of
study results, as per the NSW State Archives and Records Guidance GDA17.

Statistical Methods

The dexmedetomidine arm and the midazolam arm will be compared against one
another for all primary analysis. We will also perform intra-arm analysis for day-to-day
differences in each treatment arm for the MDAS analysis, and the RASS-PAL analysis.
Binary outcomes will be assessed by chi-squared, and continuous outcomes by T-test. P
values will be reported to four decimal places, with values less than 0.001 reported
as<0.001. We will use 2-tailed p values with an alpha <0.05 level of significance.

Descriptive statistics will be used where data is not amenable to the above
analysis.

Monitoring

A formal data monitoring committee was not established due to the relatively low-
risk nature of the study and population. Oversight was provided by two senior clinicians
associated with the PKPCU, who reviewed interim analysis of the data after the first 10
patients were recruited and were appraised of adverse effects as the trial progressed.

The DREAMS trial utilised reporting as per Common Terminology Criteria for
Adverse Events for adverse event reporting [43] Minor adverse events deemed
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secondary to either study drug were recorded by medical staff and will be collated for
the therapeutic regulator. Major adverse events requiring immediate reporting were
planned to result in immediate trial episode stop for the patient in question, reversal of
adverse effect if clinically appropriate, and report to the oversight team and the
regulator.

During the clinical phase of the trial there was only one adverse outcome
reportable to the oversight team, consisting of an accidental excess breakthrough dose
administration of one of the trial medications, which resulted in no harm and no
adverse outcome to the participant in question.

https://preprints.jmir.org/preprint/55129 [unpublished, peer-reviewed preprint]
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Results

The study was funded by an Early Career Research Grant from the lllawarra
Shoalhaven Local Health District Research Office in May 2020, with Ethics Approval
granted in November of 2020. Participant enrolment began in May 2021, and
completed in November of 2023. Consent was obtained from 58 patients in total, with
only one patient declining consent when the trial was discussed. Of the 58 consented
patients, 52 in total were treated, 26 per arm, with 6 patients not requiring treatment
with a trial medication due to not developing symptoms of agitation or distress in their
dying phase.

Data collection is expected to continue until December of 2024. Data analysis is
anticipated to begin in mid-2024, with initial results anticipated to be reported on and
published after the completion of data collection. Ongoing publications based on
ongoing analysis and collection are anticipated to continue in 2025 and 2026.
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Discussion

The DREAMS trial investigators aim to test the efficacy of a novel sedative versus
a standard care sedative at the end of life with targeted dose protocols, with the goals
of maintaining comfort whilst improving interactivity and ability for dying patients to
interact with their loved ones and thus maximise quality of dying. It is hypothesised
that there will be an observed difference in both sedation and delirium. protocol for the
DREAMS Trial has been designed to balance the need for rigorous scientific
investigation with the flexibility and pragmatism involved in provision of end-of-life care
to a vulnerable population [44,45]. The trial aims to compare the effects of
dexmedetomidine against midazolam via subcutaneous infusion with doses targeting
lighter sedation to assess acceptability and efficacy of both, with a hypothesis to
superiority of dexmedetomidine in maintaining rousability as measured via RASS-PAL.
The alleviation of symptoms of pain, agitation, and distress at the end of life will remain
paramount, with pragmatic titration of other medications for symptoms provided as per
best practice [39,46], to ensure that individual patient needs remain met.

Strengths and Limitations

This study is notable in being the first randomised controlled trial into midazolam
in the palliative care setting, as well as the first comparing novel and traditional
sedatives. Significant potential exists to impact the standard of care based on this
study’s findings, given the lack of robust prior data.The study’s methods are limited by
a lack of blinding, which was due to a lack of funding for research staff as well as
unpredictable timeframes and admission numbers, which were exacerbated by the
COVID-19 pandemic. Randomisation by computer-generated allocation was intended to
help alleviate bias in treatment provision. Logistical barriers of ongoing education for
nursing and medical staff completing trial assessments were identified, with staggered
shifts necessitating recurring education to capture the whole cohort of assessors, as
well as rotational and casual staff requiring frequent refresher training. The lack of a
validated midazolam dosing in palliative care resulted in extrapolation and calculation
from the anaesthetic literature as well as standard practice [14,38,39].

If the dexmedetomidine intervention proves superior to midazolam, it may result
in an increase in provision of and utilisation of that agent at end-of-life care.
Conversely, if midazolam proves non-inferior, assuming both agents provide comfort
and symptom relief, this could validate both the standard care arm and the novel arm
as potential useful tools for treatment of symptoms. Analysis of the patient-centred
data including the PCA forms and qualitative comments would be of paramount
importance then to help discriminate between options, and to aid in improving and
optimising the quality of dying for patients at the end of life.

Acknowledgements

The authors are grateful to Dr Zivai Nangati and Dr Camilla Chan, who assisted in the
initial planning phase for the protocol.

The study was funded by the lllawarra Shoalhaven Local Health District, with a grant
awarded to Dr Benjamin Thomas for the purpose of this trial

Data Availability

The data sets generated during and/or analysed during this study will be available from
the corresponding author on reasonable request, with appropriate consent from the

https://preprints.jmir.org/preprint/55129 [unpublished, peer-reviewed preprint]



JMIR Preprints Thomaset a
ethics committee for potential sensitive data release if required.

Conflicts of Interest
The authors have no conflicts of interest to declare

Author Contributions

BT designed the initial trial protocol for clinical use, with GB and AL. BT drafted the
manuscript for dissemination and publication, with assistance from JM and KM. All
authors critically revised the manuscript and agreed on the final version. There was NO
usage of generative Al or other assistance tools in any phase of this manuscript writing
or design.

Abbreviations

ANZSPM - Australian and New Zealand Society of Palliative Medicine
CSCI - continuous subcutaneous Infusion

COVID-19 - coronavirus 2019

DREAMS - Dexmedetomidine for the relief of end-of-life agitation and optimised
sedation

eGFR - estimated glomerular filtration rate

EHR - electronic health record

MDAS - memorial delirium assessment scale

MELD-Na - model of end stage liver disease - sodium version

NSW - New South Wales

RASS-PAL - Richmond agitation sedation scale - palliative version
PCA - patient comfort assessment

PCOC - Palliative Care Outcomes Collaborative

PKPCU - Port Kembla palliative care unit

SC - subcutaneous

UOW - University of Wollongong

References

1. Lawlor PG, Nekolaichuk C, Gagnon B, Mancini IL, Pereira JL, Bruera ED.
Clinical utility, factor analysis, and further validation of the memorial
delirium assessment scale in patients with advanced cancer. Cancer.
2000;88(12):2859-67.

2. Candy B, Jackson KC, Jones L, Leurent B, Tookman A, King M. Drug therapy
for delirium in terminally ill adult patients. Cochrane Database Syst Rev.
2012;11:CD004770.

3. Bush SH, Tierney S, Lawlor PG. Clinical Assessment and Management of
Delirium in the Palliative Care Setting. Drugs. 2017;77(15):1623-1643.

4. Beller EM, van Driel ML, McGregor L, et al. Palliative pharmacological

sedation for terminally ill adults. Cochrane Database Syst Rev.

2015;1(1):CD010206.

ANZSPM. Palliative Sedation Therapy: Guidance Document. 2017;1-3.

Cherny NI, Radbruch L; Board of the European Association for Palliative

Care. European Association for Palliative Care (EAPC) recommended

framework for the use of sedation in palliative care. Palliat Med.

2009;23(7):581-593.

o

https://preprints.jmir.org/preprint/55129 [unpublished, peer-reviewed preprint]



JMIR Preprints Thomaset a

7. Downey L, Curtis JR, Lafferty WE, Herting JR, Engelberg RA. The Quality of
Dying and Death Questionnaire (QODD): empirical domains and
theoretical perspectives. ] Pain Symptom Manage. 2010;39(1):9-22.

8. Krikorian A, Maldonado C, Pastrana T. Patient's Perspectives on the Notion
of a Good Death: A Systematic Review of the Literature. | Pain Symptom
Manage. 2020;59(1):152-164.

9. Twycross R. Reflections on palliative sedation. Palliat Care Res Treat.

2019;12. [1]

10. de Sousa E, Jepson BA. Midazolam in terminal care. Lancet.
1988;1(8575-6):67-8. [2]

11. Bottomley DM, Hanks GW. Subcutaneous midazolam infusion in
palliative care. ] Pain Symptom Manage. 1990;5(4):259-61. [3]

12. Amesbury B, Doyle D. The use of subcutaneous midazolam in the
home care setting. Palliat Med. 1989;3(4):299-301. [4]

13. Burke AL, Diamond PL, Hulbert J, Yeatman ], Farr EA. Terminal
restlessness — its management and the role of midazolam. Med ] Aust.
1991;155(7):485-7. [5]

14. McNamara P, Minton M, Twycross R. Use of midazolam in palliative
care. Palliat Med. 1991;5(3):244-9.

15. Fainsinger RL, Waller A, Bercovici M, Bengtson K, Landman W,
Hosking M, et al. A multicentre international study of sedation for
uncontrolled symptoms in terminally ill patients. Palliat Med.
2000;14(4):257-65.

16. Mercadante S, Porzio G, Valle A, Aielli F, Casuccio A, Home Care-ltaly

Group. Palliative sedation in patients with advanced cancer followed at
home: a prospective study. ] Pain Symptom Manage. 2014;47(5):860-6.
17. Afonso J, Reis F. Dexmedetomidine: Current Role in Anesthesia and

Intensive Care. Braz ] Anesthesiol. 2012;62(1):118-33.

18. Prommer E. Review Article: Dexmedetomidine: Does it Have
Potential in Palliative Medicine? Am ] Hosp Palliat Care. 2011;28(4):276-
83.

19. DeSarro GB, Ascioti C, Froio F, Libri V, Nistico G. Evidence that locus
coeruleus is the site where clonidine and drugs acting at alpha 1-and
alpha 2-adrenoceptors affect sleep and arousal mechanisms. Br |
Pharmacol. 1987;90(4):675-685.

20. Thomas B, Lo WA, Nangati Z, Barclay G. Dexmedetomidine for
hyperactive delirium at the end of life: An open-label single arm pilot
study with dose escalation in adult patients admitted to an inpatient
palliative care unit. Palliat Med. 2021;35(4):729-737.

21. Hilliard N, Brown S, Mitchinson S. A case report of dexmedetomidine
used to treat intractable pain and delirium in a tertiary palliative care unit.
Palliat Med. 2015;29(3):278-81.

22. Soares LGL, Naylor C, Martins MA, Peixoto G. Dexmedetomidine: a
new option for intractable distress in the dying. | Pain Symptom Manage.
2002;24(1):6-8.

23. Thienprayoon R, Meyer M, Flint H, Weidner N, Hirsch R. Use of
Continuous Dexmedetomidine at Home for Nearly Three Years in a Young
Woman with End-Stage Cyanotic Congenital Heart Disease and Cyclic
Vomiting. J Palliat Med. 2019;22(10):1289-92.

https://preprints.jmir.org/preprint/55129 [unpublished, peer-reviewed preprint]



JMIR Preprints Thomaset a

24. Hamatani Y, Nakai E, Nakamura E, Miyata M, Kawano Y, Takada Y, et
al. Survey of Palliative Sedation at End of Life in Terminally Ill Heart Failure
Patients - A Single-Center Experience of 5-Year Follow-up. Circ J.
2019;83(7):1607-11.

25. Li N, Cui M, Wang Y. Effect of Dexmedetomidine for Palliative
Sedation for Refractory Dyspnoea in Patients with Terminal-Stage Cancer.
Cancer Manag Res. 2023;15:291-299.

26. Orion Corporation. Dexmedetomidine 0.5 mg/ml solution for
injection: Summary of product characteristics [Internet]. European
Medicines Agency; 2023. Available from:

https://www.ema.europa.eu/en/documents/product-information/dexdomito
r-epar-product-information_en.pdf

27. Chen F, Wang C, Lu Y, Huang M, Fu Z. Efficacy of different doses of
dexmedetomidine as a rapid bolus for children: a double-blind,
prospective, randomized study. BMC Anesthesiol. 2018;:1-7.

28. Hauber JA, Davis PJ, Bendel LP, Martyn SV, McCarthy DL, Evans M-C,
et al. Dexmedetomidine as a Rapid Bolus for Treatment and Prophylactic
Prevention of Emergence Agitation in Anesthetized Children. Anesth
Analg. 2015;121(5):1308-15.

29. Uusalo P, Al-Ramahi D, Tilli I, Aantaa RA, Scheinin M, Saari TI.
Subcutaneously administered dexmedetomidine is efficiently absorbed
and is associated with attenuated cardiovascular effects in healthy
volunteers. Eur | Clin Pharmacol. 2018;74(8):1047-54.

30. Bush SH, Grassau PA, Yarmo MN, Zhang T, Zinkie SJ, Pereira JL. The
Richmond Agitation-Sedation Scale modified for palliative care inpatients
(RASS-PAL): a pilot study exploring validity and feasibility in clinical
practice. BMC Palliat Care. 2014;13(1):17.

31. Breitbart W, Rosenfeld B, Roth A, Smith MJ, Cohen K, Passik S. The
Memorial Delirium Assessment Scale. ] Pain Symptom Manage.
1997;13(3):128-137.

32. Bruera E, Sweeney C, Willey J, Palmer JL, Strasser F, Strauch E.
Perception of discomfort by relatives and nurses in unresponsive
terminally ill patients with cancer: a prospective study. ] Pain Symptom
Manage. 2003;26(3):818-26.

33. Guardianship Act 1987 No 257. New South Wales Government; 1987

34. Breathett K, Allen LA, Udelson |, Davis G, Bristow M. Changes in Left
Ventricular Ejection Fraction Predict Survival and Hospitalization in Heart
Failure With Reduced Ejection Fraction. Circ Heart Fail.
2016;9(10):e002962.

35. Brisbane South Palliative Care Collaborative. A practical handbook
for health professionals: How to safely set up, commence and provide
necessary documentation for NIKI T34TM, T34TM and BodyGuardTM T
syringe pump infusions [Internet]. Brisbane: Brisbane South Palliative Care
Collaborative; 2022. Available from:
https://www.caresearch.com.au/portals/10/Documents/NIKI-BodyGuard-
pump-handbook-WEB-update-FINAL.pdf

36. Thomas B, Barclay G, Barbato M. Dexmedetomidine for end of life
sedation: retrospective cohort comparison study [published online ahead
of print, 2023 Jul 4]. BMJ Support Palliat Care. 2023;spcare-2023-004252.

https://preprints.jmir.org/preprint/55129 [unpublished, peer-reviewed preprint]



JMIR Preprints Thomaset a

37. Zhang X, Wang R, Lu J, Jin W, Qian Y, Huang P, et al. Effects of
different doses of dexmedetomidine on heart rate and blood pressure in
intensive care unit patients. Exp Ther Med. 2016;11(1):360-6.

38. Zaporowska-Stachowiak |, Szymanski K, Oduah M-T, Stachowiak-
Szymczak K, tuczak J, Sopata M. Midazolam: Safety of use in palliative
care. Biomed Pharmacother. 2019;114:108838.

39. Twycross R, Wilcock A, Howard P. Palliative Care Formulary. 6th ed.
Royal Pharmaceutical Society; 2018.
40. Barbato M, Barclay G, Potter J, Yeo W, Chung J. Correlation Between

Observational Scales of Sedation and Comfort and Bispectral Index
Scores. ] Pain Symptom Manage. 2017;54(2):186-93.

41. O'Sullivan R, Meagher D, Leonard M, et al. A comparison of the
revised Delirium Rating Scale (DRS-R98) and the Memorial Delirium
Assessment Scale (MDAS) in a palliative care cohort with DSM-IV delirium.
Palliat Support Care. 2015;13(4):937-944.

42. Palliative Care Outcomes Collaboration, Research and Data
[Internet]. University of Wollongong; 2023 [cited 2023 Nov 1]. Available
from: https://www.uow.edu.au/ahsri/pcoc/research-data/

43. Health USDO, Services H. Common Terminology Criteria for Adverse
Events (CTCAE). 2017;(5).

44, Henry B, Scales DC. Ethical challenges in conducting research on
dying patients and those at high risk of dying. Account Res. 2012;19(1):1-
12.

45. Bloomer M, Hutchinson AM, Brooks L, Botti M. Dying persons'
perspectives on, or experiences of, participating in research: An
integrative review. Palliat Med. 2018;32(4):851-860.

46. Clinical Excellence Commission. The last days of life Toolkit. 2016.
Available: https://www.cec.health.nsw.gov.au/keep-patients-safe/end-of-
life-care/last-days-of-life

https://preprints.jmir.org/preprint/55129 [unpublished, peer-reviewed preprint]



JMIR Preprints Thomaset a

Supplementary Files

https://preprints.jmir.org/preprint/55129 [unpublished, peer-reviewed preprint]



JMIR Preprints Thomaset a

Figures

https://preprints.jmir.org/preprint/55129 [unpublished, peer-reviewed preprint]



JMIR Preprints Thomaset a

CONSORT (or other) checklists

https://preprints.jmir.org/preprint/55129 [unpublished, peer-reviewed preprint]



JMIR Preprints Thomaset a

SPIRIT Checklist.
URL.: http://asset.jmir.pub/assets/eed4d473ec9aa6043644f b 783bab383a4. pdf

https://preprints.jmir.org/preprint/55129 [unpublished, peer-reviewed preprint]


http://www.tcpdf.org

	Table of Contents
	Original Manuscript
	Supplementary Files
	Figures
	CONSORT (or other) checklists
	CONSORT (or other) checklist 0



