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[bookmark: _Toc148535766]EXECUTIVE SUMMARY
Objective. To determine whether low-dose clonidine infusion administered to elective surgical patients following surgery could safely (1) improve the quality and quantity of sleep,
(2) reduce the incidence of postoperative delirium, and (3) if so, provide evidence and pilot data to justify conducting a multi-centre RCT in the future.
Background. Postoperative delirium affects up to 50% of surgical patients, and is costly, under-diagnosed, and associated with prolonged hospital stays, long-term cognitive decline, and increased mortality. The causes are multifactorial, including physiological stress of surgery, pain, medications (especially opioids), and poor sleep. Treatments for some causes – such as benzodiazepines to improve sleep – are themselves independent risk factors.
Dexmedetomidine is a relatively new alpha2-adrenoreceptor agonist commonly used as an ICU sedative with sympatholytic and analgesic effects, but without the respiratory depression associated with traditional sedatives such as propofol and midazolam. In addition to being less deliriogenic than propofol and benzodiazepines, dexmedetomidine has recently been shown in ICU settings (in part by our team) to be effective at treating and preventing POD, as well as improving both the duration and quality (deeper phases) of sleep.
Rationale. Dexmedetomidine is expensive and requires monitored critical care– making it impractical for routine use. Clonidine, the prototypical alpha2-agonist used to treat hypertension, provides an economical alternative, with substantially longer duration of effect, oral and transdermal formulations, and demonstrated safety in ward environments.
Design. Double-blinded, single-centre, phase II randomised, controlled trial of low- dose clonidine infusion vs. saline placebo administered on the evening of elective surgery.
Population. 120 adult patients admitted to the RBWH Elective Surgical High Dependency Unit (ESHDU) following surgery. This sample size will allow differences of
≥30 mins in total sleep time to be detected with a power of 0.90. Selection criteria includes capacity to provide written consent and excludes use of clonidine ≥1 µg kg-1 intraoperatively or in recovery, pre-operative use of an alpha2-agonist, and comorbidities likely to interfere with outcome measurement (sleep disorders, dementia, etc).
Treatment. IV infusion of either clonidine at 0.3 µg kg-1 hr-1 (up to a maximum dosing weight of 100 kg), or 0.9% NaCl placebo at the same volume rate, from 20:00 on the evening of surgery and ceased at 06:00 the following morning. Allocation will be via simple stratified randomisation with two variables – (1) use of clonidine intraoperatively or in recovery up to 1 µg kg-1 (yes; no), and (2) expected frequent awakenings (e.g. known/suspected Obstructive Sleep Apnoea, or one or two-hourly neurological or neurovascular monitoring) (yes; no).
Outcomes. Primary outcome will be total sleep duration measured using a wrist-worn FitBit Alta HR activity tracker (combined actigraphy and photoplethysmography) – an approach validated against polysomnography. Secondary outcomes will include sleep phase statistics, subjective sleep quality (Richards-Campbell Sleep Questionnaire), and incidence of delirium (Confusion Assessment Method – Intensive Care Unit). Safety will be measured by incidences of and rationale for treating doctors prematurely ceasing study medication.
Significance. Postoperative delirium is associated with significant morbidity and mortality. Dexmedetomidine shows substantial promise as a chemo-prophylactic agent for delirium, but is impractical for routine use. If this trial shows that clonidine is equally safe and effective as dexmedetomidine, and that the protocol is feasible, we would use the data to support a funding application for an NHMRC Project Grant to support a definitive multi- centre, phase III RCT.
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GLOSSARY

	Term
	Description

	APACHE
	Acute Physiology And Chronic Health Evaluation

	CAM-ICU
	Confusion Assessment Method – Intensive Care Unit

	CRF
	Case Report Form

	CLONES
	Clonidine at Low dosage postOperatively to Nocturnally Enhance
Sleep

	eCRF
	Electronic Case Report Form

	ESHDU
	Elective Surgical High Dependency Unit

	HREC
	Human Research Ethics Committee

	ICU
	Intensive Care Unit

	OSA
	Obstructive Sleep Apnoea

	PCA
	Patient Controlled Analgesia

	PCEA
	Patient Controlled Epidural Analgesia

	RASS
	Richmond Agitation-Sedation Scale

	RBWH
	Royal Brisbane & Women’s Hospital

	RCSQ
	Richards-Campbell Sleep Questionnaire

	RGO
	Research Governance Officer

	SAE
	Serious Adverse Event

	SUSAR
	Suspected Unexpected Serious Adverse Reaction

	TGA
	Therapeutic Goods Administration

	TPCH
	The Prince Charles Hospital

	UQ
	University of Queensland



1 [bookmark: 1__GENERAL_INFORMATION][bookmark: _bookmark0][bookmark: _Toc148535767]GENERAL INFORMATION
This protocol has been developed to comply with the guidelines contained in the Australian Clinical Trial Handbook, published by the Australian Government.
[bookmark: 1.1_Title][bookmark: _bookmark1][image: ]	Title
A randomised, double-blind, single-centre, placebo-controlled trial of low-dose clonidine infusion to enhance sleep in post-operative patients in the High Dependency Unit
Short title:
Clonidine at Low dosage postOperatively to Nocturnally Enhance Sleep (CLONES)
[bookmark: 1.2_Chief_investigator][bookmark: _bookmark2][image: ]	Chief investigator

	Name:
	Dr David Liu

	Title:
	Principal House Officer – Intensive Care Services Royal Brisbane & Women’s Hospital
Honorary Fellow – UQCCR & School of ITEE The University of Queensland

	Address:
	Level 8
UQ Centre for Clinical Research Building 71/918
Royal Brisbane and Women's Hospital Herston QLD 4029

	Telephone:
	XXXX XXX XXX

	Email:
	XXXX@uq.edu.aud.liu3@uq.edu.au



[bookmark: 1.3_Coordinating_and_data_management_cen][bookmark: _bookmark3][image: ]	Coordinating and data management centre

	Name:
	Department of Intensive Care Services Royal Brisbane & Women’s Hospital

	Address:
	Level 4
Dr James Mayne Building
Royal Brisbane and Women’s Hospital Cnr Butterfield St and Bowen Bridge Rd Herston QLD 4029



[bookmark: 1.4_Management_Committee][bookmark: _bookmark4][image: ]	Management Committee
1.4.1 [bookmark: 1.4.1_Members][bookmark: _bookmark5]Members

	Name
	Role
	Position
	Institution

	Dr David Liu
	Chief Investigator
	Registrar – Intensive Care Services, Honorary Fellow
	RBWH, UQ

	Prof Michael Reade
	Principal Investigator
	Consultant – Intensive Care Services, Australian Defence Force (ADF) Chair of Military Medicine and Surgery
	RBWH, UQ



	Dr Jason Pincus
	Investigator
	Consultant – Anaesthesia & Perioperative Medicine and Intensive Care Services
	RBWH

	Dr Elizabeth Hallt
	Investigator
	Junior House Officer – Centre for Medical Officer Recruitment & Education
	RBWH

	Dr Alanna Platz
	Associate Investigator
	Principal House Officer – Intensive Care Services
	RBWH

	Ms Melissa Lassig- Smith
	Research Coordinator
	Research Coordinator – Intensive Care Services
	RBWH

	Ms Christine Woods
	Research Coordinator
	Nurse Manager – Centre for Excellence and Innovation In Anaesthesia
	RBWH

	Ms Kymberley Herbst
	Research Coordinator
	Acting Nurse Unit Manager – Pre- admission Clinic
	RBWH

	Mr Alain Humblet
	Research Coordinator
	Medical Student (Year II)
	UQ


1.4.2 [bookmark: 1.4.2_Responsibilities][bookmark: _bookmark6]Responsibilities
Overseeing all aspects of the study including:
· Design, production and approval of final protocol and case report form
· Design, production and approval of patient information and consent form
· Database design and management
· Management of study budget and liaison with funding bodies
· Preparation and arrangement of contracts
· Management of regulatory affairs (TGA, CTN, etc, plus compliance, as far as this is possible, with the requirements of the US Food and Drug Administration and other foreign regulatory bodies)
· Co-ordination and assistance with HREC applications
· Study initiation
· Legal accountability and indemnity authorisation
· Budgetary oversight
· Oversight of all aspects of project management and data analysis
· Protocol training of Research Coordinators
· Organisation of investigator meetings
· Data collection and data entry/transfer
· Monitoring and assessment of adverse events
· Liaison with Data and Safety Monitoring committee
· Preparation of presentations and publications
· Media liaison

[bookmark: 1.5_Data_Safety_and_Monitoring_Committee][bookmark: _bookmark7][image: ]	Data Safety and Monitoring Committee
1.5.1 [bookmark: 1.5.1_Members][bookmark: _bookmark8]Members

	Name
	Position
	Position
	Institution

	Dr Jayesh Dhanani
	Chair
	Consultant – Intensive Care Services
	RBWH

	Dr Victoria Eley
	Member
	Consultant – Anaesthesia and Perioperative Medicine
	RBWH


1.5.2 [bookmark: 1.5.2_Responsibilities][bookmark: _bookmark9]Responsibilities
· Determination of study stopping rules
· Review of summary data of serious adverse events
· [bookmark: 1.6_Participating_centres][bookmark: _bookmark10]Liaison with study Management Committee [image: ]	Participating centres
1.6.1 [bookmark: 1.6.1_Sites][bookmark: _bookmark11]Sites
This study will be conducted at a single centre: Royal Brisbane & Women’s Hospital (SSA/2019/QRBW/44026), a 921 acute-bed tertiary referral hospital. The Principal Investigator at this site is Professor Michael Reade.
1.6.2 [bookmark: 1.6.2_Responsibilities][bookmark: _bookmark12]Responsibilities
· Overall management of study in line with the study protocol
· Study nurse recruitment and orientation
· Patient recruitment
· Protocol education of colleagues and attending clinicians
· Data query resolutions
· Adherence to local HREC guidelines and reporting guidelines
· Adverse event reporting to HREC in line with study protocol.


2 [bookmark: 2_Background_Information][bookmark: _bookmark13][bookmark: _Toc148535768]BACKGROUND INFORMATION
[bookmark: 2.1_Background][bookmark: _bookmark14][image: ]	Background
2.1.1 [bookmark: 2.1.1_Postoperative_delirium][bookmark: _bookmark15]Postoperative delirium
Delirium is a form of acute brain dysfunction characterized by a sudden onset of altered and fluctuating level of consciousness, inattention, and disorganized thinking.[1] It is the most common surgical complication in elderly patients, with a prevalence of up to 50% of postoperative patients,[2] is costly to treat, often under-diagnosed, and has serious consequences.[3] Development of delirium is associated with prolonged hospital stays, long-term cognitive decline, increased risk of other major complications, and increased mortality.[4, 5]
Delirium is commonly diagnosed in, and associated with, its hyperactive form where there is a hyperactive level of psychomotor activity accompanied by mood lability, agitation, and/or refusal to cooperate with medical care.[1] However, the hypoactive form, with a hypoactive level of psychomotor activity that is accompanied by sluggishness and lethargy approaching stupor, occurs more frequently in postoperative delirium and is associated with worse prognosis.[6] The mixed form of delirium involves fluctuation between the hyperactive and hypoactive forms.
A commonly used method for diagnosing delirium in intensive care is the Confusion Assessment Method for the Intensive Care Unit (CAM-ICU) scale.[7] It defines delirium by the presence of acute onset fluctuations in mental status, disturbance in attention, plus either an altered level of consciousness, or the presence of disorganized thinking.
2.1.2 [bookmark: 2.1.2_Reducing_the_incidence_of_postoper][bookmark: _bookmark16]Reducing the incidence of postoperative delirium
Given the high prevalence and substantial burden of disease associated with postoperative delirium, preventing and treating postoperative delirium was recently identified as a “top 10” research priority for perioperative intensive care medicine research.[8] 
The causes of delirium are multifactorial, but major risk factors for the development of postoperative delirium include presence of cognitive and behavioural disorders (e.g. dementia, pain, sleep deprivation), disease- or illness- related conditions (comorbidities), metabolic conditions (malnutrition, dehydration, electrolyte disturbances), functional impairments (e.g. poor functional status, immobilization), elderly age, polypharmacy, psychotropic medication use, urinary retention or catheter use, and constipation.[9] 
Strategies to prevent the development of postoperative delirium include addressing modifiable risk factors by avoiding the use of delirium-causing medications, minimizing systemic opioid administration, and prolonged critical care admissions.[10] Some of these strategies may be conflicting; for example, the use of systemic opioid medications to relieve pain and benzodiazepine medications to improve sleep (and therefore reduce delirium) may actually increase the risk of delirium.
2.1.3 [bookmark: 2.1.3_Pharmacological_prophylaxis_for_po][bookmark: _bookmark17]Pharmacological prophylaxis for postoperative delirium
The evidence for the effective prevention of postoperative delirium using pharmacological agents is limited.[11] A wide range of agents have previously been investigated for postoperative delirium prophylaxis, including antipsychotics, statins, melatonin, dexamethasone, gabapentin, diazepam, and dexmedetomidine. These findings are often limited by study design and methodological issues such as small study populations and non-blinded randomized controlled trials.
The pharmacological agents with greatest evidence in support for their use as prophylactic agents for postoperative delirium are haloperidol and dexmedetomidine.
Low-dose intravenous haloperidol at 0.1 mg h-1 for 12 h following non-cardiac surgery in elderly intensive care patients has been demonstrated as an effective agent for preventing postoperative delirium compared to placebo, with an absolute risk reduction of 7.9% (RR 0.659) for the incidence of delirium in the first seven days after surgery.[12] 
Dexmedetomidine has been shown to be effective at reducing delirium compared to propofol-based sedation, and as a prophylactic agent against delirium. In a trial of 183 elderly patients post cardiac surgery, sedation using dexmedetomidine (0.4 mcg kg-1 loading dose followed by 0.2-0.7 mcg kg-1 h-1 infusion) substantially reduced the

incidence of delirium (OR 0.46, 95% CI 0.23-0.92, p=0.028) compared to propofol (25- 50 mcg kg-1 min-1).[13] 
More recently, a study of low-dose infusion of dexmedetomidine (0.1 µg kg-1 h-1, no loading dose and untitrated) by Su, et al. in 700 elderly intensive care patients following non-cardiac surgery until 0800 h the next morning found a substantially lower incidence of delirium with an absolute risk reduction of 14% (OR 0.35) compared to saline placebo.[14] 
However, when dexmedetomidine was administered intraoperatively and for two hours postoperatively at a dose of 0.5 µg kg-1 h-1, no reduction in the incidence of delirium was found compared to placebo.[15] 
2.1.4 [bookmark: 2.1.4_The_emerging_role_of_alpha2-agonis][bookmark: _bookmark18]The emerging role of alpha2-agonists in preventing delirium
The aforementioned postoperative findings – that dexmedetomidine can reduce the incidence of delirium – are consistent with studies of its use as an ICU sedative. Dexmedetomidine-based sedation has been shown to more effective at preventing delirium compared to benzodiazepines.[16-18] When administered nocturnally at low doses (0.2 mcg kg-1 hr-1, titrated by 0.1 mcg kg-1 hr-1 to maintain RASS of -1 or maximum of dose of 0.7 mcg kg-1 hr-1), dexmedetomidine substantially reduced the incidence of delirium in ICU patients compared to placebo (RR 0.44, 95% CI 0.23-0.82, p=0.006).[19] Dexmedetomidine has also been shown to be effective at treating established delirium, both in mechanically ventilated patients with severe agitated delirium who were otherwise ready to be extubated,[20] and in non-intubated patients with agitated delirium refractory to haloperidol.[21] 
As a selective, central α2-adrenoreceptor agonist, dexmedetomidine acts to reduce noradrenaline release from sympathetic nerve terminals.[22] This reduces neuronal signalling in the central nervous system, prominently in the locus coeruleus, causing both sedation and anxiolysis. Both central and spinal inhibition of noradrenergic transmission also reduces conduction and perception of pain impulses. Stimulation of α2 receptors also reduces cardiovascular sympathetic tone, causing bradycardia and hypotension. The 2A subtype of the α2 receptor is the major mediator of sedation and analgesia. Combining analgesic, hypnotic and possibly direct anti-delirium effects (as discussed above), α2- adrenoreceptor agonists are the only agents to address simultaneously each of the three components of the “ICU cognitive triad”: pain, delirium, and agitation.[23] 
Dexmedetomidine has many desirable properties for use as a sedative agent compared to GABA-agonists such as minimal respiratory depression, greater rousability at similar levels of unstimulated hypnosis, and analgesia. Its prophylactic effects against postoperative delirium may potentially be due to, in addition to its sedative effects, facilitating physiological sleep and reducing the need for delirium-causing medications such as benzodiazepines, propofol, and systemic opioids.
2.1.5 [bookmark: 2.1.5_Sleep_deprivation_contributing_tow][bookmark: _bookmark19]Sleep deprivation contributing towards postoperative delirium
Poor sleep quality is extremely common in the ICU, characterized by reduced total sleep time with significant fragmentation of sleep, lack of deep sleep, and circadian rhythm disruption, and often results in sleep deprivation.[24-26]  
An observational study of 57 adult patients in a tertiary Australian ICU using polysomnography showed that patients had a median total sleep time (TST) of 5:00 (hh:mm, IQR 02:52 to 07:14), with a median of 41% of sleep occurring during daytime hours.[25] The majority of sleep was spent in light sleep, dominated by stages N1 (median 19%) and N2 (median 73%). Slow-wave and REM sleep stages were scant with medians of 0% for both, respectively. Patients frequently woke from sleep at a median rate of 27 times per hour, and a median duration of sleep without waking of only 3 minutes. Patients subjectively rated their sleep quality as poor, with a mean Richards-Campbell Sleep Questionnaire score of 47 mm (on a 0-100 mm visual analogue scale, with 100 mm representing sleeping well) on the day of discharge from ICU.
Sleep deprivation shares many of the same clinical features and risk factors as hypoactive delirium, and is considered to be a contributing – possibly independent – risk factor for the development of delirium in ICU patients.[27] 
Common causes of poor sleep in the ICU include pathophysiological factors, such as stress, organ dysfunction, inflammatory response, pain, and psychosis, and environmental factors, e.g. noise, lighting, patient care activities, diagnostic procedures, sedatives, and analgesics.[28] For example, after major intraabdominal surgery stage N3 and REM sleep appears to be suppressed on the night of surgery,[29, 30] but not during laparoscopic cholecystectomy.[31] 
Addressing modifiable risk factors for poor sleep using non-pharmacological interventions have previously been shown to reduce the incidence of delirium in ICU patients, but can require substantial resources.[32] Pharmacological approaches to improve sleep quality, however, are appealing because of their ease of implementation.[33] 
2.1.6 [bookmark: 2.1.6_Measuring_sleep_quality_in_the_ICU][bookmark: _bookmark20]Measuring sleep quality in the ICU
The gold standard for objectively measuring sleep in ICU patients is polysomnography – but this is an intrusive, labour intensive, and costly, and is impractical for routinely measuring sleep in large numbers of patients.[34] Other methods for measuring sleep quality include bispectral index (BIS) monitoring, but this is also intrusive and prone to patient dislodgement.
Wrist actigraphy has been used as a less intrusive and less costly approach for measuring sleep in ICU patients.[34] It involves patients wearing a small device on their wrist or ankle that continuously monitors gross motor movements, which are then used to determine whether patients are asleep. However, actigraphy is unable to describe sleep architecture, i.e. time spent in each sleep stage. Actigraphy has not been validated in large-scale ICU studies, but trials are currently under way.[35] 
A study of 7 short-stay post-cardiothoracic surgery ICU patients showed that actigraphy can detect sleep with high sensitivity (median 94%) but has poor specificity (median 19%).[36] That is, sleep can be reliably detected by lack of gross motor movements, but actigraphy is unable to reliably detect when patients are awake but not moving, such as when they receive sedation, are restrained, or administered neuromuscular blockers. Total sleep time is therefore overestimated compared to polysomnography.
Recent consumer sleep tracking devices, such as the FitBit Alta HR (FitBit Inc., San Francisco,  CA,  USA),  however,  combine  wrist  actigraphy  with  reflective

photoplethysmography to also measure heart rate for more precise sleep estimation. Using the two modalities, these devices can measure both the time spent in each sleep stage (wake, N1 and N2, N3, and REM) and sleep statistics (such as total sleep time, percentage of time in sleep phases, awakenings, etc.) with moderate-to-good reliability in healthy middle-aged volunteers when compared to polysomnography.[37] 
Sleep quality can also be subjectively measured using questionnaires. At least 13 questionnaires have been published or used in ICU research,[38] but the Richards- Campbell Sleep Questionnaire (RCSQ) is the only scale to have been validated in an ICU patient population.[39] The RCSQ is a brief, five-item questionnaire using 100 mm visual analogue scales that asks patients to rate their perceived sleep depth, sleep latency, number of awakenings, sleep efficiency (percentage of time asleep), and sleep quality (see Appendix J, page 51). Validation of the RCSQ against polysomnography in 70 critically ill males showed good correlation with an internal consistency reliability score of 0.9,[39] but it is unclear whether bedside nurses’ assessment of sleep quality using the RCSQ is a reliable substitute for patient self-assessment.[40, 41] 
2.1.7 [bookmark: 2.1.7_Improving_sleep_quality_with_dexme][bookmark: _bookmark21]Improving sleep quality with dexmedetomidine
In healthy adult volunteers, dexmedetomidine has been shown to induce sleep that with a similar architecture to normal physiological sleep.[42, 43] Recent findings with dexmedetomidine suggest that it can potentially improve sleep quality in postoperative ICU patients; a population associated with poor sleep quality.
In a pilot RCT of 76 elderly patients admitted to the ICU after non-cardiac surgery, Wu and colleagues compared low-dose dexmedetomidine infusion administered at 0.1 µg kg- 1 h-1 for 15 hours on the evening of surgery to saline placebo.[44] This is the same dose used to prevent delirium in another trial.[14] 
Dexmedetomidine was associated with a larger quantity of sleep and improved sleep architecture in Wu, et al.’s polysomographic study on the first night after surgery. In the dexmedetomidine group, there was an absolute increase in percentage of stage N2 sleep time by 14.7% (95% CI 0.0-31.9%, p=0.019), increased total sleep time by 69 min (95%
CI 7-132 min, p=0.028), increased median sleep efficiency by 7.8% (95% CI 0.8-14.6%, p=0.033), reduction of percentage of stage N1 sleep by 15.0% (95% CI -34.2 to -0.3%, p=0.038), and increased median duration of stage N2 sleep by 41 min (95% CI 3-83 min, p=0.019). There were no statistically significant differences in duration of N1 sleep, duration of N3 sleep, duration of REM sleep, nor sleep fragmentation index.
Subjective sleep quality in the same study was measured on an 11-point Likert scale, with 0 indicating best possible sleep and 10 worst possible sleep. Dexmedetomidine infusion was associated with a sleep quality rating of 2 (IQR 1-4) compared to placebo group, 4 (IQR 2-8), p=0.004. However, on the second and third night following surgery (when polysomnography was not recorded) the differences in subjective sleep quality were not statistically significant.
These findings show that low-dose dexmedetomidine can improve the sleep architecture of postoperative ICU patients, but this effect did not appear to persist beyond the first night (after which the infusion was stopped).

2.1.8 [bookmark: 2.1.8_Clonidine_as_an_alternative_to_dex][bookmark: _bookmark22]Clonidine as an alternative to dexmedetomidine
Given the advantages and success of dexmedetomidine-based sedation, there has been a renewed interest in repurposing clonidine for sedation and as an analgesia adjunct in intensive care – especially in its oral formulation,[45] which may also have previously unknown antipyretic effects.[46] Trials of clonidine as a sedative agent in paediatric [47] and geriatric [48] populations are currently under way.
Clonidine (trade names include Catapres and Kapvay) is the prototypical α2- adrenoreceptor agonist with a long history of use, well-known, and safe for community use.[49] It was first synthesized in the 1960s as a nasal decongestant, before being approved in the USA in 1974 for the treatment of hypertension. Clonidine is marketed in enteral, intravenous, and transdermal (depending upon market) formulations.
Other α2-adrenoreceptor agonists exist – e.g. guanfacine, guanabenz, lofexidine, tizanidine, and xylazine (veterinary use) – but there is no information on their use in critically ill or postoperative patients. Guanfacine (trade names include Tenex® and Intuniv®) is currently available in an extended release enteral formulation for the treatment of attention-deficit/hyperactivity disorder (ADHD) in the USA, Europe, and Australia.
There have been no studies to date investigating whether clonidine would be an effective prophylactic agent against postoperative delirium, or whether it would improve sleep in ICU patients. Clonidine has numerous advantages over dexmedetomidine if it were found to be an effective at preventing postoperative delirium, including lower cost, oral and transdermal formulations, fewer cardiovascular side effects, and longer half-life.
Clonidine is substantially cheaper than dexmedetomidine, especially in its non- intravenous formulations. At RBWH, the nominal cost for an ampoule (200 µg / 2 mL) of intravenous dexmedetomidine in 2017 was $52.00, compared to $5.70 for an ampoule (150 µg / 1 mL) of intravenous clonidine. Oral formulations are even cheaper; with a 150 µg tablet of clonidine costing only $0.39 each under the Pharmaceutical Benefits Scheme.
Dexmedetomidine is only available in intravenous formulation, therefore administering it to postoperative patients is invasive (requiring intravenous access), requires additional equipment (infusion pump), and is more labour intensive for nursing staff (setting up and removing the infusion). Clonidine, on the other hand, is available in oral formulation and therefore requires minimal cost and labour to administer. Transdermal clonidine (not currently available in Australia) would allow continuous low-dose administration of clonidine.
Given dexmedetomidine’s potential cardiovascular side effects (profound bradycardia and hypotension requiring treatment), it can only be given in monitored, critical-care environments. Therefore, this prevents its use outside of ICU and HDU for postoperative patients, e.g. on surgical wards. In contrast, clonidine (in oral and transdermal formulations) can be safely self-administered by patients in the community, and would therefore potentially be feasible for administration in surgical wards.
Finally, dexmedetomidine’s short elimination half-life of two hours allows for easy titration when used as a sedative,[22] but if it is used for low-dose prophylaxis then ability to titrate dosing is a less useful characteristic. Although the protective effects against delirium found for dexmedetomidine appeared to last for up to one week,[14] subjective

sleep quality improvements did not persist beyond the first night.[44] Clonidine’s substantially longer elimination half-life of 12-16 hours means that any protective effects against postoperative delirium or improvement in sleep – if they exist – may potentially last longer than for dexmedetomidine.
2.1.9 [bookmark: 2.1.9_Clonidine_dosing_for_postoperative][bookmark: _bookmark23]Clonidine dosing for postoperative delirium prophylaxis
As there have been no prior studies of clonidine use as a postoperative delirium prophylaxis agent, the optimal dosing level is unclear. Large loading doses are associated with haemodynamic side effects (hypotension, bradycardia). High maintenance infusion rates are associated with sedation (less desirable when used as a prophylaxis agent), haemodynamic side effects, and accumulation due to the relatively long (12-16 hour) elimination half-life.
Marinangeli, et al. conducted a double-blind, randomized dose-finding study in 80 patients undergoing lumbar hemilaminectomy.[50] This study shows the greatest similarities to the sub-sedative postoperative administration of dexmedetomidine in the Su, et al. study.[14] Subjects were assigned to one of four treatment groups (N=20 per group); three groups received an intravenous loading dose of clonidine 30 minutes prior to the end of surgery (either 5, 3, or 2 µg kg-1 for groups A, B, and C, respectively), followed by infusion at 0.3 µg kg-1 h-1 for 12 hours. The remaining group (D) received saline placebo bolus and infusion. The following figures from the study show the analgesia-sparing effects of postoperative clonidine, with a dose-dependent reduction of PCA requests and VAS pain scores, and haemodynamic effects associated with larger loading doses but otherwise stable maintenance infusion haemodynamics. Time points T2-T9 refer to 1, 2, 3, 4, 5, 6, 9, 12 hours post-operatively, respectively.

The above figures from the Marinangeli, et al. study show that the intravenous loading doses of clonidine peri/postoperatively are associated with small reductions in heart rate and blood pressure. No loading dose of dexmedetomidine was administered in the Su, et al. study, and unfortunately there was no “clonidine infusion only” group in the Mariangeli, et al. study for direct comparison.
The current Australian Medicines Handbook guidelines for clonidine as an anaesthesia adjunct recommends an intravenous loading dose of 1.5-5.0 µg kg-1 (maximum 600 µg) followed by infusion at 0.3 µg kg-1 h-1.[51] 
This recommendation appears to be based on the Bernard, et al. study of the effects of clonidine vs. placebo on haemodynamic and adrenergic responses during anaesthesia recovery.[52] A loading dose of oral clonidine at 3.5 µg kg-1 clonidine was administered pre-operatively, followed by postoperative infusion at 0.3 µg kg-1 h-1. The loading dose was associated with a mean reduction in blood pressure by 15 mm Hg and heart rate by 20 bpm. After the loading dose and six hours of maintenance infusion, the mean reduction in blood pressure and heart rate was 13 mm Hg and 22 bpm, respectively.
[bookmark: _Hlk148542552]Srivastava et al. compared intravenous clonidine with intravenous dexmedetomidine (N=35 in each group) for short-term sedation in ICU patients (mostly postoperative surgical), with doses titrated to target Ramsay Sedation Scale scores of 3 (awake; responsive to commands only) or 4 (asleep; brisk response to light glabellar tap or loud auditory stimulus), but limited by haemodynamic side effects.[53] Median infusion doses were 0.4 µg kg-1 h-1 for dexmedetomidine, and 1.4 µg kg-1 h-1 for clonidine, for similar levels of sedation. Assuming a linear conversion, scaling the 0.4 µg kg-1 h-1 dexmedetomidine dose down to 0.1 µg kg-1 h-1 used in the Su, et al. study[14] would result in an equivalent infusion rate of 0.35 µg kg-1 h-1 for clonidine. This is similar to the
0.3 µg kg-1 h-1 maintenance rate used in the Marinangeli, et al. study and also recommended by the Australian Medicines Handbook guidelines. Loading doses of intravenous clonidine reported in the literature were administered at doses of 1 µg kg-1 or higher and associated with immediate dose-dependent side effects of bradycardia and hypotension, but did not require treatment at lower doses.[50, 53-56] 
Transdermal clonidine, Catapres-TTS®, marked as a 7-day antihypertensive patch in New Zealand and the USA (but not Australia), provides continuous delivery of clonidine at a rate of 100, 200, or 300 µg day-1.[57] This formulation of clonidine is most similar to the low dose, sub-sedative infusion rate of dexmedetomidine in the Su, et al. study,[14] in contrast to clonidine studies where loading boluses were administered intravenously, or oral dosing. For an average 90 kg adult (see RBWH HDU audit data, below), clonidine patches would hypothetically provide an equivalent infusion rate of 0.05, 0.09, or 0.14 µg kg-1 h-1. According to the Catapress-TTS® prescribing information, therapeutic effects (i.e. antihypertensive) are not expected to begin until 2-3 days after initial patch application.
Therefore, administration of a low dose clonidine infusion at a rate of 0.3 µg kg-1 h-1 (without a loading bolus) on the night of elective surgery would not be expected to be associated with anti-hypertensive or other noticeable side effects.

2.1.10 [bookmark: 2.1.10_RBWH_ESHDU_audit_data][bookmark: _bookmark24]RBWH ESHDU audit data
The Royal Brisbane & Women’s Hospital Elective Surgical High Dependency Unit (ESHDU) is an intermediate care unit [58] for postoperative elective surgical patients requiring a higher level of care than surgical wards, but not requiring intensive care admission. The key differences between the ESHDU and ICU are that the ESHDU admits postoperative elective surgical patients only, is staffed primarily by surgical nurses and one ICU nurse, includes haemodynamic monitoring and respiratory support (e.g. CPAP), but excludes patients with respiratory instability.
An unpublished audit of RBWH ESHDU admissions between March 2015 and February 2017 (inclusive) showed an average of 66.2 ESHDU admissions per month (range 31- 94). Patients were admitted to the ESHDU on average at 16:48 on the day of surgery, and discharged 12:51 on the following day.
The average weight of ESHDU patients was 89.8 kg. The proportion of patients aged under 55 years, between 55 and 64 years, and over 65 years, was 37%, 20%, and 43%, respectively.
Patient Controlled Analgesia (PCA) devices were in situ at the time of admission for 23% of HDU patients. Only 1% of patients were prescribed clonidine at the time of HDU admission, and no HDU patients were prescribed dexmedetomidine.
While in ESHDU, 6% of patients (4.0 month-1) were prescribed an antipsychotic, and 8% of patients (5.5 month-1) were prescribed a benzodiazepine.
The distribution of surgical specialties and discharge destinations for ESHDU patients is shown below:

	Surgical specialty
	Patients
	
	Destination
	Patients

	Neurosurgery
	18.1%
	
	8AS
	21.2%

	General
	17.2%
	
	7BW
	16.3%

	Vascular
	11.9%
	
	9AS
	12.8%

	ENT
	8.5%
	
	7AN
	8.9%

	Orthopaedic
	6.5%
	
	8AN
	8.0%

	Urology
	3.7%
	
	9AN
	7.6%

	Plastic
	2.1%
	
	7BS
	4.7%

	Not specified
	22.7%
	
	6AN
	4.3%

	
	Home
	10.2%



An audit of pre-admission clinics held in the three-month period between 1st February 2018 until 1st May 2018 showed that 202 patients were booked for ESHDU at the clinic. Of these 202 patients, 120 (59%) were subsequently admitted to either ESHDU or ICU by June 2018. Since ICU research coordinators are only available on weekdays until 18:00, the subset of patients who were admitted to and discharged from ESHDU during business hours was determined from the audit data. A total of 59 patients (29% of ESHDU bookings) were admitted prior to 18:00 between Monday and Thursday, inclusive. A further 24 patients (total of 83 patients, 41%) were admitted in the next two hours, 18:00 and 20:00, between Monday and Thursday.

[bookmark: 2.2_Trial_rationale][bookmark: _bookmark25][image: ]	Trial rationale
Postoperative delirium (POD) is a common complication in surgical ICU patients, and it is associated with substantial morbidity and mortality. Sleep quality is notoriously poor in this population, and this is considered to be an independent risk factor for delirium. Medications such as opioids to manage postoperative pain and benzodiazepines to aid sleep are associated with increased risk of delirium.
Recent findings reported by Su, et al. and Wu, et al. – that low-dose dexmedetomidine infusion on the first night following surgery can reduce the incidence of delirium,[14] as well as improve the quantity and quality of sleep,[44] – show the promising potential of dexmedetomidine as an agent for postoperative delirium prophylaxis and improving sleep.
The cost of dexmedetomidine, however, is substantial – especially if it were to be administered routinely in postoperative patients. Furthermore, due to its cardiovascular side effects dexemedetomidine can only be administered in critical care environments – limiting its use to ICU and HDU settings.
If similar benefits of reduced delirium and improved sleep were found for clonidine, this would result in improved care with substantial cost savings compared to dexmedetomidine. With clonidine’s substantially longer half-life, the improvement in sleep quality may potentially persist longer than for one night as with dexmedetomidine.
Intravenous clonidine is being studied in this trial to determine whether the effects of improved sleep and reduced incidence of delirium reported in the Wu, et al.[44] and Su, et al.[14] studies with intravenous dexmedetomidine also exist with clonidine administered in the same manner. Furthermore, if any adverse effects were to occur or be suspected with clonidine, as an infusion it can be ceased immediately.
If this study were to find similar results with clonidine, and that it is safe to be administered as a postoperative infusion, then its oral or transdermal formulations can be investigated in the future. Postoperative clonidine could potentially be administered with minimal resources outside of ICU and HDU settings, such as in general surgical wards – much like how venous thromboembolism prophylaxis is routinely administered to patients postoperatively.


3 [bookmark: 3_Trial_aim_&_Hypothesis][bookmark: _bookmark26][bookmark: _Toc148535769]TRIAL AIM & HYPOTHESIS
[bookmark: 3.1_Trial_objectives][bookmark: _bookmark27][image: ]	Trial objectives
The aim of the clinical research program that includes this study is to reduce delirium in post-operative patients using a2-agonists as chemoprophylaxis agents. Dexmedetomidine has been shown to be effective at preventing delirium in postoperative ICU patients, but it is not known whether the same effects would be found with clonidine, as a less selective a2-agonist than dexmedetomidine. There have been no large, multicentre, phase III trials of a2-agonists for postoperative delirium prophylaxis, therefore it is also not known whether this would be feasible.
The primary measure of sleep quality will be Total Sleep Time (hours). Principal secondary measures relate to sleep, delirium, and fever.

[bookmark: 3.2_Trial_aims][bookmark: _bookmark28][image: ]	Trial aims
The specific aims of this trial are to:
1. Determine whether a fixed, low-dose intravenous infusion of clonidine improves sleep in elective post-operative ESHDU patients.
2. Demonstrate the safety of low-dose IV clonidine infusions in ESHDU patients.
3. Provide preliminary data and sample size estimates for delirium outcomes.
4. Test the feasibility of the research protocol for a future phase III, multi-centre RCT that is adequately powered to show differences in delirium outcomes.
[bookmark: 3.3_Hypotheses][bookmark: _bookmark29][image: ]	Hypotheses
1. Total sleep time will be statistically significantly higher in the clonidine group by at least 30 mins compared to the control group.
2. There will be a non-statistically significant trend of reduced incidence of delirium in the clonidine group, which would justify confirmation in a multicentre RCT.
[bookmark: 3.4_Trial_feasibility][bookmark: _bookmark30][image: ]	Trial feasibility
3.4.1 [bookmark: 3.4.1_Ethical_imperative_and_clinical_eq][bookmark: _bookmark31]Ethical imperative and clinical equipoise
Postoperative delirium is a common surgical complication that is associated with substantial morbidity and mortality. Interventions that reduce delirium could therefore benefit a large patient population. Furthermore, as the ESHDU is an intermediate care unit with patients who are not critically ill, if this study demonstrates improved sleep and/or reduced delirium with clonidine infusion there would be evidence in support for testing postoperative clonidine in less acute settings such as surgical wards.
There is clinical equipoise for randomizing subjects to clonidine or saline placebo. Medications such as benzodiazepines are frequently prescribed to postoperative patients in hospital to facilitate sleep, but many of them are known to be deliriogenic and the sleep they produce is non-physiologic. Evidence is emerging that a2-agonists such as dexmedetomidine can reduce delirium and improve sleep in the ICU, but there have been no formal trials of clonidine for this indication. Clonidine is a safe medication with 30 years of use as an anti-hypertensive agent. However, there are no published high quality (i.e. multicentre, phase III studies) validating the use of any pharmacological agents to prevent delirium in postoperative patients at this time. Non-pharmacological approaches to reducing the incidence of delirium have been demonstrated in the literature, and this study protocol would not prevent their use.
3.4.2 [bookmark: 3.4.2_Investigator_track_record][bookmark: _bookmark32]Investigator track record
The Chief and Principal Investigators (DL and MR) have established research track records. MR (site Principal Investigator) has extensive research experience in delirium and sedation in the ICU, including conducting an RCT of dexmedetomidine to treat established delirium.[20] 
Representatives from stakeholder departments are involved in this study as investigators and research coordinators on the management committee, including pre-admission clinic (KH), anaesthesia and perioperative medicine (JP, LD), and intensive care services (DL, MR, JP, AL).

This study includes research training for a medical intern (EH) and medical student (AH), supervised by the Chief Investigator (DL).
[bookmark: 3.5_Trial_compliance][bookmark: _bookmark33][image: ]	Trial compliance
The management committee take responsibility for this trial and will ensure that it will be conducted in accordance with the protocol and international standards of Good Clinical Practice in the Australian context.


4 [bookmark: 4_Trial_Design][bookmark: _bookmark34][bookmark: _Toc148535770]TRIAL DESIGN
[bookmark: 4.1_Type/design_of_the_trial][bookmark: _bookmark35][image: ]	Type/design of the trial
CLONES will be a single centre, prospective, randomised, placebo-controlled, double- blinded Phase II effectiveness study comparing clonidine and placebo IV infusion in post-operative HDU patients.
[bookmark: 4.2_Measures_taken_to_minimise/avoid_bia][bookmark: _bookmark36][image: ]	Measures taken to minimise/avoid bias
4.2.1 [bookmark: 4.2.1_Randomisation_and_allocation_conce][bookmark: _bookmark37]Randomisation and allocation concealment of study treatment
Randomisation will be achieved using a computerised randomization scheme generated by the Robust Randomization App (RRApp) (accessed via https://clinicalresearch- apps.com/RRApp.html) prior to recruitment, and uploaded to the Randomization Module in the REDCap eCRF database hosted by MNHHS.
Enrolled subjects will be randomized to the study treatment group by an un-blinded ICU research coordinator accessing the REDCap Randomization Module.
To minimise the effects of potential confounding by imbalances in baseline characteristics on sleep, simple stratified randomisation will be used with four strata based upon two binary variables:
· Intraoperative or PACU administration of either IV or oral clonidine up to a maximum total dose of 1 µg kg-1 (yes; no)
· Expected frequent awakenings, i.e. one or more of the following: known or suspected Obstructive Sleep Apnoea, two-hourly or more frequent neurological or neurovascular monitoring (yes; no)
4.2.2 [bookmark: 4.2.2_Blinding][bookmark: _bookmark38]Blinding
Both clonidine and normal saline placebo will be given by continuous infusion.
To preserve blinding of the patient, clinical staff and investigators, infusion syringes/bags will be prepared away from the bedside by an ICU research coordinator who will not be involved in the assessment of the same patient’s outcomes or the direct care of the patient. Such syringes/bags will be marked with a number corresponding to the study registry (see Appendix I, page 50), with access restricted to a site research coordinator who is not responsible for ascertainment of patient outcome.

5 [bookmark: 5_ASSESSMENT_OF_EFFICACY_AND_SAFETY][bookmark: _bookmark39][bookmark: _Toc148535771]ASSESSMENT OF EFFICACY AND SAFETY
[bookmark: 5.1_Specification_of_the_efficacy_parame][bookmark: _bookmark40][image: ]	Specification of the efficacy parameters
5.1.1 [bookmark: 5.1.1_Primary][bookmark: _bookmark41]Primary
Total Sleep Time (hours)
5.1.2 [bookmark: 5.1.2_Secondary][bookmark: _bookmark42]	Secondary Efficacy:
· Sleep
· Awakenings (number of events)
· Sleep fragmentation index (awakenings / total sleep time)
· REM sleep time (hours) and proportion of total sleep (%)
· Light sleep time (hours) and proportion of total sleep (%)
· Deep sleep time (hours) and proportion of total sleep (%)
· Awake time (hours)
· Sleep efficiency (%)
· Subjective sleep quality reported by subject Richards-Campbell Sleep Questionnaire (RCSQ) scored using 100 mm visual analogue scales (Appendix J, page 51)
· Sleep depth
· Sleep latency
· Awakenings
· Returning to sleep
· Sleep quality
1. Total score (average of items 1-5)
2. Noise – scale item additional to original RCSQ[39]
· Nurse’s RCSQ scores – as above
· Delirium
· Presence of post-operative delirium, measured using CAM-ICU (Appendix K, page 52) (yes/no) at:
· Start of study (HDU admission)
· End of study (between 0700-0900h on Day 1 post op)
· Presence of post-operative agitation, measured using RASS (Appendix L, page 53), at the same time points as for CAM-ICU
· Need for supplementary antipsychotic medication, including but not limited to haloperidol, olanzapine, quetiapine (yes/no)
· Need for supplementary sedatives, including but not limited to benzodiazepines, propofol (yes/no)
· Nursing reports of delirium during HDU admission assessed between 0700-0900h on Day 1 post op (yes/no)
· Nursing reports of agitation during HDU admission assessed between 0700-0900h on Day 1 post op (yes/no)
· Fever
· Incidence of fever > 38.0 deg C between 2000-0600 (yes / no)
· Time patient was febrile > 38.0 deg C between 2000-0600 (hours)
· General
· Duration of study drug infusion assessed between 0700-0900h on Day 1 post op (hours : minutes)
· Total opioid use in ESHDU between 20:00 and 06:00 (fentanyl equivalent in mcg)
· ESHDU length of stay (hours : minutes)
· Acute hospital length of stay (days)

Safety:
· Instances of study medication being prematurely ceased (see Appendix M, page 54)
· Indication for ceasing study medication (e.g. hypotension, bradycardia)
· Treatments given or complications associated with ceasing study medication (e.g. fluids, vasopressors)
· Details of any SAEs or SUSARs
Demographics:
· Age (years)
· Sex (male; female)
· Duration of surgery (hours : minutes)
· Time of ESHDU admission (24 hour time)
· Whether patient was transferred to ICU due to ESHDU closure for staffing reasons (yes/no)
· Type of anaesthesia (general; spinal; regional)
· Admission diagnosis
· APACHE II score at HDU admission
· APACHE Physiology Score
· APACHE II risk of death
· Total clonidine administered intraoperatively (µg)
· Total clonidine administered in PACU (µg)
· Postoperative analgesia at ESHDU admission (PCA, PCEA, epidural infusion only, none of the above)
[bookmark: 5.2_Methods_and_timing_for_assessing,_re][bookmark: _bookmark43][image: ]	Methods and timing for assessing, recording, and analysing of efficacy parameters
Total sleep and sleep phase times will be recorded using a commercial wrist-worn device, Fitbit Alta HR, that combines actigraphy and photoplethsymography. The device will be applied once the subject has been enrolled into the study following ESHDU admission on the day of surgery. The FitBit will be removed the following morning after the study medication has been ceased.
Patients will complete their own RCSQ (or with the assistance of the study-coordinator) after the study medication has been ceased the following morning.
Delirium assessment (CAM-ICU) and sedation assessment (RAAS) will be measured at study enrolment (shortly after HDU admission) and conclusion (the morning after surgery).
If the study medication is prematurely ceased, the FitBit device will continue to record data and other assessments will occur at the normal times (to facilitate intention-to-treat analyses).
[bookmark: 5.3_Standard_care_and_patient_monitoring][bookmark: _bookmark44][image: ]	Standard care and patient monitoring in ESHDU
Patients participating in the study will continue to receive the standard care of monitoring while in HDU, plus any specific monitoring required due to the nature of their surgery or comorbidities.

· Continuous nursing visual observations with 1:1 nurse:patient allocation (or 1:2 if lower acuity) plus regular patient assessments (minimum four hourly)
· 12-lead ECG upon admission
· Continuous telemetry (including derived respiratory rate)
· Continuous pulse oximetry
· Non-invasive blood pressure (minimum four hourly)
· Neurological observations (GCS and pain assessment) (minimum four hourly)
· Twice-daily (minimum) full assessments by ICU registrar for the pod
· Evening assessment by ICU senior registrar
· Twice-daily (minimum) assessments by ICU consultant
Monitoring specific to particular types of surgery or comorbidities when clinically indicated may include:
· Continuous arterial blood pressure
· Hourly drain outputs and patency assessment, e.g. indwelling catheter, extra- ventricular drains
· Daily drain outputs and patency assessment – e.g. wound drains
· Hourly Patient-Controlled Analgesia usage
· Hourly neurological observations
· Hourly neurovascular limb observations, including Doppler pulses
· End-tidal CO2 (if using high-flow nasal prongs)
· More frequent or specific types of observations if requested by surgical team
· ICU registrar immediately available for urgent patient reviews in ESHDU, plus ICU senior registrars + consultant on call
· On-call surgical staff for advice and/or reviews for urgent clinical deteriorations
The monitoring described above is standard care for patients admitted to ESHDU. For this study, however, only the data items explicitly listed in section 5.1 Specification of the efficacy parameters (page 20) will be collected in the Case Report Form.


6 [bookmark: 6_STATISTICS][bookmark: _bookmark45][bookmark: _Toc148535772]STATISTICS
[bookmark: 6.1_Sample_size_and_justification][bookmark: _bookmark46][image: ]	Sample size and justification
6.1.1 [bookmark: 6.1.1_Sample_size][bookmark: _bookmark47]Sample size
A total of 120 patients will be recruited (60 in each group) from the RBWH Elective Surgery High Dependency Unit (ESHDU).
6.1.2 [bookmark: 6.1.2_Justification][bookmark: _bookmark48]Justification
Power analysis indicates that 120 patients are needed to show a 30-minute difference in Total Sleep Time between treatment groups using a two-tailed Student’s t-test with two independent groups, alpha of 0.05, power of 0.90. Effect size was calculated based on a mean Total Sleep Time of 407.1 minutes (SD 50.1 minutes) reported in a healthy population of middle aged adults using polysomnography.[37]

This study is not powered to detect statistically significant differences in incidence of delirium (based on CAM-ICU assessment) between treatment groups. However, findings from this study will be used to determine sample sizes required for future studies where delirium incidence is a primary outcome.
[bookmark: 6.2_Statistical_methods][bookmark: _bookmark49][image: ]	Statistical methods
A detailed statistical analysis plan will be developed before completion of recruitment:
· All analyses will be conducted on an intention-to-treat basis.
This study was registered with the Australia New Zealand Clinical Trials Registry (ACTRN12619000669190) under Universal Trial Number U1111-1229-9703 prior to recruitment of subjects.
[bookmark: 6.3_Interim_analysis][bookmark: _bookmark50][image: ]	Interim analysis
No interim efficacy analysis is planned. A blinded interim safety analysis may be performed by the Data and Safety Monitoring Committee at their request, but this will not affect the Type I error rate of the study.
[bookmark: 6.4_Criteria_for_the_termination_of_the_][bookmark: _bookmark51][image: ]	Criteria for the termination of the trial
The Data and Safety Monitoring Committee will terminate the trial if there are substantiated reports of attributable serious adverse effects associated with either treatment arm that suggest enrolment in the trial is associated with harm, or if there is a significant increase in adverse safety outcomes at the time of any interim analysis.


7 [bookmark: 7_SELECTION_AND_WITHDRAWAL_OF_SUBJECTS][bookmark: _bookmark52][bookmark: _Toc148535773]SELECTION AND WITHDRAWAL OF SUBJECTS
[bookmark: 7.1_Subject_inclusion_criteria][bookmark: _bookmark53][image: ]	Subject inclusion criteria
1. Post-operative elective surgical patients admitted to the RBWH Elective Surgery High Dependency Unit (ESHDU).
2. ESHDU doctor (registrar or consultant) agrees to the subject’s participation.
[bookmark: 7.2_Subject_exclusion_criteria][bookmark: _bookmark54][image: ]	Subject exclusion criteria
1. Age less than 18 years.
2. Pregnancy or breastfeeding.
3. Patients admitted to ICU (instead of ESHDU) due to their clinical status. Patients who are admitted to an ICU bed for logistical reasons (e.g. ESHDU pod closure) will remain eligible.
4. ICU research coordinators are not available for enrolment (e.g. after 20:00) or completion of study assessments (Saturday morning – i.e. Friday admissions).
5. Patients who are expected to be discharged home directly from ESHDU the day after surgery.
6. Patients who take an 2 agonist (e.g. clonidine, moxonidine, lofexidine, guanfacine) as a regular medication prior to surgery.
7. Patients prescribed an 2 agonist (e.g. clonidine or dexmedetomidine) during the current admission (e.g. as premedication, perioperatively as an adjunct to anaesthesia, or as a PCA/PCEA adjunct) except:

· IV or oral clonidine up to maximum total dose of 1 µg kg-1 administered either intraoperatively or in the Post Anaesthesia Care Unit will be permitted.
8. Advanced dementia (in the premorbid state requiring professional nursing care), or does not have capacity to provide valid consent pre-operatively.
9. The patient has previously been enrolled in a clinical trial of a sedative, antipsychotic or anti-delirium medication during this admission.
10. Severe bradyarrhythmia resulting from either sick sinus syndrome or AV block of second or third degree.
11. Known allergy to 2-agonists including clonidine or dexmedetomidine.
12. End-stage kidney disease (CKD Stage 5) or use of dialysis (prior to or during current admission).
13. Comorbidities that will prevent or interfere with sleep measurement via the FitBit Alta HR, i.e. disease or condition such that wearing the device is either not possible (e.g. bilateral amputee, burns, loss of skin, etc), or will not be effective due to abnormal limb movement (e.g. quadriplegia, severe motor neuron disease, etc).
[bookmark: 7.3_Subject_withdrawal_criteria][bookmark: _bookmark55][image: ]	Subject withdrawal criteria
1. Subjects may withdraw at any time without prejudice. The study medication infusion will be stopped. The wrist actigraphy device can continue collecting data until the end of study, and sleep questionnaires completed, if the patient consents (for intent- to-treat analyses), otherwise they will also be removed and omitted.
2. Treating clinicians (both intensivist in HDU or treating surgical team) may cease the study medication infusion at their discretion, e.g. if they are concerned about study medication related side effects. The wrist actigraphy device will continue to record sleep data, and the patient will be retained in the intent-to-treat analysis.
3. Subjects transferred to ICU during the study period may have the study medication continued or discontinued at the discretion of the treating intensivist. Data collection (via FitBit, surveys) should continue if possible and the treating intensivist agrees.
7.3.1 [bookmark: 7.3.1_Unblinding][bookmark: _bookmark56]Unblinding
Patients whose study drug infusion is discontinued will not be unblinded unless knowledge of the randomised treatment allocation would influence future patient care in a significant fashion. The physician responsible for the clinical care of the patient will have sole authority to unblind the patient, after discussion with the (Site) Principal Investigator, Chief Investigator, or member of the Data and Safety Monitoring Committee.
The reason for unblinding will be provided, together with details of the name of the clinician making the decision, the date and time the decision was made and any documentation that supports the decision.
In any case of unblinding, the follow-up schedule of data collection will be maintained to enable full analysis of all patient data on an intention-to-treat basis.
7.3.2 [bookmark: 7.3.2_Data_management_of_withdrawn_patie][bookmark: _bookmark57]Data management of withdrawn patients
In patients in whom the study medication infusion has been discontinued, the wrist actigraphy device will continue to record data and further data collection will continue (unless the patient or their representative has specifically withdrawn consent).

Patients in whom the study medication infusion has been discontinued will be included in the final analysis on an intention to treat basis where data is available (i.e. the wrist actigraphy device was not removed, and sleep questionnaires have been completed).


8 [bookmark: 8_TREATMENT_OF_SUBJECTS][bookmark: _bookmark58][bookmark: _Toc148535774]TREATMENT OF SUBJECTS
[bookmark: 8.1_Study_treatment_description,_dosage_][bookmark: _bookmark59][image: ]	Study treatment description, dosage and usage regimen
The study medication, either active treatment or placebo, will be administered in the ESHDU as a continuous intravenous infusion. Active treatment will be clonidine at a maintenance rate of 0.3 µg kg-1 h-1 (up to a maximum dosing weight of 100 kg) with no loading dose. Placebo will be 0.9% saline administered in the same volume and rate as the active treatment.
The study medication will be supplied to the bedside nurse in identical 30 or 60 mL syringes (depending upon body weight) containing drug diluted from the original vials by an unblinded research coordinator or clinical nurse not involved in the patient’s care or assessment of outcomes. Active treatment syringes will contain either 300 µg of clonidine in 30 mL 0.9% saline, or 450 µg of clonidine in 45 mL 0.9% saline (the same concentration used in the ICU). Placebos will contain 30 or 45 mL of 0.9% saline.
[bookmark: 8.2_Duration_of_expected_participation][bookmark: _bookmark60][image: ]	Duration of expected participation
Study enrolment and participation will commence once the subjects are admitted to ESHDU following surgery. Study medication infusion will commence at 20:00 on the evening (same day) of surgery and cease at 06:00 the morning after surgery, for a total duration of 10 hours.
No further contact will be made with patients post discharge from ESHDU to the ward.
[bookmark: 8.3_Medication(s)/treatment(s)_permitted][bookmark: _bookmark61][image: ]	Medication(s)/treatment(s) permitted and not permitted before and/or during the trial
Whilst receiving the study treatment, any other element of standard care may be administered. Specifically, antipsychotic (e.g. haloperidol, olanzapine, quetiapine), sedative (e.g. propofol, benzodiazepines), and analgesics (e.g. morphine, fentanyl) may be administered according to the preference of the treating clinicians.
The only prohibited medications will be supplemental 2 agonists including but not limited to clonidine, dexmedetomidine, moxonidine, lofexidine, and guanfacine. If the treating doctors consider supplemental clonidine (i.e. in addition to the study medication) or dexmedetomidine to be in the best interests of the subject, then the study medication will be ceased and the subject withdrawn from further treatments (but data collection using the FitBit and questionnaires will continue).
2 antagonists (such as phenoxybenzamine) are permitted during trial.
Patient management will be otherwise unaffected and the treating clinicians will be free to provide whatever other medical care is deemed necessary for the patient.

[bookmark: 8.4_Accountability_procedures][bookmark: _bookmark62][image: ]	Accountability procedures
8.4.1 [bookmark: 8.4.1_Study_treatment_inspection][bookmark: _bookmark63]Study treatment inspection
The unblinded ICU Research Coordinator will be responsible for preparing the blinded study medication, and document study medication use and disposal to enable comprehensive tracking and reconciliation of all study treatments.
8.4.2 [bookmark: 8.4.2_Disposal_of_used_and_unused_blindi][bookmark: _bookmark64]Disposal of used and unused blinding material and study treatment
Once recruitment is complete, any unused study medication will remain in the ICU for clinical use.
[bookmark: 8.5_Maintenance_of_study_treatment_rando][bookmark: _bookmark65][image: ]	Maintenance of study treatment randomisation codes
Randomisation of subjects to treatment conditions will be performed using simple stratified randomisation electronically using the REDCap Randomization Module.
Randomisation codes for enrolled patients will be archived by the Department of Intensive Care Services research office according to local procedures.
All staff apart from the Chief and Principal Investigators (DL, MR) and the research staff member responsible for preparation of the study medication infusion will be blinded as to the treatment allocation. The other investigators (JP, EH) will remain blinded, and will perform any blinded causality assessments if required.


9 [bookmark: 9_STUDY_PROCEDURES][bookmark: _bookmark66][bookmark: _Toc148535775]STUDY PROCEDURES
This section describes the CLONES study procedures and how they relate to patient flow through elective surgery and ESHDU bookings. Refer also to the Schedule of Events in Appendix C, page 42.
[bookmark: 9.1_Pre-Admission_Clinic][bookmark: _bookmark67][image: ]	Pre-Admission Clinic
All patients booked for ESHDU at pre-admission clinic will be advised that they may be invited to participate in the study. (Some patients booked for an ESHDU bed may have their bookings cancelled at a later date.)
After all pre-admission clinic activities have been completed – but before the patient booked for ESHDU leaves the clinic – one of the pre-admission clinic nurses will hand the patient an information sheet about the CLONES study (see Appendix D, page 43).
[bookmark: 9.2_After_Pre-admission_Clinic_But_Prior][bookmark: _bookmark68][image: ]	After Pre-admission Clinic But Prior to Day of Surgery
Potential CLONES study subjects will primarily be identified through the RBWH ICU Bed Bookings Calendar. (Some of these potential subjects may have received an information sheet at the pre-admission clinic appointment.) Patients booked for an ESHDU bed will be contacted at least one day prior to their surgery to invite their potential participation in the study, discuss any concerns, and gain their verbal consent if they are willing to participate. Contact will be via phone calls (Appendix F – Telephone Script, page 47) and/or text message (Appendix N – Mobile Text Message Template, page 55) will be conducted by a study investigator (e.g. EH, AP, DL). Alternatively,

where an investigator is not available, an anaesthetic research coordinator will call the patients (with follow up from a study doctor if necessary).
[bookmark: 9.3_Day_of_Surgery][bookmark: _bookmark69][image: ]	Day of Surgery
9.3.1 [bookmark: 9.3.1_Prior_to_Surgery][bookmark: _bookmark70]Prior to Surgery
After the patient has arrived in hospital on the day of surgery and signed in, an anaesthetics research coordinator will seek written consent from potential subjects (see Appendix E, page 45). Patients who have been electively admitted to the ward prior to the day of surgery will have written consent sought either on the ward, or in the perioperative waiting areas. Patients who were not identified at pre-admission clinic will be provided an information sheet and given sufficient time to read it prior to providing written consent.
Written consent forms will either remain in the patients’ chart (until they are admitted to ESHDU) or be pre-emptively collected by an ICU research coordinator.
9.3.2 [bookmark: 9.3.2_Surgery_and_Recovery][bookmark: _bookmark71]Surgery and Recovery
Participation in the CLONES study will have no direct involvement of the anaesthetic or surgical teams intraoperatively, or in the post anaesthesia care unit.
9.3.3 [bookmark: 9.3.3_ESHDU_Admission][bookmark: _bookmark72]ESHDU Admission
After potential CLONES subjects are admitted to ESHDU, an ICU research coordinator will:
· Assign potential subjects a screening number.
· Formally assess eligibility criteria.
· Confirm with ESHDU doctor that they consent to the subject participating in the study.
· Enrol subjects into the CLONES study if eligible.
· Conduct a baseline CAM-ICU assessment (prior to randomisation and treatment group allocation).
· Apply the FitBit Alta HR device to the subjects’ wrist.
· Request that another (unblinded) ICU research coordinator randomises the subject and prepares study medication – see below.
· Request the ESHDU doctor prescribe the study medication in Metavision.
· Request the bedside nurse sets up and administers the study medication to begin at 20:00 (or the ICU research coordinator will do this if the bedside nurse is busy) and cease at 06:00.
· Leave a Richards-Campbell Sleep Questionnaire to be completed by the overnight bedside nurse immediately before shift change at 07:00 the following morning, and chart this task in Metavision.
· Document the patients’ participation in the study in Metavision, and also document that any doctor may cease the study medication at any point if clinically indicated (see Appendix G, page 48).
An unblinded ICU research coordinator will:
· Randomise the subject to treatment group via the REDCap Randomization Module.
· Prepare the study medication at a location away from the ESHDU (ICU Pod 1).

· Have no (further) direct involvement in measurement of outcomes (such as CAM- ICU and RCSQ) nor patient care activities once they are unblinded to treatment group for the patient.
If the ESHDU admission occurs late in the day and only one ICU research coordinator is available, the same research coordinator can perform all of the CLONES study activities required on the first day of ESHDU admission. This includes enrolling the subject, conduct the CAM-ICU assessment, randomising the subject, preparing study medications, etc. As randomisation occurs after CAM-ICU assessment, this will not result in loss of blinding. However, a different ICU research coordinator will need to assess patient outcomes the following morning.
[bookmark: 9.4_Morning_After_Surgery][bookmark: _bookmark73][image: ]	Morning After Surgery
The bedside nurse looking after the patient overnight will complete a Richards-Campbell Sleep Questionnaire with their subjective ratings of the patient’s sleep quality (and will refrain from discussing their scores with the patient) before shift change at 07:00 the morning after surgery.
Study medication infusion will be ceased at 06:00 the following morning after surgery by the bedside nurse (as scheduled in the Metavision prescription).
After the study medication has been ceased, an ICU research coordinator (blinded to the treatment group) will:
· Remove the FitBit Alta HR device from the patient.
· Conduct a CAM-ICU assessment.
· Assist the patient in completing the RCSQ.
· Collect the RCSQ completed by the bedside nurse.
· Download sleep data from the FitBit Alta HR device.
· Export and retain an electronic copy of the FitBit Alta HR sleep statistics data as source data.
· Record CRF data including the subject’s demographics, data relating to study medications, adverse events, safety data (e.g. premature termination of study medication), etc.
The subject’s involvement in the study will conclude at this point, and no further follow up will be undertaken (unless required for serious adverse event reporting).
[bookmark: 9.5_Hospital_Discharge][bookmark: _bookmark74][image: ]	Hospital Discharge
The CRF will be finalised after the subject has been discharged from hospital.


10 [bookmark: 10_ASSESSMENT_OF_SAFETY][bookmark: _bookmark75][bookmark: _Toc148535776]ASSESSMENT OF SAFETY
[bookmark: 10.1_Adverse_Event_and_Serious_Adverse_E][bookmark: _bookmark76][image: ] Adverse Event and Serious Adverse Event Reporting
10.1.1 [bookmark: 10.1.1_Adverse_events][bookmark: _bookmark77]Adverse events
Adverse events (AEs) are defined as any untoward medical occurrence in a patient or clinical investigation subject administered an investigational intervention and which does not necessarily have to have a causal relationship with this treatment.

It is recognised that the patient population in the HDU will experience a number of common aberrations in laboratory values, signs and symptoms due to the severity of the underlying disease and the impact of standard therapies. These will not necessarily constitute an adverse event unless they require significant intervention or are considered to be of concern in the investigator’s clinical judgement.
In all cases, the condition or disease underlying the symptom, sign or laboratory value should be reported.
10.1.2 [bookmark: 10.1.2_Serious_adverse_events_(SAE)][bookmark: _bookmark78]Serious adverse events (SAE)
SAEs are defined as any untoward medical occurrence that:
· Results in death
· Is life-threatening
· Requires inpatient hospitalisation or prolongation of existing hospitalisation
· Results in persistent or significant disability/incapacity
· Is a congenital anomaly/birth defect
· Is an important medical event which may require intervention to prevent one of the previously listed outcomes
With particular reference to the study medications, the following are defined as serious adverse events that will require discontinuation of the study medication:
· Severe hypotension thought to be due to study treatment and requiring high dose (as defined by the treating clinician) inotropic or vasopressor support.
· Severe bradycardia thought to be due to study treatment and requiring high dose (as defined by the treating clinician) chronotropic support.
· Unanticipated and confirmed sustained ventricular arrhythmia
In this study all SAEs will be reported regardless of suspected causality.
10.1.3 [bookmark: 10.1.3_Reporting][bookmark: _bookmark79]Reporting
SAEs which occur from the time of commencement of study medication to ESHDU discharge will be reported to the Chief or Principal Investigator as soon as possible, including the following information:
· Patient initials and study number
· Nature of the event
· Commencement and cessation of the event
· An investigator’s opinion of the relationship between study involvement and the event (unrelated, possibly, probably or definitely related).
· Whether treatment was required for the event and what treatment was administered.
The Chief or Principal Investigator will report the SAE to the TPCH HREC, RBWH RGO, and Therapeutic Goods Administration (TGA) as appropriate.
Serious adverse events (SAEs) which are unexpected and thought to be related to the study treatment are subject to expedited reporting to the TGA.
SAEs that are expected (because the event is recognised to be associated with the study treatment and is reported in the Product Information in Appendix A on page 35, and in the Therapeutic Guidelines Toxicology: Clonidine in Appendix B on page 40) will also

be reported but these events are not usually subject to expedited reporting to the regulatory authorities.
SAEs which are not thought to be related to the study treatment are not subject to expedited reporting.
Adverse Events, Adverse Drug Reactions, and Unexpected Adverse Drug Reactions suspected to be either caused by the study medication or exacerbated by the study medication will result in the study medication being terminated prematurely (as per the advice given to treating doctors – see Appendix G, page 48 – and in the Metavision prescription of the study medication). Data related to these incidences will be captured in data collection requirements for this study (see Appendix M, page 54). These data will be monitored throughout the study and analysed for evidence of any possible increase in trend in AEs or ADRs (e.g. increased frequency), which may then need to be reported to the applicable regulatory authorities if any safety issues emerge during this process.
10.1.4 [bookmark: 10.1.4_Timing_of_reporting_&_responsibil][bookmark: _bookmark80]Timing of reporting & responsibilities
The Chief or Principal Investigator will ensure that any Serious Adverse Events (SAEs) or Suspected Unexpected Serious Adverse Reactions (SUSARs) are reported to the TPCH HREC, RBWH RGO, UQ HREC, and TGA as per the SAE / Safety / SUSAR reporting to a Human Research Ethics Committee and Queensland Health GCP Standard Operating Procedures SOP 9: TGA Notification and SAE Reporting Requirements guidelines. 
Timelines for reporting will comply with standard local procedures. 


11 [bookmark: 11_DIRECT_ACCESS_TO_DATA_&_DOCUMENTS][bookmark: _bookmark81][bookmark: _Toc148535777]DIRECT ACCESS TO DATA & DOCUMENTS
The study may be audited by the Therapeutic Goods Administration, TPCH HREC, or the UQ HREC. Therefore, access to medical records, other source documents such as ICU charts and other study related files will be made available for monitoring and audit purposes during the course of the study and after its completion.


12 [bookmark: 12_QUALITY_CONTROL_AND_QUALITY_ASSURANCE][bookmark: _bookmark82][bookmark: _Toc148535778]QUALITY CONTROL AND QUALITY ASSURANCE MONITORING
[bookmark: 12.1_Quality_Control][bookmark: _bookmark83][image: ] Quality Control
The standard quality control procedures used by the RBWH Intensive Care Services research coordinators will apply to the CLONES study.
[bookmark: 12.2_Monitoring][bookmark: _bookmark84][image: ] Monitoring
Electronic CRF data will be reviewed by the Chief Investigator (DL) with 100% data monitoring, and other investigators (MR, JP, EH) will review at least 5% of recorded data. At least 5% of source data (electronic or handwritten) will be reviewed by DL, and other investigators may review at their discretion.

13 [bookmark: 13__ETHICAL_CONSIDERATIONS][bookmark: _bookmark85][bookmark: _Toc148535779]ETHICAL CONSIDERATIONS
[bookmark: 13.1_Informed_Consent][bookmark: _bookmark86][image: ] Informed Consent
CLONES study subjects will be provided sufficient information and time to consider their participation in order to provide informed and valid consent prior to their anaesthetic and surgery. Only patients who can provide their own consent are eligible for this study, i.e. substitute decision maker consent will not be sought.
At the pre-admission clinic, potentially eligible subjects (i.e. patients booked for ESHDU) will be provided an information sheet by a pre-admission clinic nurse once they complete all their other appointments.
A member of the study team (EH or DL), or an anaesthetic research coordinator if the study team member is not available, will phone potential subjects after their clinic appointment (see phone script in Appendix F, page 47). This will likely occur within one week of their appointment, i.e. 1-5 weeks prior to their surgery. Any questions or concerns regarding the study will be discussed and addressed, and the potential subject’s verbal consent to participate will be requested.
One working day prior to the planned surgery, a member of the study team will phone the potential subject again to confirm their willingness to participate in the study and advise them that an anaesthetic research coordinator will seek their written consent the following morning.
Subjects will only be formally enrolled into the CLONES study once they have been admitted to ESHDU and their eligibility confirmed.
Potential subjects will have multiple opportunities to decline to participate – at pre- admission clinic, during the phone calls, on the day of surgery, or after surgery. If a patient declines to participate prior to being enrolled, they will have no further contact regarding the CLONES study.
If a subject asks to withdraw from the study after being enrolled, the study medication infusion will be ceased. The subject will be asked if they consent to continue data collection from the wrist-worn device and questionnaires in the morning (to support intention-to-treat analyses).
[bookmark: 13.2_Ethical_Review][bookmark: _bookmark87][image: ] Ethical Review
The CLONES study has been submitted to TPCH HREC for ethical review (submission number HREC/2018/QPCH/44026, ERM Project ID 44026), and will be submitted to the UQ HREC for ratification following full approval.
[bookmark: 13.3_Regulatory_Approval][bookmark: _bookmark88][image: ] Regulatory Approval
CLONES will be conducted under the Therapeutic Goods Administration Clinical Trial Notification (CTN) scheme (submission number CT-2019-CTN-00795-1 v2) with The University of Queensland as the sponsor for both:
· Intravenous clonidine, for a novel indication of a post-marketing medication
· FitBit Alta HR, as an unregistered patient monitoring device

14 [bookmark: 14_DATA_HANDLING_AND_RECORD_KEEPING][bookmark: _bookmark89][bookmark: _Toc148535780]DATA HANDLING AND RECORD KEEPING
Folders will be provided for ICU Research Coordinators to file any paper documents used for any form of data collection for each patient and to store in the locked ICU research office, including the signed and dated consent forms.
Electronic Case Report Forms and the randomisation scheme will be hosted in a password-protected REDCap database hosted by the Metro North Hospital and Health Service.
Backups of electronic records will be archived in accordance with standard procedures in the Department of Intensive Care Services, RBWH.


15 [bookmark: 15_FINANCING_AND_INSURANCE][bookmark: _bookmark90][bookmark: _Toc148535781]FINANCING AND INSURANCE
The study is an investigator-initiated study. As an investigator-initiated study performed in public hospitals, indemnity insurance will be provided by Queensland Health. Clinical Trial Insurance is provided by The University of Queensland’s automatic coverage (with trial details lodged on 09JAN2019).
CLONES will be funded via a Queensland Health Junior Doctor Research Fellowship (DL), and RBWH Foundation 2019 Research Project Grant.


16 [bookmark: 16_PUBLICATION_POLICY][bookmark: _bookmark91][bookmark: _Toc148535782]PUBLICATION POLICY
CLONES study results will be published in relevant anaesthetics and/or intensive care conferences and journals. All members of the Management Committee will be invited as co-authors of these publications. Any other people who meet the International Committee of Medical Journal Editors’ guidelines for authorship will also be invited as co-authors.


17 [bookmark: 17_PROJECT_TIMELINE][bookmark: _bookmark92][bookmark: _Toc148535783]PROJECT TIMELINE
The following is a proposed timeline for the CLONES study:


	Date
	Project Milestone

	31/05/2018
	RBWH Foundation Research Grant EOI submission

	12/06/2018
	Departmental presentation: Pre-admission Clinic

	14/06/2018
	Departmental presentation: Intensive Care Services

	28/06/2018
	Departmental	presentation:	Anaesthesia	and	Perioperative Services

	20/07/2018
	RBWH Foundation Research Grant EOI successful

	13/08/2018
	TPCH HREC initial application

	31/08/2018
	RBWH Foundation Research Grant application submission

	02/10/2018
	TPCH HREC further information requested

	05/11/2018
	TPCH HREC approval granted (Protocol V2)

	04/12/2018
	RBWH Foundation Research Project Grant success notification

	11/12/2018
	UQ HREC ratification approved (Protocol V2)



	04/04/2019
	ANZCTR clinical trial pre-registration

	16/04/2019
	RBWH SSA approval (Protocol V2)

	07/05/2019
	Recruitment commenced

	05/08/2019
	TPCH HREC amendment approved (Protocol V3)

	08/10/2019
	TPCH HREC amendment submission (Protocol V4)

	30/06/2020
	Recruitment concludes

	30/07/2020
	Database lock

	31/08/2020
	Submission of manuscript for publication
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[bookmark: _bookmark95][bookmark: _Toc148535786]Appendix B.	Clonidine Toxicology


Toxicology: clonidine
[bookmark: _Toc148535787]Risk assessment for clonidine poisoning
Clonidine is a centrally acting alpha2 agonist that produces a reduced level of consciousness including coma with mild bradycardia and hypotension in overdose. In children, the effects can be more signiﬁcant.
Toxic dose
Ingestions of more than 10 micrograms/kg clonidine are associated with potentially signiﬁcant poisoning in children, and such patients should be admitted.

Clinical presentation
Clonidine is commonly ingested in young children and adolescents but rarely causes major problems if less than 10 micrograms/kg is ingested. The classic presentation is CNS depression, bradycardia and miosis. Bradycardia may persist for 24 to 48 hours.
Systemic effects of clonidine overdose include:
[image: ] CNS effects—drowsiness progressing to coma, respiratory depression, miosis [image: ] cardiovascular effects—early transient hypertension, bradycardia, hypotension [image: ] other less common effects—hypotonia, hypothermia, seizures.

[bookmark: _Toc148535788]Treatment of clonidine poisoning
Airway and breathing
The majority of cases will not require airway or ventilatory support, but intubation and mechanical ventilation are indicated for coma and respiratory depression in severe poisoning. Consider the potential for profound bradycardia with the use of suxamethonium. Atropine is useful to minimise this effect. Use:

[image: ][image: ]atropine 0.5 to 1.5 mg IV bolus, repeat after 15 minutes if necessary (child: 0.02 mg/kg up to 0.5 mg IV bolus, repeat after 5 minutes if necessary up to a maximum of 1 mg).

Circulation
Hypotension due to the effects of clonidine on the peripheral circulation should be treated with ﬂuids (see Resuscitation: circulation).
Although bradycardia will respond transiently to the administration of atropine, it is only indicated if there is associated hypotension. Use:

[image: ][image: ]atropine 0.5 to 1.5 mg IV bolus, repeat after 15 minutes if necessary (child: 0.02 mg/kg up to 0.5 mg IV bolus, repeat after 5 minutes if necessary up to a maximum
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of 1 mg).

Patients should be observed for the duration of their bradycardia, although heart rate monitoring is sufficient in patients without hypotension.
Early hypertension is rarely observed because it has usually resolved before presentation. No treatment is required because it resolves spontaneously and the antihypertensive drugs will exacerbate the hypotensive phase.

Decontamination
Activated charcoal should be considered with caution because of the potential for rapid-onset CNS depression. Only consider activated charcoal in a cooperative patient within 1 hour of the estimated time of ingestion if there are no features of CNS depression (see Single-dose activated charcoal).

Specific pharmacological therapies

Antidotal therapy

Although there are reports of naloxone being effective for reversing respiratory and CNS depression, particularly in children, clonidine overdose can be safely managed with supportive care.
Naloxone may be trialled, in the severely symptomatic patient, while specialist intervention is arranged.

Observation and patient disposition after clonidine poisoning
Criteria for discharge: Patients should be monitored for 4 hours after ingestion and can be discharged if no effects are observed.
Criteria for admission: All patients with symptoms should be observed for at least 12 hours after ingestion or until the bradycardia has resolved. Any child who has ingested a dose of more than 10 micrograms/kg requires admission.

Published July 2012. © Therapeutic Guidelines Ltd (eTG March 2018 edition)



Therapeutic Guidelines Limited (www.tg.org.au) is an independent not-for-profit organisation dedicated to deriving guidelines for therapy from the latest world literature, interpreted and distilled by Australia's most eminent and respected experts.© Therapeutic Guidelines Ltd

[bookmark: _bookmark96][bookmark: _Toc148535789]Appendix C.	Schedule of Events

	



Activity
	

Day
	Pre-AC
	Before Surgery
	Day Of Surgery
	Days After Surgery

	
	
	-2 to -42
	-1
	1
	1
	1
	2
	2 to 30

	
	Study Personnel
	
	
	Pre-op
	Surgery / Recovery
	HDU
	HDU
	Post-HDU discharge

	Elective patients booked for ESHDU at pre-AC
	-
	X
	
	
	
	
	
	

	Information sheet given to all surgical patients booked for ESHDU
	Pre-AC RC
	X
	
	
	
	
	
	

	Identify potential subjects via ICU Bed Bookings Calendar and text message / phone call to discuss CLONES study participation
	Investigator / Anaesthetics RC
	
	X
	
	
	
	
	

	HDU bookings for patients may be cancelled prior to surgery
	-
	X
	X
	
	
	
	
	

	Subjects provide written consent after they arrive in hospital (prior to any pre-medications or anaesthetic agents being given)
	Anaesthetics RC
	
	
	X
	
	
	
	

	No direct involvement of anaesthetists is required in this study
	-
	
	
	
	X
	
	
	

	Eligibility check; formal study enrolment; CAM-ICU assessment
	ICU RC
	
	
	
	
	X
	
	

	Randomisation to treatment group; study medication preparation
	ICU RC (unblinded)
	
	
	
	
	X
	
	

	Handover to HDU registrar and bedside nurse; request study medication charting in Metavision; documentation of participation
	ICU RC
	
	
	
	
	X
	
	

	Study medication infusion set up; to commence at 20:00
	HDU nurse / ICU RC
	
	
	
	
	X
	
	

	FitBit Alta HR device applied to subject's wrist
	ICU RC
	
	
	
	
	X
	
	

	HDU registrar or consultant (or another medical officer) may choose to cease study medication at any time if clinically indicated
	-
	
	
	
	
	X
	X
	

	RCSQ – completed by bedside nurse before end of shift at 07:00
	HDU nurse
	
	
	
	
	
	X
	

	Study medication infusion to cease at 06:00
	HDU nurse
	
	
	
	
	
	X
	

	CAM-ICU assessment
	ICU RC
	
	
	
	
	
	X
	

	RCSQ – completed by patient (at direction of ICU RC)
	ICU RC
	
	
	
	
	
	X
	

	Remove FitBit Alta HR device and download sleep statistics
	ICU RC
	
	
	
	
	
	X
	

	Electronic Case Report Form – demographics, treatment, outcomes
	ICU RC
	
	
	
	
	
	X
	

	Patient discharged from HDU – no further follow up
	-
	
	
	
	
	
	X
	

	Patient discharged from hospital
	-
	
	
	
	
	
	
	X

	Electronic Case Report Form – hospital LOS
	ICU RC
	
	
	
	
	
	
	X
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[bookmark: _bookmark97]Appendix D.	Participant Information Sheet







Clonidine at LOw dosage postOperatively to Nocturnally Enhance Sleep (CLONES)
Participant Information Sheet
You have received this flyer because you may potentially be invited to participate in a voluntary research study at the Royal Brisbane and Women’s Hospital (RBWH). If eligible for the study, a study representative (doctor or nurse) will contact you by phone before your surgery to discuss the study and answer any questions you may have.

What is the purpose of this research?
Patients sometimes have trouble sleeping after major surgery due to a variety of reasons, including the physical stress of surgery, pain, medications, or the noisy or unfamiliar hospital environment. This can make patients more susceptible to delirium: a condition caused by disruption to normal brain function that results in inattention, disorganised thinking, or restlessness. Delirium can be a serious complication and is associated with poorer outcomes and recovery following surgery. Modern hospitals such as RBWH implement many best-practice processes to reduce the risk of delirium following surgery. This research study is investigating whether a medication called clonidine administered through a cannula (“drip”) after surgery can help patients sleep better after surgery and reduce their chance of developing delirium.

What is clonidine?
Clonidine is a well-known drug normally used to treat high blood pressure. It is also commonly used during, or after, surgery to help alleviate pain. Previous studies of a similar medication, dexmedetomidine, have shown that it may improve sleep and reduce delirium following surgery – but it cannot be given outside of ICU due to potent side effects. As clonidine is a safer medication, we are investigating whether it could similarly improve sleep and reduce delirium after surgery. Clonidine is not currently approved by the Therapeutic Goods Administration for this purpose.

Why am I being asked to take part?
This study will recruit patients booked to stay in the RBWH Elective Surgical High Dependency Unit (ESHDU) after their surgery (either for monitoring, or due to their medical conditions). Not all patients will be eligible to participate, however, because their surgery may finish too late in the evening, or they may be admitted elsewhere in the hospital. You have received this flyer because you have been booked for an ESHDU bed; therefore, you may potentially be eligible to participate.

Do I have to participate?
Your participation in this study is completely voluntary. Even if you agree to participate, you can change your mind and withdraw at any time – even after your involvement has begun. This study is independent of your treating surgeons and anaesthetists, therefore whether or not you choose to participate will have no bearing on your surgery, nor the quality of care you will receive.

What are the alternatives to participation?
If you choose not to participate, you will receive standard clinical care for your surgery.

What are the possible benefits of taking part?
By taking part in this study, you will be contributing towards research on improving sleep and reducing the risk of delirium after surgery. However, there is no guarantee that you will personally
CLONES Study – Information Sheet – Version 3 – 05AUG2019 – HREC/2018/QPCH/44026	1
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benefit from participating in this study. This is an experimental (as yet unproven) use of clonidine, and there is a 50% chance you will be randomly allocated to a “placebo” arm of the study.

What are the possible risks and disadvantages of taking part?
All medications, including clonidine, have side effects. Common and rare-but-important side effects of clonidine may include a slow heart rate, low blood pressure, dizziness, drowsiness, dry mouth, or allergic reaction. As part of your care in the ESHDU, you will have a bedside nurse and a doctor based in the unit monitoring you at all times. If there is any concern regarding the safety of the study medication or your wellbeing, the study medication will be ceased immediately.
How does the study work?
A member of the research team (either doctor or nurse) may phone you the day before your scheduled surgery to discuss this study and answer any questions you may have. If you agree to participate, you will be asked to confirm your consent in writing on the morning of your surgery.

After your surgery, if you are admitted to the ESHDU and meet the eligibility criteria, you will be enrolled into the study. You will be randomly selected by computer into either the “treatment” group (who receive a low-dose infusion of the study drug, clonidine) or the “placebo” group (who receive an infusion of inert saline). The infusion will begin at 8 pm on the evening of your surgery via an IV cannula (a new one might need to be placed), and will cease at 6 am the following morning. To ensure the integrity of the study, neither you (nor your doctors or nurses) will know which group you have been allocated to. No blood tests nor specimen collections are required.

To record your sleep, you will be asked to wear a FitBit Alta HR (a small watch-like device that monitors your body movements and heart rate) on your wrist. Research coordinators will ask you to fill out a questionnaires the morning after surgery when the infusion finishes and the FitBit device is removed. No further participation will be required from you after this point. You will not have access to the (experimental) study medication once your participation has concluded.

What information about me will be used for the study?
In addition to asking you questions and recording your sleep patterns, a research coordinator will also collect information from your medical record. This includes your age and gender, type and duration of surgery, time spent in the ESHDU, details about your anaesthetic, other medications you have received, vital signs, and complications from the study medication (if any). This information will be collected using a de-identified (anonymous) code to maintain your privacy.
Further information and who to contact
If eligible, you will be contacted before your surgery by one of our study doctors or nurses to discuss this study. They will explain the study to you over the phone and give you plenty of time to ask any questions you may have. If you have any concerns regarding the conduct of the study, you can contact any of the following people:


Clinical contact person
Dr David Liu

Complaints contact person
Anitha Dinesh

Ethics committee contact
Anne Carle

RBWH ICU Registrar	RBWH A/Research Governance Officer TPCH HREC Coordinator and Manager

Telephone: 07 3646 8111

Telephone: 07 3646 8579

Telephone: 07 3139 4500

Email: d.liu3@uq.edu.au	Email: RBWH-RGO@health.qld.gov.au Email: ResearchTPCH@health.qld.gov.au
CLONES Study – Information Sheet – Version 3 – 05AUG2019 – HREC/2018/QPCH/44026	2

[bookmark: _Toc148535790][bookmark: _bookmark98]Appendix E.	Participant Consent FormName of Study Doctor/ Researcher (please print)
 	
Signature 	Date	
Form for Consent to Participation

Title	Clonidine at LOw dosage postOperatively to Nocturnally Enhance Sleep
Short Title	CLONES
Protocol Number	Version 3, Dated 5th August 2019
Principal Investigator	Dr David Liu
Associate Investigator(s)	Prof Michael Reade Dr Jason Pincus
Dr Elizabeth Hallt
Ms Amelia Livermore Ms Christine Woods Ms Kymberley Herbst Mr Alain Humblet
Location	The Royal Brisbane and Women’s Hospital

Declaration by Participant

I have read the Participant Information Sheet Version 3 dated 5th August 2019 or someone has read it to me in a language that I understand.

I understand the purposes, procedures and risks of the research described in the project.

I have had an opportunity to ask questions and I am satisfied with the answers I have received.

I freely agree to participate in this research project as described and understand that I am free to withdraw at any time during the study without affecting my future health care.
I understand that I will be given a signed copy of this document to keep. I understand that, if I decide to discontinue the study treatment, I may be asked to provide follow-up information to allow collection of information regarding my health status. Alternatively, a member of the research team may request my permission to obtain access to my medical records for collection of follow-up information for the purposes of research and analysis.
Declaration by Study Doctor/Researcher

I confirm that the participant has been given a verbal (phone) explanation of the research project, its procedures and risks and I believe that they have understood that explanation.
Clonidine at LOw dosage postOperatively to Nocturnally Enhance Sleep (CLONES)
HREC/2018/QPCH/44026 Consent Form RBWH Version 3, 5th August 2019
Page 1 of 2
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Name of Participant (please print) 		 Signature 	Date	






Name of Study Doctor/ Researcher (please print)
 	
Signature 	Date	
Form for Withdrawal of Participation

Title	Clonidine at Low dosage postOperatively to Nocturnally Enhance Sleep
Short Title	CLONES
Protocol Number	Version 3, Dated 5th August 2019
Principal Investigator	Dr David Liu
Associate Investigator(s)	Prof Michael Reade Dr Jason Pincus
Dr Elizabeth Hallt
Ms Amelia Livermore Ms Christine Woods Ms Kymberley Herbst Mr Alain Humblet
Location	The Royal Brisbane and Women’s Hospital

Declaration by Participant

I wish to WITHDRAW from participation in the above research project and understand that such withdrawal will not affect my routine treatment, my relationship with those treating me, or my relationship with The Royal Brisbane and Women’s Hospital.

I agree to the use of my data that was collected prior to my withdrawal of consent.

Yes / No (please circle)

I agree to the study investigators continuing to collect information about me, specifically in relation to my progress in hospital.
Yes / No (please circle)
Declaration by Study Doctor/Researcher
I have given a verbal explanation of the implications of withdrawal from the research project and I believe that the participant has understood that explanation.
Clonidine at LOw dosage postOperatively to Nocturnally Enhance Sleep (CLONES)
HREC/2018/QPCH/44026 Consent Form RBWH Version 3, 5th August 2019
Page 2 of 2
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Name of Participant (please print) 		 Signature 	Date	
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Clonidine at LOw dosage postOperatively to Nocturnally Enhance Sleep (CLONES)
Phone Script
Name of patient: 	URN: 	


Date of surgery: 	/	/		Date of call: 	/	/	Time of call: 	: 	AM / PM

Hello. I am a researcher/research coordinator from the Royal Brisbane and Women’s Hospital, calling about a research study that you have been invited to take part in during your pre-admission clinic appointment.

The study is called Clonidine at Low Dosage Postoperatively to Nocturnally Enhance Sleep – abbreviated as CLONES. Have you had a chance to read through the CLONES study information sheet  given to you during your pre-admission clinic appointment /  sent via text message to your mobile?  Yes  No

If No  read out and discuss each section from the Participant Information Sheet.

	Topic
	Discussed

	What is the purpose of this research?
	

	What is clonidine?
	

	Why am I being asked to take part?
	

	Do I have to participate?
	

	What are the alternatives to participation?
	

	What are the possible benefits of taking part?
	

	What are the possible risks and disadvantages of taking
part?
	

	How does the study work?
	

	What information about me will be used for the study?
	

	Further information and who to contact?
	



Do you have any questions or concerns about your participation in the CLONES study?  Yes  No Please document any specific concerns or topics discussed:










Based on the information you have received about the CLONES study, do you agree to participate in the study (knowing that you are free to change your mind at any time)?   Yes  No

If yes  A research coordinator will follow up with you on the day of surgery for your written signature.

I am satisfied that the above patient has been provided sufficient information to make an informed decision about their participation in the CLONES study, and that they have capacity to provide consent:


Name: 	Date: 	/	/	Signature: 	
CLONES Study – Phone Script – Version 2, 9th October 2019
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Appendix G.	Metavision Note for Treating Doctors
Clonidine at Low dosage postOperatively to Nocturnally Enhance Sleep (CLONES) Study
This patient has been enrolled in the CLONES study, which is a double-blinded, randomized, placebo-controlled trial investigating the use of low-dose clonidine infusion in elective surgical patients to improve sleep and reduce delirium.
· Patients: Elective patients admitted to ESHDU before 20:00 on the night of surgery (who may have received clonidine perioperatively up to a max of 100 mcg total).
· Intervention: Clonidine IV maintenance-only infusion at 0.3 mcg/kg/hr (actual body weight, up to max 100 kg dosing weight) from 20:00 on the night of surgery until 06:00 the following morning, delivered using a 300 mcg / 30 mL saline syringe.
· Comparator: Normal saline IV infusion at the same volume rate.
· Outcome: Sleep statistics recorded using a wrist-worn FitBit Alta HR; sleep and delirium questionnaires.
For ESHDU doctors:
· Clonidine maintenance infusion at 0.3 mcg/kg/hr (without loading dose) is not associated with hypotension nor bradycardia in previously published dose-finding studies in healthy volunteers.
· If you are concerned about the patient’s wellbeing (e.g. hypotension or bradycardia of clinical concern), then you may cease the study medication at any time regardless of causality.
· Indications and rationale for premature cessation of study medication should be documented in Metavision. If possible, please continue data collection via the wrist-worn FitBit Alta HR device (which records wrist movements and heart rate, but has no therapeutic effect).
· Please avoid administering any further doses of alpha2-adrenoreceptor agonists (i.e. clonidine or dexmedetomidine) while the study medication infusion is running. If you would like to change the dose of clonidine infusion in any way, then please formally cease the study medication (as above) and re-chart a new infusion.
· Except for clonidine/dexmedetomidine, there are no restrictions on other medications or treatments for patients enrolled in this study.
This study is being conducted by Dr David Liu (Chief Investigator; Junior Registrar – ICU) and Prof Michael Reade (Site Principal Investigator; Consultant – ICU). If you have any questions or concerns regarding this study, please contact the ICU Research Office during business hours. Otherwise, you may contact Dr David Liu on XXXX XXX XXX with any urgent concerns.

A summary of the above information will also appear in the Metavision study medication prescription.
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[bookmark: _bookmark101][bookmark: _Toc148535792]Appendix H.	Case Report Form
An electronic Case Report Form will be developed and hosted using the MNHHS REDCap eCRF system.

[bookmark: _bookmark102][bookmark: _Toc148535793]Appendix I. Blinded Study Medication Label
The following label will be used to mark blinded study medication syringes:







PRESCRIPTION ONLY MEDICATION
KEEP OUT OF REACH OF CHILDREN

Clonidine at Low dosage postOperatively to
Nocturnally Enhance Sleep







PRESCRIPTION ONLY MEDICATION
KEEP OUT OF REACH OF CHILDREN

Clonidine at Low dosage postOperatively to
Nocturnally Enhance Sleep


This study is blinded.


CLONES	INFUSION

Patient Initials 	Study No 	


This study is blinded.


CLONES	INFUSION(Fold down over syringe bevel)
(Fold down over syringe bevel)


Patient Initials 	Study No 	


Total volume: 30 mL

Medication: 300 mcg clonidine OR placebo


Total volume: 30 mL

Medication: 300 mcg clonidine OR placebo


Dose: 0.3 mcg/kg/hr (total body weight, max 100 kg) from 20:00 on night of surgery until 06:00 (10 hr)

Also contains: 0.9% sodium chloride


Prepared by 		Study Site: RBWH Date 	Time 	


Dose: 0.3 mcg/kg/hr (total body weight, max 100 kg) from 20:00 on night of surgery until 06:00 (10 hr)

Also contains: 0.9% sodium chloride


Prepared by 		Study Site: RBWH Date 	Time 	

Expiry 		Expiry 	

CLONES Study Medication Label V2 09OCT2019	CLONES Study Medication Label V2 09OCT2019



PRESCRIPTION ONLY MEDICATION
KEEP OUT OF REACH OF CHILDREN

Clonidine at Low dosage postOperatively to
Nocturnally Enhance Sleep

PRESCRIPTION ONLY MEDICATION
KEEP OUT OF REACH OF CHILDREN

Clonidine at Low dosage postOperatively to
Nocturnally Enhance Sleep


This study is blinded.


CLONES	INFUSION

Patient Initials 	Study No 	


This study is blinded.


CLONES	INFUSION(Fold down over syringe bevel)
(Fold down over syringe bevel)


Patient Initials 	Study No 	


Total volume: 45 mL

Medication: 450 mcg clonidine OR placebo


Total volume: 45 mL

Medication: 450 mcg clonidine OR placebo


Dose: 0.3 mcg/kg/hr (total body weight, max 100 kg) from 20:00 on night of surgery until 06:00 (10 hr)

Also contains: 0.9% sodium chloride


Prepared by 		Study Site: RBWH Date 	Time 	


Dose: 0.3 mcg/kg/hr (total body weight, max 100 kg) from 20:00 on night of surgery until 06:00 (10 hr)

Also contains: 0.9% sodium chloride


Prepared by 		Study Site: RBWH Date 	Time 	

Expiry 		Expiry 	

CLONES Study Medication Label V2 09OCT2019	CLONES Study Medication Label V2 09OCT2019
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Modified Richards-Campbell Sleep Questionnaire
This form was completed by the:	 Patient	 Bedside nurse

Subject:	 Date: 	 Time: 	



Each of these questions is answered by placing an “X” on the answer line. Place your “X” anywhere on the line that you feel best describes your sleep last night.

1. My sleep last night was:

light sleep	deep sleep




2. Last night, the first time I got to sleep, I:

just never could	fell asleep almost
fall asleep	immediately



3. Last night, I was:

awake all	awake very
night long	little



4. Last night, when I woke up or was awakened, I:

couldn’t get	got back to sleep
back to sleep	immediately



5. I would describe my sleep last night as:

a bad night’s sleep	a good night’s sleep



6. I would describe the noise level last night as:

very noisy	very quiet




Clonidine at Low dosage postOperatively to Nocturnally Enhance Sleep (CLONES) – RCSQ – Version 1 – 13SEP2018
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Clonidine at LOw dosage postOperatively to Nocturnally Enhance Sleep (CLONES)
Protocol Violation / Study Discontinuation Form

Subject ID: 	Date of enrolment: 	/	/	

This form should be completed if a CLONES subject is successfully enrolled into the study, but the study infusion does not commence at 20:00 as intended, is prematurely ceased before 06:00 the next morning, data collection is not successfully completed, or if any protocol violations occur.

	1. Did the study medication infusion commence at 20:00 on the night of surgery?
	 Yes
	 No

	2. Did the study medication infusion continue until 06:00 the following morning?
	 Yes
	 No

	3. Did any SAEs or SUSARs occur during the study?
	 Yes
	 No

	4. Were all case report form items successfully recorded?
	 Yes
	 No




If No to any of the above, please document details (such as reasons for ceasing the study medication, treatments given or complications arising from study medication, relevant outcomes, details of any SAEs/SUSARs, or reasons for subjects withdrawing their consent prior to study completion):




























Researcher: 	Date: 	/	/	Signature: 	


CLONES Study – Study Discontinuation Form – Version 1, 13th September 2018

[bookmark: _bookmark107][bookmark: _Toc148535795]Appendix N.    Mobile Text Message Template
The following text message will be sent to patients booked for an ESHDU bed and who have a mobile phone number listed in their contact information, along with the CLONES Participant Information Sheet (see Appendix D, page 43) as an attachment:

Good morning/afternoon. Your RBWH surgical/anaesthetic team has booked an overnight stay for you in the High Dependency Unit (part of the ICU) after your surgery. The ICU doctors are conducting a voluntary clinical trial of a medication (clonidine) to improve sleep and reduce delirium postoperatively. Please find attached a two-page Participant Information Sheet. A study doctor will call you shortly to discuss whether you wish to participate? We look forward to speaking with you soon.
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Exciplents Tatios: maizo srch, actose, caicum hycrogen phosphate, anvycrous colidal ica, povidono and
soaric acd.

Ampouies:sodium chioride, hydrochorc acd and water for nfocons.

@"%9

'Description Ghemicalnamo: 26 Schioro-N-2 midazolinyidena berzenamine hycrochiordo. Molecuar formu:
(G,HN;Ci; HC:. MW: 265.56. CAS: 4205-91-8. Laboraory dosignaton: ST 155, Coniine hydrochordo s a it
or aimost whi, crysaline powder. s scubie i ethand, sighly solubl in chioroorm and practcalyinsolue
ather. 1 g solblo n 13 mLof waler (20dog. ).

Actions Pharmacology.Mode of action. Tne hypotensie efectof Caapres is rocuced mosty by s cental
afec or by rcucing sympathetc drve. I thisrespect Caapees ifrs fom previousy sed aniryperiansives.
Catapros nofhr depltes major catocholamine sore, noracs s a ganglon bocking agerd. The speciic and
fernt mod of acton of Catapes eads 1 benefts such s  reciad nodenca of posturs hyplension and ony
rarely a ofoc on I

The contral action of Ctapres s ascribe malny 0 an acton o th bulbar sirctres o he coiral nevous.
systom, parcuary tho sympathat cardoacceloator and constilor mecharisms, This coiral acton eads 1o
docreased sympathti otfow. Paphoral ffcts of Ctapres includo both vasodiatation and vasoeonsticion i
various vascula beds, and apha and possila bota-adrencmimli offect. A tansient isa i bood sugar occurs
followinglargo doses o Cataprs. In addon, a smal tansient prossr ofoct(5-10 mmHg systlic Hood pressure)
Iastng approximately ive miniis may oocur following iavenus usa. Teso efects rlct o alpa-
acranomimetc actonof Catapres. Tho perphera ffecs of Catapos genaral oquire solated organ ype
proparations forthir demonsirain, 5  th inlact anma o man, 1 cental acion procominatos.
Pharmacokinetic studies. Absorption and distibution. The phrmacokinets o Sonine s dosa proporional
Intherange o 75:300 microgram. Clondine, e actve ngreient of Cataprs i wel absorbed rom the
gastrotastnal ract and undergoos a minor st pass ofcc. Poak plasma conconiralons aro roached wlin 1.3
ours e oal acninistaton. The uraton of ctn varie fom 672 hours, he uraton of cton boing longe
o midor hyperanaves. The plasma profin binding s 3040%.

Matabolism and excretion. e armina elminaion atfe of Goricina has baen foun 1o range fom 9:26 hours n
patots wih normai ronl functon. Wi inpaiod ranal funton  has boon reported 10 ncrease 1 18-48 hours
"The metabolc pathway of conidina invives leavage of the imidazoldine fing and the ydoyaton of 1o phory!
1ing. Fve motaboltes have boon onifd n man and include phycrcxyclondine and dchiorophonyiguanidne.
Two-irds of an administred dose s excreled i the uie (about hll of whih is unchanged Catapres) and e
romainder is axcroed n the fascos

The antinypertensve effect s reached a plasna conceniraions betwean abaut 02 and 20 nanogramimL in
pations wih norma fenal functon. The ypotensve ffect s atenuated o decreases with plasma concenlraions
above 20 narograminL

(Gwen nravenously, Caiaors s ffctiv within fve mintes, has a maximum hypotensive action Wi 201090
mifutos, and to oot ass for savora hours. Following insamusculr adminitatn, Cataprs s oflectivo witin 5
1010 minutes. The maximum hypolensive eflec i reached after 75 minules and the duration of action is
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‘approximately 5 hours.
n'a study dosigned 1 evalate the pharmacokinetcs of coniine fofowig adminstaton of Cataprs conoled
oloaso abots (ormuiaton ot rogsered n Ausrala) n 3 patiois (19 who patnts § black ations and 11
Hispanicpateis), tho pharmacokietcs were found 1 bo simia batwoon subjecs rom difeont racial groups.

“The pharmacokineics o coniine i not nfuenced b fooc.

Indications Oral. Al grades ofsssental hypertersion.

Renal ypertension.

Parenteral. Acue hyperisnsive crss.

5 a0 atomativo 0 oralherapy wharo o ral route of administaton s napproprat.

Contraindications Catapres shos not bo used n patents with known hypersensiiy o the acive ingredient,
Gonidine hycrochorde, and n paient Wit sevre bracyarhythia resuing rom eiher sick s syrdiomo or AV
Bk of second o ird dogroo.

I caso o rar horadary condiions tat may be incompatlo with an excpentof the product (loasa rfer ©
Procautons) the use of the product s containdcated.

Precautions Spacial care shoud be exercised in teating patents who have a istry of dopression o wha have
advanced cerebrovasculas cisease. Reduction ofbood prossur I the later Grcumstances may el cause mortal
changes. Concurrent admistraton of ricycic antdapressants may requie adusimert of Catapres dosage.
‘Atnoug  ransent ison bood sugar has boan noled occasionaly n humans reatod wih Catapres, whch may
0o e 10 a prarmacoogi apha-adrenomimotic afec of tha g, no case of induced labetes mallts duo o
Cataprs has baen repored. Patents wih cical iabetes mallus shouks be waichad fr  possile ncrease in
hei roquirements of anidabetc thrapy.

(Catapros should bo s withcauton n pains with i fo moderato bradyarhythia such a low sinus hythm,
Gsordorsofceobral o periphealporusin, poyneuopath, and constpaton.

No therapeutc afec of Cataprs can bo cxpectad n 1 reaiment of Pyperansin caused by phagochromacyloma.
Sinco Catapres an s metabolies aro oxtansively axcrted in the ine, caroul adustment o Gosage s requred n
patiets wih ranal nsuficiency (see Dosage and Adiistraton, Renal insuficiency).

A5 i oher antiyporionsve, ratment wih Catapos shouid bo moniored pariculary careuly i patorts with
hoar falro o sovero coronary hear diseaso.

Torminaton o oral theapy should b gradual (og. over more than 7 ays).

‘Suddon cossation of antiyporansiv thrapy is known to bo associtod n somo nsancos with rabound
ypertnsion which n some cases may bo sevre. Thismay occur wih Catapres partcuarly n patients reconing
more than o maxim recommended dose of 900 mcrogram po Gy

Following sudden discontinuaion of Glapres ftr proknged reatmant wih g dose, estessness, papiatons,
apid s I bload prossure, nanvousness,romo, hoadach or Nausea have boen r9parec

‘A excossiverisa i bood presure olowing decontinuaton of Catapes herapy can b reversed by nravenous
phoriolamine (se0 Intaracions wih Othe Modicines).

longtem tratment wiha bta-bocker noes 10 b nlrupted, 1 beta-blocker shou be gradualy phased out
frst,thon doridine

Patonts who wear contact ensos shouid bo wamed that raiment with Catapros may cause decroased
lacrmaton

atapos 150 tabiets conlan 2055 g oflaciose per maximum rocommendod day dose. Paters wih the rare
heradtary condiions of galaciose nidlerance, 9. galacosaermia should ot (ake s medicine.

Use in children and adolescents The use and the saety of condin i chidren and addescents hs itte
supperting evdanco n randorised controled als and therofora canno be ocommonded fo use in 46 popuaton.
In partcular, when cloniine i used o abolconcomianty with methyghonidalo i chidon wih ADHD, sarious
adverso ractons, incucng dealh, havo boen abserved. Threlo, conidn i ths combinaton & not
acommendd

‘Anaesthesia. Abrupt witrawal of Catapres s undoicable Linitd evidance suggests tht 5 umecessary o
wircraw Gataprs befor anaeshossa and that mainienance of herapy & preerabi 0 abrpt windrawal. I e
poraporatio period Catapres can, whan necessary, bo administored parenoraly unil ol thorapy s rosumed.
Winen terapy wih Cataprs s 1o bo susponded beloo operation, witrawal shod bo radual (. ovr mro than
7 ays) and monfored by reguiarobsenvaton of bood pressure.

Carcinogeniciy. The carcnogeric potonl o coricing has ot been assessed inan adecuata ango o sudos.
In ats, dotar admintaton of clonding at osos up 0 12 mgiday (malos) o 1.5 mghkgday (omalos) 5 ol
cause carciogenc offct. Theso Gosos ara 10-14 mes the maxmum recommendd human day dose of
Goniine, based on body surface area.

Genotoxicity. Comprehensive investigations have not been periormed 1o assess the poteniial genolosic effects of
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lnidine. Glorkine showsd o aciviy in the Ames tes or mutagariclty of mouse micronudieus test for
casiogenicy

Effects on fertilty. Giical stuies on the efoctof cordine o human fotiy have ot been conducted
Gloniding had 10 ofect on friy in ma or fomalrats whn acmiitored rally at 0508 p 1 0.16 mgiday
5% higher than the maximu recommanded folal dal dose of conicine I hurmans, based on body surface area).
Use in pregnancy (Category B9

Gloniding hycrochoride has nt shown eratogeric pfental when fostod nrats, bt n som icumsiancos the
indence of embryonic and perntaldeaths was ncreased wih Gosos comparable o thoso used Cinicaly for
antiypertensive terapy.

There aroimied data o the use f onidine inprognant women, bu the exparence wih conidine hydrochorde
sinco marketng doos ot Include any posiive ovidenco of adverse ffecton he fosts, Since tis experionce cannot
exclude such an ofec,coicing hycrochirde should b used during prognancy only when (e benaf iary
ustles the possilris o he fotus.

Glondine passes the lacentalbare, and may lower tha oar e o thefoaus. Thre is o adoqualo exparionce
ogarding th long tom effcts o pronatal exposur.

lonidine hyrochiaide may aiso nduco transtory elevaton ofbood ghucose and impairent o gucose erance
Chicren bom 1 mothers eated wih clniine hycrochorde durig pregnancy shouk be specical examined for
changes in gucoso metabols.

Durng pregancy th orlfoms of conidine are preered. Inavenaus focion of loniine shod be avoided
Noncinica tues i ais oot indicate irctor indroct hamu ffects wihraspoct 1 roproducive oxicly (500
Eflcts on ety

Posipartum a ransent o n biood pressur n the newbor cannot be excuded

Use I lactation Clonin i oxcoted in human milk.As the ofoct o1 (e newborn is ot known,infans bom fo
mothers boingteated ith atapros shoud not bo broastiod.

Effects on ability to drive and use machines. No sucies on he offects on the abity to criv and uso
machines have boen perormod.

However, patents shouid be advsed ihat ey may experience undesiabl efects such a izziness, sedation and
‘accommodatn dsordorcing eatmentwit Cataprs. Therfor, cauion shoud bo racommondod when dvng a
car o operaing machinery. I patets experionce he abovermentoned s afects ey shoud avoid poentaly
Razardous tasks such a cving or perating machinry.

Interactions if he paten s on anthyperensie therapy,care houi b taken s even a smaldose of conidine
may furher kower Blood pressure and necesstate adjusimant o the antiyperionsivo fogimen.

Winen Catapres is used as an aiinyprtansve agent addional conidne for the prophyLeds ofmigraine or the
aleviaion of sympioms in menopausalfusing shoud not be proscrbed. Calapros may polentla th efecs of
akoh, sodatves, hypnotcs or other contaly acivo substances

Atrough roinal, ons o comeal damage have not bee deecied Wi coridina 1hapy,folow-up procedures, such
s ophthamoscopy,are ecommondid

‘Substances ha raieo blood prossuro o induco a sodium and waler rtaiing offec such as NSADS can roduce he
terapeute ffectofconiine

‘Substances wit aipha, acrenerg eceptor blocking propertes,such as pheniclamine, may abolsh the apha,
adronerg receptor medited fcts of clonine i a doso dopandat way.

Goncomtant administraton of rugs wih a nogatv chronotopic o dromalropc offect such a beta-bockers or
gl glycosics can cause or polentate bradycardc hythm disurbances.

1 Cannot b rld ou hat concomitant adminsiraton of a eta-blocker wil cause o poleta perheral vascular
dsorders.

Tha aniyporiensive ffec o conidine may be acuced or aboisned and orhostatc rogulaton disurbancos may bo
provokod or agoavated by concomiant adminsraton of icylic antdeprossantsor neurlopics wih aiha-
oceplor bockng afects

Basod on cbservatons ofpatos i a state of dlum alcoholcu, s boon suggosted tha high iravenous.
doses ofconidine may icrease the ahythmogenc plentl (QT prolongation,venircuiar fnaton) of high
Inravenous dosos of halparidol,

‘Adverse Reactions The folowing advrse events (ogarcess o causalty) and ncdances are based on a
eview of 22 clrial stces compising 640 patents reated wih corine hydrochoride.

Endocrine disorders. greatr than orsqual 10 0.01% and < 0.1%: gyrascomasta.

Psychiatic disorders. greatr than o oqual 0 1% and < 10%: dopossion, sieap discdor

greater than o squal 10 0.1% nd < 1%: deusional perception, haluciation, nghimar.
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ot known: confusional state, [bido decreased.
Nervous system disorders. roate tan or 6qual 10 10%:dzziness, sodaton.

rator than or oqual 0 1% and < 10% headacho.

groator than o oqual 0 0.1% and < 1%: paraesthesi

Eye disorder, reator than o oqual 1 0.01% and < .15%:lacrmaton decroased

Not known: accommodaton dordor.

‘Cardiac disorders.grator than or oqual 0,015 and < 1%: Snws bradycarda.

groator than or oqual0.0.01% and < 0.1%: aroveriricularHodk.

Rotknown: radyarthythmia.

Vascular disorders. reato han or equal o 10%: othostatc ypotension.

grator than or scual o 0.1% and < 1%: Aaynauds phanomenon,

Respiratoy, thoracic and medlastinal disorders.greatr than o oqual 10 0.01% and < 0.1%: nasal dryness.
‘Gasiroinestinal disorders. reate nan or equal o 10%. ry ot

rator than or oqual 0 1% and < 10%:constpaton, nausea,salvary gland paln, voitng,

groator than o oqual o 0.01% and < 0.1%: colonic pouco-obstucton.

‘Skin and subcutaneous tissue disorders. greste an or squi 1 0.1% and < 1%:prurus, rash,urtcaria
groator than or equal 0 0.01% and < 0.1%: aopocia.

Reprocuctive system and broast disorders. reatr than o 6qual 1 1% and < 10%: eecte cystuncion,
‘General disorders and administation site condltons. realr tha o oqual 0 1% and < 10% ague.

grotor than o 6qual 0 0.1% and < %: malase.

Investigation. creatr than oroqual 10 0.01% and < 0.1%: o gucose ncroased

Most acvres afecs e mid an tan 0 iminish wih conued heagy.

(Occasiona epors of abrormal et funchon s and Cases of hepatt have aso bean repartec.

Dosage and Administration The dosage recommendatons ae as folows.

Tablets. 75 micogram (112 table) o or oo tmes a day. Incroase he day dosage by 112 ablel (75
microgram) incroments il conol o iood pressure is achioved. n rose patents 1o whom Cataprs s give a5
ol thorapy, tere may b, in 1 aary monihs of vaatmen, a nod t gradual ncrase Gosago 1o achiove
optimal conro. Dosago acjustment by small icroments 5 Gestable 1o  maxim fecommendod ose of 900
microgram por day. 1 he carly staga of reaimort,somo assoiatod i rtenton may bo minmised by the
concomitant use of  hiazide durote.

Malntenance. 150 mcrogram (ons tabief) 10 300 microgram (wo tablts) hre tes acay.

In impatod renaland hepatc funcian the hlt e is prolonged and the dosage egimen shoukd be mondored
carouly.

"Tha hypotonsive ffect o Catapr s dose dapendent s usual o iata tha dose oforal Cataees 0 satsy he
recurermants of sach patert.

atapos alone may proide ul convol of blood pressure. The concomiant uso of a iazde duretc s  valuable
adjunctn albut mid cases of ypertensin.

Ampoules. Subcuaneous o nramuscuiar necton of Catapes shouid ol be aminisered o patents i a g
posin

Ono 1o ampocis (150-300 microgram) by intamuscular jocton undited, o gven navenously n 10 mL of
oma saline over o minutos. May bo ropeatod a erval of 3 o & hours as nocessary. Following niavenous
Incton an inital pressor prase of 5-10 mmig iasting approximatoly 5 minus may oocur. Ths ffectcan be
lessenad by siow adminisiraton. As cloidne s metaboised n he ver and oxcroted maily by he kidneys, any.
epati o renal mpaiment may reqre a rcucton n dosage. Catapes may b given n comtination wih
guaneticine, lpha-metyidopa o Giher artiypertensves, 0 provide ffective contiol of bood pressur i refacory
casos. I s way tho 4050 of ach ndividual rug may b6 roduced and s ffocts minimised

atapros ampoues contan 0145 ol sodum (3.3 mo) pe ampoule

Renal insutficlency. Dosage must be adusied: according 10 the indvidua antyperiensve responss which can
show high variabity i patints i rnal insuffciency; accorcing to the dogro of renl impairment.

(Garotul meritoring i roaired. Sico only a minmal amount of enidine i removed dring outne hasmodialyss,
hero is o neod 1 g supplemental onidine followng dalyss.

‘Overdosage For iformaton on e managamont of vercose, contac he Posons inormatin Coriro o 131
128 (Austalia),

‘Symptoms. Tho most importantfeaursofcoridina overdosage aro kly 1o o bradycara, sodaton, ospeatory
oprossioninludig apnooa and somnolonco incucing coma. Blood prossurdrosponsa ay b varatl ranging
from severo ypotansion (0 o cenal sympathetcinbton and vaga sbuaton) 10 sevrd hypertansion (4o o
drectapha-agonist acivy). Troaiment must threfore be appropriat o th cinial features (v aropine folowsd
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pations wih hyperiension). Othe featuros whch may bo seen includa woaknoss, oriting,diminished o absent
Toflexos, sin pallor, hypothoria, caac arhythias and constctod pupls Wi poor reacton 1 ight
Management. Gonera supporive measures wihrogular check of puse, 67, EGG, bood sugar and body
fomperauro shoud bo undertaken. Tho blood pressuro shoud bo mnored carolul for 48 hours folowing tho
overdosage, as  laor ypertensive phaso may b assocalod wihdoclning bood lovels of coridne.
Presentation Tabets, 150 microgram (v, scored, compressed, marked 15CI1SC, company symbol o1
ovorso): 1005 (vistor pack).

Solutn forinjecon, 150 microgramy m: 55 (ampovies n box),

ProductImage: Caaes 150y
Storage Cataprs 150 tabies shouk bo sored boow 250og. .
atapros ampoules shouk be sored beow 30deg. .
Poisons Schedule st

Date of TGA approval or last amendment 251002014
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Bar code

CAM-ICU WORKSHEET

METHODIST
H(??NAL

Feature 1: Acute Onset for Fluctuating Course
Positive if you answer “yes” to either 1A or 1B

Positive | Negative

1A: Ts the patient different than his/her baseline mental status?
OR

1B: Has the patient had any fluctuation in mental status in the past 24 hours as
evidenced by fluctuation on a sedation scale (e.g., RASS), GCS, or previous
delirium assessment?

Yes No

Feature 2: Inattention

Positive if either score for 2A or 2B is less than 8.

= Attempt the ASE letters first. If patient is able to perform this test and the score is
clear, record this score and move to Feature 3. If patient is unable to perform this
test or the score is unclear, then perform the ASE Pictures. If you perform both
tests, use the ASE Pictures’ results to score the Feature.

Positive | Negative

2A: ASE Letters: record score (enter NT for not tested)
Directions: Say to the patient: “I am going to read you a series to 10 letters. Whenever
you hear the letter “4,” indicate by squeezing my hand.” Read letters from the
following letter list in a normal tone.

SAVEAHAART
Scoring: Errors are counted when patient fails to squeeze on the letter “A” and when the
patient squeezes on any letter other than “A.”

Score (out of 10):

2B: ASE Pictures: record score (enter NT for not tested)
Directions are included on the picture packets.

Score (out of 10):

Feature 3: Altered Level of Consciousness
Positive if the Actual RASS score is anything other than

” (zero.)

Positive | Negative

Feature 4: Disorganized Thinking
Positive if the combined score is less than 4

Positive | Negative

4A: Yes/ No Questions
(Use either Set A or Set B, alternate on consecutive days if necessary):

Set A Set B
1. Will a stone float on water? 1. Will a leaf float on water?
2. Are there fish in the sea? 2. Are there elephants in the sea?
3. Does one pound weigh more 3. Do two pounds weigh more than
than two pounds? one pound?
4. Can you use a hammer to pound a nail? 4. Can you use a hammer to cut wood?
Score: (Patient earns 1 point for each correct answer out of 4)

4B. Command

Say to the patient: “Hold up this many fingers.” (Examiner holds two fingers in front of
patient.) “Now do the same thing with the other hand.” (Not repeating the number of
fingers.) *If patient is unable to move both arms, for the second part of the command
ask the patient: “Add one more finger.”

Combined Score
(4A +4B):

(out of 5)

Score: (Patient earns 1 point if able to successfully complete the entire command)

. . Positive | Negative
Overall CAM-ICU (Features 1 and 2, and either Feature 3 or 4): g
Signature: Date/Time: /
Copyriht © 2002, E. Wesley Ely. MD. MPH and Vanderbilt University. all rishts reserved. Last updated 5-23-05
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Bar code

CAM-ICU WORKSHEET

METHODIST
H(??NAL

Feature 1: Acute Onset for Fluctuating Course
Positive if you answer “yes” to either 1A or 1B

Positive | Negative

1A: Ts the patient different than his/her baseline mental status?
OR

1B: Has the patient had any fluctuation in mental status in the past 24 hours as
evidenced by fluctuation on a sedation scale (e.g., RASS), GCS, or previous
delirium assessment?

Yes No

Feature 2: Inattention

Positive if either score for 2A or 2B is less than 8.

= Attempt the ASE letters first. If patient is able to perform this test and the score is
clear, record this score and move to Feature 3. If patient is unable to perform this
test or the score is unclear, then perform the ASE Pictures. If you perform both
tests, use the ASE Pictures’ results to score the Feature.

Positive | Negative

2A: ASE Letters: record score (enter NT for not tested)
Directions: Say to the patient: “I am going to read you a series to 10 letters. Whenever
you hear the letter “4,” indicate by squeezing my hand.” Read letters from the
following letter list in a normal tone.

SAVEAHAART
Scoring: Errors are counted when patient fails to squeeze on the letter “A” and when the
patient squeezes on any letter other than “A.”

Score (out of 10):

2B: ASE Pictures: record score (enter NT for not tested)
Directions are included on the picture packets.

Score (out of 10):

Feature 3: Altered Level of Consciousness
Positive if the Actual RASS score is anything other than

” (zero.)

Positive | Negative

Feature 4: Disorganized Thinking
Positive if the combined score is less than 4

Positive | Negative

4A: Yes/ No Questions
(Use either Set A or Set B, alternate on consecutive days if necessary):

Set A Set B
1. Will a stone float on water? 1. Will a leaf float on water?
2. Are there fish in the sea? 2. Are there elephants in the sea?
3. Does one pound weigh more 3. Do two pounds weigh more than
than two pounds? one pound?
4. Can you use a hammer to pound a nail? 4. Can you use a hammer to cut wood?
Score: (Patient earns 1 point for each correct answer out of 4)

4B. Command

Say to the patient: “Hold up this many fingers.” (Examiner holds two fingers in front of
patient.) “Now do the same thing with the other hand.” (Not repeating the number of
fingers.) *If patient is unable to move both arms, for the second part of the command
ask the patient: “Add one more finger.”

Combined Score
(4A +4B):

(out of 5)

Score: (Patient earns 1 point if able to successfully complete the entire command)

. . Positive | Negative
Overall CAM-ICU (Features 1 and 2, and either Feature 3 or 4): g
Signature: Date/Time: /
Copyriht © 2002, E. Wesley Ely. MD. MPH and Vanderbilt University. all rishts reserved. Last updated 5-23-05
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Score Term Description

+4 Combative Overtly combative or violent, immediate
danger to staff

+3 Very agitated Pulls on or removes tubes or catheters or has
aggressive behavior toward staff

+2 Agitated Frequent nonpurposeful movement or patient

ventilator dyssynchrony

+1 Restless Anxious or apprehensive but movements not
aggressive or vigorous

0 Alert and calm

-1 Drowsy Not fully alert, but has sustained (more than 10
seconds) awakening, with eye contact/eye
opening to voice

-2 Light sedation Briefly (less than 10 seconds) awakens with
eye contact to voice

-3 Moderate sedation Any movement (but no eye contact) to voice

-4 Deep sedation No response to voice, but any movement to
physical stimulation

Unarousable No response to voice or physical stimulation

Figure 1. The RASS scale. Adapted from Sessler CN, Gosnell MS, Grap MJ, et al.
The Richmond Agitation-Sedation Scale: validity and reliability in adult intensive care
unit patients. Am J Respir Crit Care Med 2002:166:1338-1344.
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