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[bookmark: _Toc28687977]SYNOPSIS
[bookmark: _Hlk23062575]Background
Depression is a common, serious mental illness, much of the burden of which is related to the relapsing nature of the illness. Effective treatments for acute depression have limited efficacy as relapse prevention methods. The new antidepressant, ketamine, has a different mechanism of action than traditional antidepressants and produces a rapid, robust antidepressant effect when administered as intravenous infusions. However, this agent has not yet been investigated as a possible relapse prevention method following successful treatment for acute depression. 
Methods
A randomised, controlled, parallel-group, pilot clinical trial of ketamine vs. midazolam for depression relapse prevention in persons at high risk for relapse. The main purpose of the pilot study was to assess trial processes to help inform a future definitive trial.
Participants were recruited at admission to St Patrick’s University Hospital for treatment of DSM-IV-diagnosed recurrent unipolar depression and followed-up weekly to assess recovery according to standard criteria. Treatment-as-usual continued throughout the entire trial. Participants who met standardised response criteria were invited to be randomised to course of four two-weekly ketamine or midazolam (active comparator) infusions. Block randomisation was independently performed. Physical, psychotomimetic and cognitive outcomes were monitored before, during and after infusions. Participants were randomised to receive four two-weekly infusions of either ketamine at 0.05mg/Kg or midazolam at 0.045mg/Kg. Participants were followed up over six months to assess for relapse according to standardised criteria. 
Results 
Recruitment commenced Dec 2015 and was paused in Nov 2016 due to staff unavailability due to grant contract difficulties, resolved in April 2017. Researchers commenced employment May 2017 and recruitment recommenced May 16th, 2017. 
In total n=3437 admissions were screened for eligibility and only n=103 of these were eligible, including after a trial protocol amendment to widen eligibility. 27% of eligible participants or n=28 participants were recruited to the monitoring phase, of which n=12 were eligible for the randomised treatment phase. In total only nine participants were randomised (five to ketamine, four to midazolam) and only five participants completed the randomised treatment protocol. Two non-serious non-severe suspected adverse reactions took place. Recruitment and randomisation figures were lower than expected and in October 2017, the Data Monitoring Committee advised that as the objectives of investigating feasibility outcomes had been met, the pilot trial was complete and further recruitment should be halted on Oct 31st 2017. Participants already recruited were to be offered randomised treatment, participants already randomised were to be followed up as per the Trial Protocol. The final assessment for the final participant took place on May 28th 2018, and end-of-trial was notified in July 2018. Information was gathered on reasons for non-recruitment, non-randomisation and drop-out, which included practical aspects of infusions and lack of interest in further treatment after recovery from the acute depressive episode.  

Conclusions
The proposed treatment protocol is not suitable for a definitive trial. Information collected on reasons for dropout may inform future clinical trials of intravenous ketamine. 
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[bookmark: _Toc28687979]LIST OF ABBREVIATIONS AND DEFINITION OF TERMS
BPRS: Brief Psychiatric Rating Scale
CADSS: Clinician-Administered Dissociative States Scale
ECT: electroconvulsive therapy
HRSD-24: Hamilton Rating Scale for Depression, 24-item
[bookmark: _GoBack]MSMTRD: Maudsley Staging Method for Treatment Resistance in Depression 
NART: National Adult Reading Test
PRISE: Patient-Rated Inventory of Side Effects
SCID: Structured Clinical Interview for DSM IV Disorders
sMMSE: Standardised Mini Mental State Exam
SSRI: selective serotonin reuptake inhibitor 
YMRS: Young Mania Rating Scale 



1. [bookmark: _Toc28687980]ETHICS
1.1 [bookmark: _Toc28687981]Independent Ethics Committee (IEC) 
This study was reviewed by:
The Research Ethics Committee of Mater Misericordiae University Hospitals, Dublin (an authorised REC for the purposes of clinical trials) 
The Research Ethics Committee of St Patrick’s Mental Health Services, Dublin (the site REC). 
1.2 [bookmark: _Toc28687982]Ethical Conduct of the Study
The study was conducted in accordance with the ethical principles that have their origins in the Declaration of Helsinki.
1.3 [bookmark: _Toc28687983]Patient Information and Consent
People admitted for treatment of a possible depressive episode in St Patrick’s Mental Health Services were screened and if eligible, were recruited to the trial. Prior to commencing recruitment, treating clinicians signed consent for inpatients under their care to be recruited to the trial if eligible. Clinical notes of newly admitted patients were screened for exclusion criteria and then patients who did not have clear exclusion factors were approached by a researcher to request verbal consent for advanced screening such as a HRSD-24 or sMMSE assessment. Patients who met all eligibility criteria were then provided with verbal and written information by a researcher and offered an opportunity to review and ask questions. Researchers returned to eligible potential participants to answer questions and meet with family members if requested, and if a participant expressed interest in participation, the consent form was completed with a clinician. Representative written information for the patient and a sample patient consent form as approved by the REC is provided, Appendices 2 and 3 respectively. Participant assent was confirmed at each step of the Monitoring Phase. On completion of their course of inpatient depression treatment, participants were assessed for eligibility for the Randomised Treatment Phase. On attendance for each randomised treatment session, consent was verbally confirmed with each participant. 



2. [bookmark: _Toc28687984]INVESTIGATORS AND STUDY ADMINISTRATIVE STRUCTURE
A list of researchers and their qualifications is provided in Appendix 1, Log of Delegated Responsibilities. 
This report was authored by Professor Declan McLoughlin and Martha Finnegan. 



3. [bookmark: _Toc28687985]INTRODUCTION
Background
Depression is projected to become the second greatest cause of disability worldwide by 2020. According to the Irish mental health charity Aware, over 300,000 people in Ireland experience depression at any time (http://www.aware.ie/help/information/information-on-depression ). It is the most costly brain disorder in Europe, accounting for 1% (€118 billion annually) of the total European economy1. Indeed, depression is currently the second largest cause globally for years lived with disability2. It is thus a public health priority, additionally so in Ireland with worryingly high suicide rates (see http://nsrf.ie/wp-content/uploads/reports/SSISReport2013.pdf ).
One of the major reasons for the social and economic costs of depression is that it can be a chronic disorder. Over 50% of people who experience one depressive episode will have further episodes, with on average 5-9 episodes in their lifetime3. Even following successful antidepressant therapy for an acute episode, relapse rates are high, ranging 40-70%4. The first six months after remission represent the highest-risk period, with an average time to relapse of 3.5 months3. Much of the burden of depression is therefore contributed to by its relapsing nature. 
It is well established that continuation treatment with antidepressants reduces the odds of relapse by 70%, independent of the underlying risk of relapse5. Nonetheless, relapse rates within six months are still too high at 40-70%6. A major challenge now is how best to prevent relapse after successful treatment of depression. However, remarkably, the evidence base for relapse prevention is small.  For example, the National Institute for Health and care Excellence (NICE) in the UK have identified that evidence on relapse prevention in depression is limited and recommended research in this area7 (and https://www.nice.org.uk/guidance/cg90/chapter/4-research-recommendations ). To date, the reported randomised controlled trials for relapse prevention following successful antidepressant therapy have focused on the effect of 12 months’ tricyclic or SSRI antidepressant therapy, showing consistent but limited reduction in relapse rates8.
	Ongoing registered trials of relapse prevention in depression (http://www.controlled-trials.com/isrctn and http://clinicaltrials.gov ) focus on psychological or internet-based interventions. This possibly reflects a lack of industrial interest in this important, but difficult, area. There is clearly a need for other, potentially better, methods for relapse prevention.  One such possibility is the anaesthetic/analgesic ketamine.
Ketamine is a competitive glutamate N-methyl-D-aspartate receptor (NMDAR) antagonist with a half-life of 2-3 hours.  Ketamine has a remarkably rapid antidepressant effect,9,10 targeting core symptoms in treatment-resistant depression when given as single sub-anaesthetic doses (usually a 40 minute 0.5 mg/kg intravenous infusion)11. It is psychotomimetic (with abuse potential) but at low dosage it is safe.9;10;11;12 Only 1.45% of sub-anaesthetic infusions in patients and healthy controls have been reported to cause mild dissociative and psychotic symptoms that resolve soon after finishing infusions.13,14 To control for these effects, and also avoid “carry-over” effects in crossover studies while improving blinding, midazolam is now being used as an active control in parallel-group design trials rather than inactive placebo saline.11 Thereafter robust antidepressant effects (average four-hour response rate of 77%) 9 occur and can persist for a few days, i.e. beyond immediate NMDAR blockade. Chronic, mostly recreational, high-dose ketamine use can cause uropathy and dependency15. However, repeated (e.g. 2-3/week for two weeks) infusions of sub-anaesthetic ketamine are safe with more sustained antidepressant effects in both antidepressant-free and ongoing-treated patients9.
Together, these findings have led to the most exciting development in treating and understanding depression in over 50 years and represent a paradigm shift away from conventional slow-acting monaminergic antidepressants. The PI and team completed a HRB-funded pilot trial of ketamine for depression relapse prevention following electroconvulsive therapy (EudraCT number 2014-004262-14; and NCT02414932 at www.clinicaltrials.gov ). However, no other trials have been reported using ketamine as an adjunctive treatment to reduce relapse rates following successful depression treatment - an important potential use of ketamine. We conducted a randomised, controlled, double-blind pilot trial of ketamine compared to midazolam for depression relapse prevention following successful recovery from a depressive episode in recurrent depressive disorder. 

4. [bookmark: _Toc28687986]STUDY OBJECTIVES
The goal was to assess feasibility of the treatment protocol and gather information on reasons for non-recruitment, non-randomisation and drop-out to inform a future definitive trial. We hypothesized that the treatment protocol would be feasible and we hoped to randomize up to 40 participants. In particular, we aimed to report on feasibility outcomes: rates of recruitment, randomisation and treatment adherence. 


5. [bookmark: _Toc28687987]INVESTIGATIONAL PLAN
5.1 [bookmark: _Toc28687988]Overall Study Design and Plan-Description
The trial was conducted at St. Patrick’s Mental Health Services, Dublin, an independent-sector 300-bed academic teaching hospital. The double-blind pilot trial design focused on gathering information about feasibility of the trial protocol. 
We conducted a pragmatic parallel-group randomised placebo-controlled pilot trial, recruiting a cohort of patients with recurrent depressive disorder at admission to St Patrick’s Mental Health Services, including both St Patrick’s University Hospital (SPUH) and St Edmundsbury Hospital. Patients continued usual care (pharmacological, psychotherapeutic, occupational, or social) and were assessed weekly during treatment of the acute episode using the primary clinical outcome, the 24-item Hamilton Rating Scale for Depression16.  Those subsequently identified as being treatment responders were invited to participate in a two-group parallel-design randomised controlled pilot trial (www.consort-statement.org ). Randomisation by sealed-envelope system using a computerised random allocation was performed independently at the Centre for Support and Training in Analysis and Research, University College Dublin. Participants were randomly allocated in a 1:1 ratio to an eight-week course of either two-weekly ketamine at 0.5mg/kg or the active comparator midazolam at 0.045mg/ kg, in 50 ml of saline over 40 minutes, as per previous ketamine trials9-13. Raters and participants were blinded to allocation. To facilitate generalizability of results, both groups continued usual care (e.g. regular medications, psychological and other therapies, out-patient review) during the randomised treatment phase and thereafter.  Participants were followed-up over six months following treatment response for the index depressive episode (point of entry to the randomised trial) to identify if and when relapse occurred.  


Ketamine/midazolam infusions were administered by a consultant anaesthetist and took place in a suite of clinical rooms on a day when there were no other clinical activities.  Ketamine psychotomimetic effects and adverse events were assessed before (-60 mins), during (+20 mins) and after (+240 mins) infusions of ketamine or midazolam using the  Clinician-Administered Dissociative States Scale (CADSS)17, Brief Psychiatric Rating Scale (BPRS; four-item positive symptom subscale)18, Young Mania Rating Scale (YMRS; mood item)19and Patient-Rated Inventory of Side Effects (PRISE)20. Participants were followed-up over six-months following ECT to assess for relapse. Criteria for relapse were; ≥10 point increase in HRSD-24 compared to post-ECT score plus HRSD score ≥16; or hospital admission, further ECT, or deliberate self-harm. Inter-rater reliability for raters using HRSD-24 was assessed using intra-class correlation on a six-monthly basis and was above 0.96 on each occasion. 
Baseline assessments included the Maudsley Staging Method for Treatment Resistance in Depression (MSMTRD)21, a multidimensional treatment resistance assessment in which scores 3-6 indicate mild resistance; 7-10: moderate; 11-15: severe treatment resistance. The National Adult Reading Test (NART)22 was performed at baseline and estimated premorbid full-scale IQ was obtained. The standardised Mini Mental State Examination (sMMSE)23 was performed as a screening tool for eligibility and as a measure of global cognition at baseline. 
5.2 [bookmark: _Toc28687989]Discussion of Study Design, including the Choice of Control Groups
The pilot trial design detailed here was chosen based on review of the existing literature on use of ketamine in depression, in which trial sizes have been modest since ketamine’s antidepressant action was first discovered over twenty years ago, and with little focus on the potential for ketamine to be utilised as a relapse prevention method. Success of blinding has rarely been reported and reasons for ineligibility, non-recruitment, non-randomisation and drop-out have not been reported. It is therefore unclear whether there may be unknown obstacles to recruitment of participants to ketamine trials. We chose to perform a pilot trial to assess logistical feasibility such as staffing requirement, safety and tolerability of the protocol, and feasibility in terms of recruitment, retention and follow-up to help inform a future definitive trial. 
An active comparator, midazolam, was chosen as previously used by others in controlling for ketamine’s potential psychotomimetic effects. Midazolam is a psychoactive medication which may theoretically improve blinding by controlling for some of the effects of the investigative medicinal product, ketamine. However success of blinding has rarely been reported in ketamine trials, and we planned to asses and report success of blinding. 
Selection of participants who had unipolar depression was necessary as, though trials of ketamine in bipolar depression have been published during the course of this trial, at the time of design it was not clear whether ketamine was safe for use in bipolar depression, or if it carried a potential for inducing mood switch in people with bipolar disorder. Similarly, ketamine’s safety in subanaesthetic doses has not been verified for pregnant women, foetuses, or breastfeeding women. In addition, other exclusion criteria were applied to protect vulnerable groups from any potential increased risk of coercion, such as the exclusion of prisoners and those who live in nursing homes, who may perceive their treatment options as limited. To further strengthen the rigour of the study, additional criteria were applied to select a relatively homogenous cohort of depressed inpatients with highly recurrent disorder, without comorbid Axis I illness. However, see details of a protocol amendment which lowered the threshold for recruitment in response to extremely low eligibility figures of those screened for recruitment. Response and remission criteria were standard for depression clinical research. The doses and method of administration of both ketamine and midazolam chosen for the study are standard in ketamine research in depression.
5.3 [bookmark: _Toc28687990]Selection of Study Population
5.3.1 [bookmark: _Toc28687991]Inclusion criteria
Inclusion Criteria for Monitoring Phase:
· ≥18 years old
· Hamilton Rating Scale for Depression, 24-item score of ≥21
· Voluntary admission for treatment of acute depressive episode
· Meet DSM-V criteria for recurrent depressive disorder (RDD): ≥2 previous depressive episodes with at least 2-months(consecutive) subthreshold or no symptoms in between
· Can provide valid informed consent
Inclusion Criteria for Randomised Treatment Phase:
For the randomised pilot trial, RDD patients must have:
· received antidepressant treatment for the acute depressive episode (pharmacological, psychotherapeutic or multidisciplinary)
· [bookmark: _Hlk25245204]≥60% decrease from baseline HRSD-24 score and score ≤16
· Mini-Mental State Examination (MMSE) score of ≥24
· be able to provide informed consent
5.3.2 [bookmark: _Toc28687992]Exclusion criteria
The following exclusion criteria were chosen with the objective of recruiting a representative group of people with recurrent depression. In addition, consideration was given to the balance of ensuring equal access to research participation while protecting from harm or coercion those who may be more vulnerable, e.g. those with limited autonomy. 
· Current involuntary admission
· Medical condition rendering unfit for ketamine/midazolam
· Active suicidal intention
· Dementia
· History of Axis 1 diagnosis other than RDD
· ECT for treatment of index depressive episode
· Alcohol/substance abuse in previous six-months
· Pregnancy or inability to confirm use of adequate contraception during the trial
5.3.3 [bookmark: _Toc28687993]Removal of patients from therapy or assessment
No participants were withdrawn from the trial. 
As specified in the Trial Protocol, all participants had the right to voluntarily discontinue study treatment or withdraw from the study at any time for any reason without any consequences. Investigators had the right to discontinue a subject from study treatment or withdraw a subject from the study at any time if it is in the best interest of the subject.
The following reasons were outlined as reasons for discontinuation: 	
· withdrawal of consent by the subject 
· any medical condition that the investigator or sponsor determines may jeopardize the subject’s safety if she or he continues receiving the study treatment
· pregnancy
· ineligibility (either arising during the study or retrospectively having been overlooked at screening)
· an adverse event which requires discontinuation of the study medication
· treatment failure and disease progression 
· Lack of compliance with the study and/or study procedures 
Loss to follow-up was defined as at least three unsuccessful documented attempts to contact the participant. 
5.4 [bookmark: _Toc28687994]Treatments
5.4.1 [bookmark: _Toc28687995]Treatments administered
The Trial Protocol specifies that participants would receive four infusions of either randomised treatment. 
Investigative Medicinal Product - Ketamine Hydrochloride 
Active Comparator - Midazolam Hydrochloride (Hypnovel) 
5.4.2 [bookmark: _Toc28687996]Identity of investigational product(s)
Investigative Medicinal Product - Ketamine Hydrochloride 10 mg/ml infusion at 0.5mg/kg (Pfizer Healthcare Ireland) made up as 50ml colourless saline solution and administered intravenously over 40 minutes via syringe driver pump. 
Active Comparator - Midazolam Hydrochloride (Hypnovel) 10mg/5ml solution at 0.045mg/kg (Roche Products Ireland Ltd) made up as 50ml colourless saline solution and administered intravenously over 40 minutes via syringe driver pump. 
The treatments were securely in a clean dry area of the pharmacy department at St Patrick’s University Hospital. Products were prepared into infusions in the clinical rooms by the consultant anaesthetist who administered them, Dr Enda Shanahan. The anaesthetist was unblinded throughout and patients and raters remained in a separate area for infusions and assessments. Once made up as identical colourless solutions and labelled as trial infusions, infusions began within one hour of preparation. Any unused product was returned to pharmacy and disposed of according to the protocols specified by the pharmacy for destruction of unused pharmaceutical products. 
The study treatment was stored at St Patrick’s University Hospital Pharmacy Dept. under the responsibility of the Chief Pharmacist, St. Patrick’s University Hospital. 
Temperatures in the storage area of the pharmacy were monitored constantly by electronic thermostat and alarm process was instigated if the temperature varied from the specified room temperature. This did not occur during the course of the trial. The study treatment was stored locked in a secure area (Room 77 Store at St Patrick’s University Hospital) until dispensed for use. 
Suppliers:
Ketamine: Pfizer Healthcare Ireland, 9 Riverwalk, Citywest Business Campus, Dublin 24.
Midazolam: Roche Products (Ireland) Ltd., 3004 Lake Drive, Citywest, Naas Rd., Dublin 24. 
5.4.3 [bookmark: _Toc28687997]Method of assigning patients to treatment groups
Participants who met eligibility criteria for randomisation were allocated in a 1:1 ratio to a four-week course of either once-weekly ketamine or the active comparator midazolam. Randomisation by sealed-envelope system using a computerised random allocation was performed independently by statisticians at the Centre for Training and Analysis in Research at University College Dublin (CTSAR). Raters and participants were blinded to allocation.
5.4.4 [bookmark: _Toc28687998]Selection of doses in the study
Dose selection was based on previous studies, as detailed in Section 5.2. Dose per participant was fixed and dose selection was not performed during the course of the study. 
5.4.5 [bookmark: _Toc28687999]Selection and timing of dose for each patient
Participants were administered randomised treatments according to a fixed dose regimen of up to four infusions on Wednesdays. 
5.4.6 [bookmark: _Toc28688000]Blinding
Depressed participants in the Monitoring Phase who met eligibility criteria for randomisation were allocated in a 1:1 ratio to an eight-week course of either two-weekly ketamine or the active comparator midazolam. Randomisation by sealed-envelope system using a computerised random allocation was performed independently by statisticians at the Centre for Training and Analysis in Research at University College Dublin (CTSAR). Raters and participants were blinded to allocation. Success of blinding of participants and raters was assessed after the first infusion. Both groups continued usual care during the randomised treatment phase and thereafter. A trial-specific protocol for emergency unblinding (Appendix 4) was in place in order to provide for unblinding in the event of situations specified in the Trial Protocol. In order to allow for smooth use of the emergency unblinding protocol, the author met with Assistant Directors of Nursing in both inpatient units at the study centre and a drill emergency unblinding scenario was practiced twice during the recruitment phase with on-call nursing management staff.
5.4.7 [bookmark: _Toc28688001]Prior and concomitant therapy
Participants continued all usual treatment throughout the trial. Where a participant was identified as having been prescribed any of the following medications that participant was ineligible for participation as they may significantly alter the pharmacokinetics of ketamine. Additionally, the medication theophylline was contraindicated as concomitant use of ketamine and theophylline may significantly reduce the seizure threshold with reports of unpredictable extensor-type seizures. 
Medications leading to ineligibility:  
· Ketoconazole
· Voriconazole
· Itraconazole
· Telithromycin
· Clarithromycin
· Saquinavir
· Nefazodone
· Erythromycin
· Diltiazem
· Fluconazole
· Verapamil
· Theophylline 
Medication history was checked at baseline in the Monitoring Phase and each subsequent assessment. Additionally, it was not permitted for subjects to participate in other investigational treatment studies while participating in this study. No participants were withdrawn due to use of contraindicated medications or other investigational treatment studies. One participant in the monitoring phase elected not to continue to the randomised treatment phase as they joined another clinical trial for a separate medical condition. 
5.4.8 [bookmark: _Toc28688002]Treatment compliance
As all investigative medicinal products were administered in a participant-blinded intravenous infusion, no difficulties with treatment compliance were identified and no measures to increase compliance were necessary. 
5.5 [bookmark: _Toc28688003]Efficacy and Safety Variables
The aim of this pilot trial was to assess feasibility of the clinical trial protocol. The variables described below were used to assess safety and tolerability of the investigative medicinal products in the contact of this trial protocol and to assess the feasibility of use of these efficacy outcomes in a well-powered trial. Therefore, these were not used for assessment of efficacy outcomes. 
5.5.1 [bookmark: _Toc28688004]Efficacy and safety measurements assessed and flow chart
Participants in the Monitoring Phase had a baseline assessment (Table 1) and weekly assessments using the HRSD-24 during their inpatient depression treatment, followed by a final monitoring assessment prior to discharge to examine for eligibility to the randomised treatment phase. Participants in the Randomised Treatment Phase had assessments at each infusion session as detailed in Table 2. Adverse event data were collected by researchers and categorised according to EU Regulation No 536/2014 which defines: 
(32) ‘Adverse event’ means any untoward medical occurrence in a subject to whom a medicinal product is administered and which does not necessarily have a causal relationship with this treatment;
(33) ‘Serious adverse event’ means any untoward medical occurrence that at any dose requires inpatient hospitalisation or prolongation of existing hospitalisation, results in persistent or significant disability or incapacity, results in a congenital anomaly or birth defect, is life-threatening, or results in death;
(34) ‘Unexpected serious adverse reaction’ means a serious adverse reaction, the nature, severity or outcome of which is not consistent with the reference safety information. 
Table 1. Flowchart of assessments during the KINDRED pilot trial 
	Baseline Interview
	Monitoring Phase
	Post-ECT
	Randomised Treatment Phase 
	Follow-up


	Assessment battery
HRSD-24
Standardised Mini Mental State Exam (sMMSE)
Structured Interview for Diagnosis (Mood disorders)
Childhood Trauma Questionnaire
Maudsley Treatment Resistance Scale for Depression
Verbal Fluencies 
Verbal Learning (modified ACE III) 
Trails A+B 
Digit Spans 
National Adult Reading Test
Edinburgh Handedness Questionnaire
	Depression treatment as usual
Weekly 
HRSD-24
	Repeat Assessment battery

	Four two-weekly infusions of ketamine or midazolam
Assessments as per Table 2 
	Weeks 6, 8, 12, 20 and 26
HRSD-24 





	[bookmark: _Toc28688005]Table 2 Study Procedures at Infusion Clinics 

	Timepoint
	-60 minutes 
	0 minutes
	+20 minutes 
	+40 minutes
	+240 minutes  

	
	Pre-infusion
	Start of infusion 
	Mid-infusion
	End of infusion
	Post-infusion

	Depression Severity 
	HRSD-24
	
	
	
	HRSD-11

	Physical Health 
	Pre-infusion vitals 
	Vitals monitored every ten minutes 
	Vitals monitored every ten minutes
	Vitals monitored every twenty minutes 
	Post-infusion vitals

	Psychotomimetic Effects 
	Baseline 
	
	Mid-infusion
	
	Post-infusion 

	
	 - CADSS
	
	 - CADSS
	
	 - CADSS

	
	 - BPRS
	
	 - BPRS
	
	 - BPRS

	
	 - YMRS
	
	 - YMRS
	
	 - YMRS

	Tolerability 
	Baseline 
	
	Mid-infusion
	
	Post-infusion 

	
	 - PRISE
	
	 - PRISE
	
	 - PRISE

	Participant Comfort 
	Arrival checklist 
	 
	 
	 
	Departure checklist


5.5.2 [bookmark: _Toc28688006]Appropriateness of measurements
The assessments chosen are standard assessments for assessment of depression severity (HRSD-24) and cognition (NART, MMSE – baseline only); (ACE-III, Digit Span forward and backward, Trails A and B). 
In addition, the assessments used in assessing for physical and psychotomimetic side effects of ketamine (CADSS, BPRS, PRISE and YMRS) are standard in the field of ketamine clinical trials for depression. None of the safety assessments is novel or unusual in this area. 
5.5.3 [bookmark: _Toc28688007]Primary efficacy variable(s)
This pilot trial did not have primary efficacy variables. The aim of the trial was to assess feasibility of the clinical trial protocol e.g. recruitment and randomisation rates, drop-out, and the reasons for same. The projected sample size was not designed to assess efficacy and no efficacy threshold was set. The small final number of trial participants is not suitable for efficacy analysis. 
5.5.4 [bookmark: _Toc28688008]Drug concentration measurements
No drug concentrations were measured during this study. All participants were fasting for 8 hours and resting for one hour prior to drug administration. No nicotine use was permitted for one hour prior to drug administration. All participants were reclining on surgical trolleys for one hour prior to and during drug administration. 
5.6 [bookmark: _Toc28688009]Data Quality Assurance
An eight-step Data Quality Assurance Protocol (Appendix 5) was compiled for application by all researchers to any data collected during the conduct of these studies.  As participant numbers were lower than expected, item 7 in the Protocol (“Every six months, statistical analyses will be carried out to uncover any remaining input errors”) did not take place as simple observation by two researchers was sufficient to uncover input errors. Similarly, due to the small numbers of participants, it was sufficient for data entry to be reviewed by the Trial Management Group on a weekly basis rather than by the Data Monitoring Committee on a six-monthly basis. 
5.6.1 [bookmark: _Toc28688010]Staff training and inter-rater reliability 
All raters underwent extensive training prior to commencing trial recruitment. Inter-rater reliability analysis for the primary clinical outcome, the HRSD-24, was performed at least six-monthly and results are presented in Table 3 below. Training on use of both the HRSD-24 consisted of the following steps: 
1. Independent reading of assessment materials
2. Consensus meeting to agree detailed criteria for scoring according to manual
3. Observation of an experienced rater administering the assessment to depressed inpatients (with written informed consent) with a variety of clinical presentations 
4. Conduct of five assessments supervised by an experienced rater and discussion
5. Video recording of five other assessments conducted independently for playback and discussion with experienced raters (with written informed consent) 
Training on all other assessments consisted of independent reading of assessment materials, discussion with experienced raters, supervised conduct, discussion and then independent conduct of assessments. 
	[bookmark: _Toc28688011]Table 3 HRSD-24 Inter-Rater Reliability Assessment  

	Date 
	No. of raters
	Intraclass Correlation Coefficient

	Nov 2015
	2
	0.97

	Mar 2016
	3
	0.96

	Jul 2016
	5
	0.96

	Nov 2016
	3
	0.99

	May 2017
	4
	0.95

	Jul 2017
	5
	0.98

	Randomisation to the KINDRED trial was concluded at this time point but raters continued to perform HRSD-24 assessments in the trial follow-up phase and were thus included in inter-rater reliability assessment. 



No independent auditing service was utilised, internal audit of all completed case report forms took place on a six-monthly basis. 
5.7 [bookmark: _Toc28688012]Statistical Methods Planned in the Protocol and Determination of Sample Size
5.7.1 [bookmark: _Toc28688013]Statistical and analytical plans
A statistical analysis plan for the pilot trial is attached in full as Appendix 13.  
5.7.2 [bookmark: _Toc28688014]Data Monitoring Committee 
An independent Data Monitoring Committee was formed which met on a six-monthly basis throughout the trial to review reports compiled by researcher Martha Finnegan and Principal Investigator Declan McLoughlin. The Charter for the Data Monitoring Committee was ratified at the organisational meeting of the Committee and is attached as Appendix 6. 
Members of the Data Monitoring Committee were: 
· Dr Brian Hallahan (DMC Chairperson, Clinical Investigator) 
· Dr Consilia Walsh (Clinical Investigator) 
· Dr Fiona Boland (Statistician) 
The Committee met independently on a six-monthly basis to review a report containing blinded data prepared by the team and circulated two weeks prior to the meeting. Meeting dates are as below: 
· 28.1.16 
· 26.5.16
· 27.10.16 
· 20.4.17  
· 21.9.17
A Trial Steering Committee was formed and met on a six-monthly basis throughout the trial to review the recommendations of the Data Monitoring Committee and a report compiled by researcher Martha Finnegan, and to make a recommendation regarding continuation of recruitment and randomisation. Members of the Trial Steering Committee were: 
· Dr John Cooney, TSC Chairperson
· Prof Declan McLoughlin (PI)
· Dr Martha Finnegan (Research Registrar)
· Dr Karen Ryan (Postdoctoral Researcher, TCIN)
· Ms Toni Galligan (Research Assistant, TCD)
· Ms Claire McGrory (Research Assistant, TCIN)
· Ms Gabriele Guscuite (Research Assistant, TCD)
· Professor Leslie Daly (Trial Statistician)
· Ms Claire Slattery (Research Assistant)
· Ms Meabh Foley (Research Assistant) 
· Mr Sean Fitzpatrick (Service User Representative)
· Prof Jim Lucey (Trial Sponsor Representative)
· Dr Enda Shanahan (Collaborator, Anaesthetist)
· Ms Louise Donnelly (Research Nurse)
A Trial Management Group consisting of the Principal Investigator, author and other researchers met weekly during the trial to discuss recruitment figures. Due to the small final participant numbers, no interim analyses took place. TMC met on a regular basis, dates as below: 
· 7.6.16  
· 22.11.16 
· 18.5.17 
· 2.11.17
· 19.9.18 
5.7.3 [bookmark: _Toc28688015]Determination of sample size
In line with the pilot trial design a formal sample size calculation was not performed. Based on examination of publicly available data about the number of admissions for depression at the study site per year, our own team’s experience in recruitment to interventional trials, and the literature on remission rates following inpatient treatment for depression, we expected N=98 to be recruited upon admission, expecting that at least n=51 would meet response criteria and that n=40 would consent to be randomised. This provided an estimated sample size of n=20 per group for the purposes of this pilot trial.
5.8 [bookmark: _Toc28688016]Changes in the Conduct of the Study or Planned Analyses
An approved amendment to the Trial Protocol was put in place following REC and HPRA approval. Inclusion criteria for the initial Trial Protocol required that participants had ≥ 3 depressive episodes in 2 years for recruitment to the monitoring phase, in order to enrich the sample to achieve a highly recurrent population. This set eligibility at a higher threshold than the standardised DSM IV criteria for recurrent depressive disorder. In 2016, it became apparent that a low percentage of those screened were eligible to take part in the monitoring phase (2.5%), restricting the number of participants who could be randomised after the monitoring phase. A new criterion was proposed and approved:  Eligibility of people with recurrent depressive disorder to be amended from ≥ 3 episodes including the instant depressive episode within two years, to ≥2 episodes including the instant episode within 2 years. 
· Discussed by DMC, TSC (May 2016) 
· Approved by Mater Hospitals REC (Aug 2016)
· Approved by HPRA (Oct 2016)
· Approved by SPMHS (site) REC (Nov 2016)
As randomisation rates were lower than anticipated interim analyses did not take place. Due to the small final number of participants, comparisons as planned in the Statistical Analysis Plan and Trial Protocol were not appropriate and therefore only descriptive statistics are used. 



6. [bookmark: _Toc28688017]STUDY PATIENTS
6.1 [bookmark: _Toc28688018]Disposition of Patients
Please see the CONSORT flow diagram (Figure 1) for disposition of all patients. 
Phase II participants who discontinued the randomised treatment phase are listed individually with reasons for discontinuation in individual line listings. Table 4 outlines in detail reasons for ineligibility. 
The trial was deemed complete when the primary objective – to assess feasibility of the trial protocol – had been achieved, and the DMC recommended halting recruitment in October 2017, but continuing to offer existing participants the opportunity of randomisation. Figure 1 (CONSORT flow diagram) illustrates the trial profile and reasons for ineligibility, non-recruitment, non-randomisation and drop-out at each step. Additional detail on reasons for ineligibility is presented in Table 4. 


Excluded n=3409
Ineligible: n=3334 (98%)
No consultant consent n=193
Involuntary admission n=90
Other Active Axis I disorder n=1605
Primary Axis II disorder n=202
Subs abuse within 6/12 n=230
MMSE <24 n=41
HRSD <21 n=73
Already in trial n=30
Memory Clinic admission n=29
Not ≥3 episodes depression: n=257
Of these, ≥2 episodes n=39
Then: Not ≥2 episodes depression: n=137
No inter-episode wellness: n=75
Medical condition/medication: n=21
Active suicidal intention: n=14
Early discharge/AMA: n=47
Medication adjustment only: n=15
ECT within last 6/12 or this episode: n=252
Unable to consent: n=2
NH resident n=1
Diagnosis or treatment unclear n=20

Eligible but declined: n=75
Lack of interest in trial: n=27
Anxiety n=15
Assessment burden n=1
Did not want additional medication: n=8
Pt does not believe self depressed: n=1
Could not be reassured re IMP: n=4
Lack of post-trial treatment: n=1
Travel n=5
Pt does not have a person to stay with them for 24 hours n=1
Family advised against n=1
Unspecified = 11
[bookmark: _Toc28688019]Figure 1.  CONSORT Flow Diagram


Admissions assessed for eligibility n=3437

Not randomized (n=19)

Total eligible for Phase II n=12
Declined: n=3 (33% of eligible) 
· Travel: n=3
Ineligible for Phase II (n=15, 70%) 
Not eligible due to HRSD score (n=11)
New medical problem (n=1) 
Withdrew from Phase I due to assessment burden (n=1) 
 Joined another clinical trial (n=1)
Referred for ECT (n=1)


Allocation

Included Phase I (n=28)
(27% of eligible n=103)





Randomized (n=9)
(66% of eligible)
5% of n=11 eligible) 







Allocated to Ketamine (n=5)
Received 4 infusions n=3
Received 1 infusion n=2

Allocated to Midazolam (n=4)
Received 4 infusions n=2
Received 2 infusions n=1
Received 1 infusion n=1


Follow up

Midazolam (n=4)
Relapsed in treatment n=2
Discontinued (travel) n=1


Relapse week 12 follow up n=1

Ketamine (n=5)
Relapsed in treatment n=1
Discontinued (travel) n=1
Discontinued (AR) n=1

Relapse week 20 follow up n=1
Dropped out follow up n=1





	[bookmark: _Toc28688020]Table 4: Reasons for ineligibility to the KINDRED trial

	Factor
	N

	Total number of admissions not recruited
	3409

	Exclusions due to ineligibility
	3334

	Diagnosis other than RDD
	1807

	Other Active Axis I disorder 
	1605

	BPAD
	511

	Schizoaffective disorder
	106

	PTSD
	46

	Eating disorder
	51

	Schizophrenia
	83

	GAD
	154

	OCD
	85

	ADS
	391

	Other Axis I disorders
	145

	         Primary Axis II disorder 
	202

	MDE not meeting inclusion criteria 
	469

	Not >3 or >2 episodes 
	394

	No inter-episode wellness
	75

	Factors other than diagnosis
	79

	Involuntary admission
	22

	Referral for ECT
	13

	HRSD-24 score <21
	73

	ECT within 6 months
	252

	Subs abuse within 6 months
	230

	sMMSE score <24
	41

	Unable to consent
	2

	Already in trial
	30

	Medical condition
	20

	No treating team consent
	193

	Involuntary admission
	90

	Other 
	112

	MDE: Major Depressive Episode as per DSM IV diagnostic criteria; BPAD: Bipolar Affective Disorder as per DSM IV; PTSD: Post Traumatic Stress Disorder; GAD: Generalised Anxiety Disorder; SCID: Structured Clinical Interview for DSM disorders; ECT: electroconvulsive therapy; HRSD-24: Hamilton Rating Scale for Depression, 24-item; sMMSE: standardized Mini Mental State Exam. 


6.2 [bookmark: _Toc28688021]Deviations from protocol
There were no deviations to the study inclusion or exclusion criteria, conduct of the trial, patient management or patient assessment. In particular, there were no incidents of participants: 
• who entered the study even though they did not satisfy the entry criteria
• who developed withdrawal criteria during the study but were not withdrawn
• who received the wrong treatment or incorrect dose
• who received an excluded concomitant treatment
7. [bookmark: _Toc28688022]EFFICACY EVALUATION
7.1 [bookmark: _Toc28688023]Data Sets Analysed
Efficacy analysis was not planned as part of the pilot trial design and no efficacy endpoint was outlined. Feasibility outcomes were the primary trial outcomes. Final participant numbers indicate the non-feasibility of the trial protocol at this centre and also indicate that statistical analysis of efficacy is not possible in this data set. Randomised participants are therefore described but not compared according to treatment arm. No randomised participants were excluded from description and the disposition of all randomised participants (drop-out, follow-up etc.)  is described with no exclusions. 
7.2 [bookmark: _Toc28688024]Demographic and Other Baseline Characteristics
Demographic and baseline data for the Monitoring Phase participants is outlined in Table 6. All participants identified as White Irish ethnicity. Frequencies of medication use at baseline were: SSRI antidepressant (8 people, 28.6%); non-SSRI antidepressant (19, 67.9%); mood stabiliser (9, 32.1%), antipsychotics (10, 35.7%); benzodiazepine (12, 42.9%). 


	[bookmark: _Toc28688025]
Table 5. Baseline clinical and demographic factors 

	Variable 
	Mean (SD)

	Age (years)  
	51.8 (15.9)

	Sex  n,% female 
	20 (71.4%)

	Admission HRSD-24
	29.3 (5.3)

	Age at onset of depression
	36.2 (14.3)

	Number of episodes of depression
	5.2 (2.4)

	Duration of this episode (days) 
	114.2 (99.5)

	Years in education 
	13.8 (3.5)

	Predicted full-scale IQ (NART)
	109.4 (9.2)

	Maudsley Staging Method for Treatment Resistance in Depression
	6.7 (1.3)

	Baseline sMMSE score 
	28 (2)

	BMI 
	30.3 (6.7)

	Marital status (n, % married) 
	13 (46.4%)

	Employment status (n, % employed) 
	11 (39.3%)

	Medication (n, %)  
	

	     SSRI
	8 (28.6%)

	     Non-SSRI ADT
	19 (67.9%)

	     Mood Stabiliser
	9 (32.1%)

	     Antipsychotic
	10 (35.7%)

	     Benzodiazepine
	12 (42.9%)

	Psychotic symptoms (n, %)
	0

	Lifetime history of alcohol abuse (n, %)
	4 (14.3%)

	Lifetime history of substance abuse (n, %)
	3 (10.7%)

	Family history of alcohol abusea (n, %)
	9 (32.1%)

	Data are presented as mean and SD unless otherwise specified. afirst and second degree relatives were accepted as family members. Abbreviations: BMI: body mass index; HRSD-24: Hamilton Rating Scale for Depression, 24-item; sMMSE: standardised Mini Mental State Exam. 


7.3 [bookmark: _Toc28688026] Measurements of Treatment Compliance
There were no measurements of treatment compliance performed during the study, due to the supervised intravenous administration method chosen. 
7.4 [bookmark: _Toc28688027]Efficacy Results and Tabulations of Individual Patient Data
7.4.1 [bookmark: _Toc28688028]Analysis of efficacy
Due to the pilot trial design and the small number of recruited participants, efficacy analysis was not possible or appropriate. Participant outcomes have therefore been described in narrative fashion and using descriptive statistics.  
7.4.2 [bookmark: _Toc28688029]Statistical/analytical issues
Due to the small final number of participants, comparison between randomised groups is not appropriate, therefore only descriptive statistics were applied. 
7.4.2.1 Adjustments for Covariates
Due to the small number of trial participants, no adjustment for covariates could be performed. 
7.4.2.2 Handling of Dropouts or Missing Data
Due to the small final number of randomised participants, no attempt was made to deal with missing data as comparison between randomised groups is not appropriate. The participant who dropped out from the Monitoring Phase provided consent for baseline information to be reported with other Monitoring Phase participants. Participants who were randomised and discontinued randomised treatment after at least one infusion were followed-up as per the Trial Protocol and are reported here. The participant who dropped out at the follow-up phase provided consent for information collected up to that point to be reported. 
7.4.2.3 Interim Analyses and Data Monitoring
No interim analyses were performed. On one occasion while investigating a suspected adverse event, the blind was broken for one rater and the participant, following the trial-specific emergency unblinding protocol. All ratings for this participant had already been collected under double-blind conditions. No other breaking of the blind occurred until after the last visit of the last participant. Throughout the conduct of the trial, reports were prepared for review by the Data Safety Monitoring Board. These consisted of descriptive reports of rates of recruitment, randomisation and adherence as well as descriptive safety data. 
7.4.2.4 Multiple Comparisons/Multiplicity
Due to the pilot trial design and small number of participants, no comparison was possible between randomised groups. Therefore no correction for multiple comparisons has taken place. 
7.4.2.5 Use of an "Efficacy Subset" of Patients
An intention-to-treat analysis was deemed most appropriate for this study, involving all participants who were randomised and completed at least one randomised treatment infusion session.  However due to the small number of participants, no comparison between randomised groups could take place. These groups are therefore described in this report. 
7.4.2.6 Active-Control Studies Intended to Show Equivalence
This pilot trial design was not intended to assess efficacy in terms of non-inferiority or otherwise. 
7.4.2.7 Examination of Subgroups
Due to the small number of participants, no subgroup analysis is possible. 
7.4.3 [bookmark: _Toc28688030]Tabulation of individual response data
Response data are detailed as below. This pilot trial was not designed to assess efficacy and due to low participant numbers, analysis by group is not appropriate. Descriptive statistics are therefore used throughout. The primary outcomes are feasibility outcomes. 
7.4.3.1 Feasibility 
This trial protocol was deemed not feasible as randomisation and adherence rates were inadequate, demonstrating that a definitive trial of ketamine for depression relapse prevention would not be possible using this trial protocol. Reasons for ineligibility, non-recruitment, non-randomization and non-adherence are detailed in Figure 1 and Table 5. 
Eligibility, recruitment, randomisation, adherence and follow-up rates were lower than expected. Whilst the protocol amendment detailed above lowered the threshold to allow more of those who were screened for the monitoring phase to be deemed eligible, participant numbers were far below those predicted and analysis by groups was therefore not possible. 
In assessment of blinding, participants guessed correctly 66% of the time (6 of 9 guesses) and raters guessed correctly 66% of the time (8 of 12 guesses). 

7.4.3.2 Treatment outcomes and symptom rating scores
Weekly HRSD-24 scores in the Monitoring Phase are presented in Table 6. This cohort was recruited due to a   history of recurrent depressive disorder. Response criteria were met by 57% of Monitoring Phase participants (n=16) and remission achieved by 41% (n=12). All participants had a baseline HRSD-24 and n=27 participants had a pre-discharge HRSD-24 (one participant withdrew from the monitoring phase citing assessment burden). Weekly HRSD-24 scores on decreasing numbers of participants reflect the end of inpatient treatment due to response or other factors, such as medical illness. In order to progress to randomisation, participants had to display a ≥60% decrease from baseline HRSD-24 score and score ≤16. 


	[bookmark: _Toc28688031]Table 6. Weekly HRSD-24 scores in the Monitoring Phase 

	Variable 
	Mean  (SD)
	n

	Admission HRSD-24 
	29.4 (2.5)
	28

	Monitoring Phase Week 1 HRSD-24 
	20.8 (6.2)
	24

	Monitoring Phase Week 2 HRSD-24 
	23.3 (3.4)
	21

	Monitoring Phase Week 3 HRSD-24 
	19.5 (4.1)
	15

	Monitoring Phase Week 4 HRSD-24 
	23.4 (4.1)
	10

	Monitoring Phase Week 5 HRSD-24
	24.1 (3.4)
	7

	Monitoring Phase Week 6 HRSD-24 
	23.4 (3.7)
	5

	Monitoring Phase Week 7 HRSD-24
	22.7 (2.1)
	4

	Monitoring Phase Week 8 HRSD-24
	19 
	1

	End-of-admission HRSD-24*
	15.04 (10.2)
	27

	Response criteria met (n, %)
	16 (57%)
	28

	Remission criteria met (n, %) 
	12 (41%)
	28

	Data are presented as mean (SD) unless otherwise specified.  Monitoring Phase participants were monitored weekly during admission using the HRSD-24 . *One participant withdrew after baseline assessments and did not have an End-of-admission HRSD-24





	[bookmark: _Toc28688032]Table 7. Randomised participants in the KINDRED Treatment Phase 

	
	Age
	Sex
	Infusions
	Baseline
HRSD-24
	Adverse reaction
	Reason for discontinuation
	Relapse during 6-month follow-up
	Time to relapse

	1
	50
	M
	Ketamine
	4
	32
	
	Nil
	Yes
	Week 20

	2
	50
	F
	Midazolam
	1
	32
	
	Relapse 
	N/A
	Treatment phase 

	3
	72
	F
	Ketamine
	1
	45
	
	Travel
	Dropout
	Unknown

	4
	37
	F
	Midazolam
	1
	32
	Pruiritis, urticaria
	Relapse
	N/A
	Treatment phase 

	5
	46
	F
	Ketamine
	1
	22
	Hypersensitivity 
	AR
	No
	N/A

	6
	40
	M
	Midazolam
	4
	21
	
	Travel
	No
	N/A

	7
	40
	F
	Midazolam
	4
	34
	
	Nil
	Yes
	Week 12 

	8
	31
	M
	Ketamine
	4
	23
	
	Nil
	No
	N/A

	9
	56
	M
	Ketamine
	2
	34
	
	Nil
	No
	N/A




7.4.3.3 Randomised Participants 
Nine participants were randomised, aged between 31 and 72 years, five females and four males, all of White Irish ethnicity (Table 7). The groups were too small for formal comparison of clinical outcomes or baseline variables. Two participants relapsed within the randomised treatment phase, both in the midazolam treatment group. Three further participants elected to discontinue randomised treatment, two citing travel and one citing discomfort due to a suspected adverse reaction as the primary reason and travel as the secondary reason. Within the six-month follow up phase, one participant elected to discontinue follow-up, citing lack of interest in continuing assessments. Of the remaining six participants who completed full follow-up to relapse or to 26 weeks, two participants relapsed within the follow-up period (one in the ketamine group and one in the midazolam group), at weeks 20 and 26 respectively. 
7.4.3.4 Cognition
Cognitive measures including a modified Addenbrooke’s Cognitive Examination- Revised (ACE-R)24; Digit Spans25; Trails A and B26 were performed at baseline and end-of-inpatient-treatment, as well as at final follow-up at week 26 among those who completed to week 26 (n=3). Parallel versions were used where available. National Adult Reading Test (NART) is a measure of premorbid intelligence relative to expected intelligence (i.e. NART assesses IQ) and was performed once at baseline assessment (see baseline demographics). These were non-prioritised secondary outcomes completed by a subset of participants. Comparative analyses were not performed and data are presented below, with a general trend toward improvement of cognitive outcomes at the end of inpatient treatment for depression. 
[bookmark: _Toc28688033]Table 8. Cognitive assessments at baseline and end of inpatient treatment among the Monitoring Phase participants
	Instrument 
	Baseline
	
	Follow-up 

	
	N
	Median (Range)
	
	N
	Median (Range)

	Letter fluency (of 7)
	24
	5 (1-7)
	
	24
	5 (3-7)

	Category fluency (of 7)
	24
	5 (2-7)
	
	24
	6 (0-7)

	Immediate recall (of 7) 
	24
	7 (5-7)
	
	24
	7 (7-7)

	Delayed recall (of 10) 
	24
	9 (7-10)
	
	24
	10 (4-10)

	Retrograde semantic memory (of 4)
	24
	4 (0-4)
	
	24
	4 (3-4)

	Modified ACE-III (of 35)
	25
	29 (20-35)
	
	24
	30.5 (20-35)

	Forward digit span (of 14)
	27
	8 (3-14)
	
	22
	8.5 (4-14)

	Backward digit span (of 14)
	27
	6 (2-12)
	
	22
	4.5 (2-12)

	Trail-making test A (seconds) 
	26
	32.5 (15-62)
	
	22
	30 (15-53)

	Trail-making test B (seconds) 
	26
	91 (28-210)
	
	22
	68 (25-174)

	sMMSE (of 30) 
	26
	29 (21-30)
	
	24
	29 (22-30)

	Data are presented as median (range) due to non-parametric distribution. 


7.4.4 [bookmark: _Toc28688034]Drug dose, drug concentration, and relationships to response
Doses did not vary between participants. All infusions were administered as per the Trial Protocol and no assessment of drug concentration was required. 
7.4.5 [bookmark: _Toc28688035]Drug-drug and drug-disease interactions
Due to the pilot trial design and small number of participants, no efficacy analysis can take place, Therefore, no analyses to account for the effects of concomitant therapy or comorbid illness can take place. 
7.4.6 [bookmark: _Toc28688036]Efficacy conclusions
Due to the pilot trial design and small number of participants, no efficacy analysis can take place. 


8. [bookmark: _Toc28688037]SAFETY EVALUATION
Tolerability of the trial agents was assessed at multiple points before, during and after treatment sessions according to the assessments outlined in Table 2. 
	[bookmark: _Toc28688038]Figure 2. Assessment results of participant infusions (n=25 infusions)

	[image: ]

	PRISE: Patient-Rated Inventory of Side Effects, YMRS: Young Mania Rating Scale, BPRS: Brief Psychiatric Rating Scale, CADSS: Clinician-Administered Dissociative States Scale, HRSD: Hamilton Rating Scale for Depression. A 24-item HRSD was performed at 0 minutes, thereafter a modified 11-item HRSD was performed to assess for change on sensitive items.  



Figure 2 illustrates pre-infusion, intra-infusion and post-infusion assessments each infusion for each randomised participant. As all participants were euthymic responders to inpatient treatment for depression, HRSD-24 scores were low pre-infusion, and small changes in HRSD scores during and after infusions cannot be compared across treatment arms in this limited trial population. As expected, on completion of the modified 11-item HRSD which allows for change, absolute scores were lower during and after infusions, an effect which is not present on controlling for baseline scores on the items carried over.  
The figure illustrates a lack of change on BPRS and YMRS scales in both treatment arms, with most scores remaining at baseline throughout the assessment process across all infusions. In contrast, PRISE scores in both treatment arms demonstrate great variability in pattern, with a variety of baseline and end-of-infusion scores, and patterns of both increasing and decreasing scores during infusions. This may suggest that these instruments are not ideal for assessing participant experience during infusions, due to either not sufficiently sensitive or overly sensitive to change, but participant numbers are too small in this trial to explore this issue. 
CADSS scores displayed an expected pattern of low baseline scores, some elevation during infusions, and return to baseline scores. The majority of midazolam infusions did not display this pattern, and overall intra-infusion CADSS scores were higher in the ketamine treatment arm, consistent with the reported adverse effects of ketamine and the experience of some participants of dissociation in this trial as reported in detail in 8.2.1. 
Vital signs (heart rate, blood pressure, oxygen saturations and blood glucose) were monitored as per the trial protocol. No persisting hemodynamic changes (defined as heart rate >110/minute or systolic/diastolic blood pressure >180/100 or >20% increase above pre-infusion BP for more than 15 minutes) were noted. Stable oxygen saturation, heart rate, electrocardiogram (EKG) rhythm were observed in all participants at fourteen timepoints over 300 minutes before, during and after infusions. 
Statistical analysis was not performed due to the small number of completed assessments. 
8.1 [bookmark: _Toc28688039]Extent of Exposure
Due to the small number of participants randomised in this pilot trial, exposure cannot be analysed according to race or gender. 
• Duration: 
Ketamine: three participants received an eight-week course of four fortnightly infusions; one participant received only one infusion.
Midazolam: Two participants received an eight-week course of four fortnightly infusions, one participant received a four-week course of two fortnightly infusions, and one participant received only one infusion. 
The highest extent of duration of exposure was therefore eight weeks. 
• Dose: 
Ketamine: participants received between one and four doses of 0.5mg/Kg to a maximum cumulative dose of 2.0 mg/Kg in an eight-week period. 
Midazolam: participants received between one to four dose/s of 0.045mg/Kg, to a maximum cumulative dose of 0.18mg/Kg in an eight-week period. 
• Drug concentration: drug concentration data are not available. 
8.2 [bookmark: _Toc28688040]Adverse Events (AEs)
8.2.1 [bookmark: _Toc28688041]Brief summary of adverse events
No serious adverse events or reactions occurred. Two non-serious suspected adverse reactions occurred, one after a first ketamine infusion (a) and one after a first midazolam infusion (b). In the first adverse reaction (a), the participant experienced a possible delayed hypersensitivity reaction a number of hours following the end of the interventional clinic, consisting of rash and hypertension with no airway interference or swelling. This resolved within hours and did not require treatment. The emergency unblinding protocol was followed by researchers and the blind was broken for one rater and the participant. All ratings for this participant had already been collected under double-blind conditions. There was no history of allergy to latex, adhesive or any other product to which the participant was exposed during the randomised treatment clinic, however it was found that the participant had been prescribed a penicillin-containing antimicrobial by the treating team in the days prior to the first ketamine infusion and had a non-documented history of previous rash when administered penicillin in the past. However, it could not be outruled as a possible adverse event and has been documented as a suspected non-serious adverse reaction. Though not withdrawn from randomised treatment by researchers, the participant elected to discontinue randomised treatment citing adverse event as the primary reason and travel as a secondary reason. 
One non-severe, non-serious, suspected adverse reaction occurred in a participant a number of days following a first midazolam infusion. The participant reported pruritis and urticaria developing two days after the first randomised treatment clinic causing discomfort. There were no associated abnormalities in vital signs or laboratory testing. The symptoms resolved quickly and completely on instituting of oral antihistamine therapy, which was continued for three days. There was no history of latex or adhesive allergy, but other possible contributory causes were identified including a change in laundry detergent at the time. As midazolam could not be outruled as a contributory or causative agent, the events were documented as a suspected non-serious adverse reaction. The participant elected to continue randomised treatment but relapsed before the second schedule randomised treatment session and was therefore ineligible. Please see Table 7 and Figure 2. 
8.2.2 [bookmark: _Toc28688042]Display of adverse events
It is not possible to compare adverse events in randomised treatment groups according to treatment arm, age, race or gender due to the small number of overall participants and small number of adverse events. Individual-level pseudonymised participant data regarding the profiles of participants who experienced adverse events is detailed in Table 7. 
8.2.3 [bookmark: _Toc28688043]Analysis of adverse events
The small number of randomised participants means that analysis of adverse events is not possible. 
8.2.3.1 Listing of adverse events by patient
Please see Table 7 for these details in tabular format. 
Participant No 4
· Age: 37
· Sex: Female
· Race: White Irish
· CRF Location: Research Dept, St Patrick’s University Hospital
· Adverse event: possible delayed hypersensitivity reaction consisting of rash and hypertension without swelling or airway compromise 
· Duration: onset at six hours following infusion, resolved by ten hours following infusion 
· Severity: Moderately severe
· Seriousness: Non-serious
· Action taken: monitoring of vital signs, investigation of possible causes, comfort measures including reassurance, oral hydration
· Outcome: resolved within four hours
· Causality: likely caused by pre-existing penicillin sensitivity, cannot outrule causative relationship to ketamine, therefore assumed to be causally related to investigative medicinal product
· Timing of onset of the adverse event: after first dose
· Study treatment at time of event: ketamine 
· Test drug/investigational product dose: 0.5 mg/Kg
· Drug concentration: not available
· Duration of test drug/investigational product treatment: 40 minutes 
· Concomitant treatment during study: regular medications as prescribed by treating team including one course of penicillin-containing medication in the days prior to events
Participant No 5
· Age: 46
· Sex: Female
· Race: White Irish
· CRF Location: Research Dept, St Patrick’s University Hospital
· Adverse event: pruiritis and urticaria 
· Duration: three days  
· Severity: Non-severe
· Seriousness: Non-serious
· Action taken: oral antihistamine prescribed, investigation of possible contributors, monitoring of vital signs 
· Outcome: resolved within hours of instituting oral antihistamine therapy 
· Causality: assumed to be causally related to investigative medicinal product
· Timing of onset of the adverse event: two days after first dose of IMP
· Study treatment at time of event: midazolam 
· Test drug/investigational product dose: 0.045 mg/Kg
· Drug concentration: not available
· Duration of test drug/investigational product treatment: 40 minutes 
· Concomitant treatment during study: regular medications as prescribed by treating team

8.3 [bookmark: _Toc28688044]Deaths, Other Serious Adverse Events, and Other Significant Adverse Events
There were no deaths or serious adverse events.
8.4 [bookmark: _Toc28688045] Clinical Laboratory Evaluation
Phlebotomy was performed as part of the trial procedures to collect samples for planned biomarker studies. However, due to the small final number of participants, these studies could not take place and results are not available for reporting. No clinical laboratory evaluation took place as part of the trial procedures. 
8.4.1 [bookmark: _Toc28688046]Safety Conclusions
The results of the randomised participants reported here do not raise any new safety concerns for the use of sub-anaesthetic dose ketamine in healthy participants (here, a population of people recovered from acute depression), and no new information regarding use of low-dose midazolam as an active comparator in this group. We conclude that the trial agents were well-tolerated overall but the small number of participants means the trial results cannot contribute to any scientific conclusion regarding the general safety of these agents. 


9. [bookmark: _Toc28688047]DISCUSSION AND OVERALL CONCLUSIONS
This pilot trial was designed to assess feasibility of the trial protocol for a future definitive trial. This is the first trial to investigate the novel use of ketamine for depression relapse prevention in a highly recurrent population, under real-world conditions. We found that although the screening capture rate was high, with all potentially eligible participants screened (100% of n=3437), the percentage of eligible participants was strikingly low, at only 2% of all those screened. Examination of the inclusion criteria led to an approved amendment to the protocol, aiming to increase the eligible proportion of those depressed inpatients who were screened for recruitment. Despite this and measures to improve the recruitment rate of those who were eligible but declined e.g. due to anxiety about the investigative medicinal product, recruitment to the monitoring phase remained low and only n=28 participants completed the monitoring phase, 27% of the n-103 potentially eligible participants. Of these, 33% did not meet the inclusion criteria for the randomised controlled trial and n=9, or 66% of those eligible, were randomised to ketamine (n=5) or midazolam infusions (n=4). Attrition and relapse during the randomised treatment phase presented further challenges, and only n=3 participants in the ketamine arm and n=3 participants in the midazolam arm completed the eight-week course of treatment and n=3 participants in total remained relapse-free to week 26 follow-up. Process outcomes including rates of recruitment, randomisation, adherence and follow-up indicate clearly that this protocol is not feasible as a definitive trial. 
The primary reasons for non-eligibility to the monitoring phase were the presence of another Axis I disorder and absence of recurrent depressive episodes, however these criteria are fundamental to achieving a study sample most likely to benefit from effective relapse prevention. 
Some of the data reported here on logistical reasons for ineligibility, non-recruitment and non-adherence may help to identify ways to improve trial design and recruitment for a future potential successful trial of ketamine for depression relapse prevention. In particular, travel was a major contributor to difficulty in recruitment, randomisation and dropout. It is likely that our study centre, which serves the national population, would not be successful as a study centre for relapse prevention trials that require returning to the study centre regularly after discharge. To investigate the potential for use of ketamine for depression relapse prevention, an open-label trial may be the most prudent next step.
9.1 [bookmark: _Toc28688048]Conclusion
This pilot trial was not designed to assess efficacy and the final participant numbers are also too small to lead to conclusions about the safety of these agents. In general, the agents were well-tolerated.  This pilot trial protocol was not feasible but identified some of the barriers to successful conduct of clinical trials of ketamine for depression. 
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12. [bookmark: _Toc28688051]OTHER REPORT ITEMS
12.1 [bookmark: _Toc28688052]Listing of patients receiving test drug(s)/investigational product(s) from specific batches, where more than one batch was used
One batch of investigational products was used during the conduct of the trial. 
12.2 [bookmark: _Toc28688053]Audit certificates
External audit was not performed during the conduct of the trial due to the small number of participants. 
12.3 [bookmark: _Toc28688054]Documentation of statistical methods
Statistical methods are as outlined in the clinical trial protocol and attached Statistical Analysis Plan. However, due to the small final number of participants, no comparisons were performed between randomised groups.  
12.4 [bookmark: _Toc28688055]Documentation of inter-laboratory standardisation methods and quality assurance procedures if used
No laboratory procedures took place as part of this pilot trial and no standardisation was required. 
12.5 [bookmark: _Toc28688056]Discontinued patients
Participants who elected to discontinue either the Monitoring Phase (n=1) or the Randomised Treatment Phase (n=6) are described in the results sections above (see Table 7). No attempt was made to address missing data as descriptive statistics only are provided throughout this report due to the small number of participants. 
12.5.1 [bookmark: _Toc28688057]Protocol deviations
There were no deviations from the protocol. 
12.5.2 [bookmark: _Toc28688058]Patients excluded from the efficacy analysis
No efficacy analysis was performed due to the pilot trial design. 
12.5.3 [bookmark: _Toc28688059]Demographic data
Demographic data have been presented in tabular form in this report and are not presented as a separate appendix. 
12.5.4 [bookmark: _Toc28688060]Compliance and/or Drug Concentration Data 
No compliance data are available as all infusions of investigative medicinal agents were administered by a consultant anaesthetist and there was no possibility of non-adherence. Drug concentration data were not obtained. 
12.5.4.1 Individual Efficacy Response data
No individual efficacy response data are available as an efficacy analysis was not possible due to the pilot trial design and small number of participants. 
12.5.4.2 Listing of individual laboratory measurements by patient
No laboratory measurements are available as part of the pilot trial. 
12.6 [bookmark: _Toc28688061]Case Report Forms
12.6.1 [bookmark: _Toc28688062]CRFs of deaths, other serious adverse events and withdrawals for AE
No deaths or serious adverse events occurred during this trial. No participants were withdrawn by researchers due to adverse events. One participant experienced an adverse event as detailed in this report and this participant elected to discontinue randomised treatment citing adverse event as the primary reason and travel as a secondary reason. 
12.6.2 [bookmark: _Toc28688063]Other CRFs submitted
No other CRFs are submitted as part of this report. 
12.7 [bookmark: _Toc28688064]Individual Patient Data Listings (US Archival Listings)
Individual patient data are provided in the safety and efficacy results sections (please see Table 7). Participant dispositions (drop-out, follow-up, etc) are described in the trial flow chart. As no participants were excluded from the disposition, efficacy or safety results descriptions, further individual patient data listings are not provided.
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Log of Delegated Responsibilities  
Name
 
Role 
 
Duty 
 
Prof Declan McLoughlin 
 
Principal 
Investigator 
 
Staff recruitment
 
 
Staff line manager
 
Oversight of trial governance  
 
Oversight of trial recruitment 
 
Final decisions regarding 
participant 
inclusion/ exclusion/ unblinding/ withdrawal 
Dr Enda Shanahan
 
Investigator 
 
Oversight of physical health monitoring in 
infusion clinics  
 
Return of IMP to pharmacy and completion 
of Pharmacy IMP Return Checklist  
Formulation and 
administration of IMP 
according to protocol 
Completion of Randomisation list 
 
Provision of guidance to Investigators/ Sub
-
Investigators regarding AEs / ADRs 
Dr Martha Finnegan 
 
Investigator
 
Data
 
C
ontroller
 
 
 
Medical Monitor
 
Safety event assessment and reporting 
 
IMP accountability and equipment integrity
 
Assessment of inter
-
rater reliability 
and 
blinding 
Oversight of CRF data extraction and entry
 
Co
-
ordination of public and site 
communication 
Management of Protocol and TSOPs 
 
Management of invoices
 
Preparation of reports: HPRA, HRB, SPMHS 
REC, SJH REC, TSC, DMC, clinicaltrials.gov 
Co
-
ordination of TSC and DMC activity
 
Provision of training for sub
-
investigators 
and investigators   
Co
-
ordination with laboratory, pharmacy, 
ECT 
Maintenance and review of trial documents 
incl. Protocol and TSOPs 
Maintenance of Staff Training Record 
 
Screening, recruitment and assessm
ent of 
participants  
]
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Receipt of informed consent 
 
Phlebotomy 
 
Dr Bronagh Gallagher 
 
Investigator 
 
Screening, recruitment and assessment of 
participants  
 
Receipt of informed consent  
 
Phlebotomy 
 
Dr Karen Ryan 
 
Sub
-
Investigator
 
Phlebotomy 
 
 
Maintenance of blood processing protocol
 
Oversight of laboratory processes and 
equipment  
Sample collection and processing 
 
Ms Louise Donnelly 
 
Sub
-
Investigator
 
Physical health monitoring in infusion clinics 
 
 
Maintenance of physical health monitoring 
records  
Maintenance of emergency drug availability 
in infusion clinics  
Phlebotomy 
 
Ms Toni Galligan 
 
Sub
-
Investigator
 
Screening, recruitment and 
assessment of 
participants 
Phlebotomy
 
Sample collection and processing 
 
Ms Marie
-
Claire Slattery
 
Sub
-
Investigator
 
Screening, recruitment and assessment of 
participants 
Phlebotomy
 
Sample collection and processing 
 
Ms Beth O’Hare 
 
Sub
-
Investigator
 
Screening, recruitment and assessment of 
participants 
Phlebotomy
 
Sample collection and processing 
 
Ms Claire McGrory
 
Sub
-
Investigator
 
 
Sample collection and processing
 
Ms Gabriele Guscuite 
 
Sub
-
Investigator
 
Screening, recruitment and assessment of 
participants 
Ms Sandra Dowling on behalf 
of Pharmacy Department  
Sub
-
Investigator
 
Order, receipt on delivery and storage of 
IMP 
 
Receipt of IMP following infusion clinic, 
completion of Pharmacy IMP Return 
Checklist 
Maintenance of temperature record IMP 
storage 
 
]
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Ketamine for relapse prevention in recurrent depressive disorder:  
a randomised, controlled pilot trial 
Please contact Prof. Declan McLoughlin on ext 3385 for more information 
Version 2.0, Date: 7.8.15  
The participant must complete this form herself/himself 
 
PLEASE TICK YOUR RESPONSE IN THE APPROPRIATE BOX 
 
·
 
I have read and understood the attached Participant Information Leaflet….. Yes  □ No  □  
 
·
 
I have had the opportunity to ask questions and discuss the study ………… Yes □  No  □ 
 
·
 
I have received enough information about this study ……………………… Yes □  No  □ 
 
·
 
If I am invited to participate in Phase II,  I agree to be randomly allocated to one 
of two treatment groups and I understand that I may be allocated to a placebo treatment 
group...................................................................................................................Yes □  No  □ 
 
·
 
I agree to receive four infusions of either ketamine or midazolam . . . . . . . . . . Yes □  No □ 
·
 
 
·
 
I understand that I am free to withdraw from the study at any time without  
      giving a reason and without this affecting my future medical care ..……….. Yes □   No □ 
 
·
 
I agree to provide blood cells, serum and plasma for analysis of protein  
expression.………………………………………………………………… … Yes □    No □ 
 
·
 
I agree to provide blood cells, serum and plasma for the analysis of DNA and RNA,  
      including messenger RNA and micro RNA ........................................................Yes □    No □ 
 
·
 
I agree to provide access to my healthcare records at St Patrick’s Hospital to investigators and the 
trial sponsor (St Patrick’s Mental Health Services) ..........................................Yes □    No □ 
 
·
 
I understand that confidential anonymous data from my participation in the trial must be 
       retained securely by the research team for at least five years and will not be retained for  
more than ten years.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Yes □     No □ 
 
·
 
I agree to take part in this study of my own free will and without prejudice  
to my legal/ethical rights. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .    Yes □     No □ 
 
Participant’s Signature:   _________________________ Date:   
 
Participant’s Name in Print:  _________________________   
 
Witness Signature:  *   _________________________ Date:   
 
Witness’ Name in Print:   __________________________   
 
Consent Form  
The 
KINDRED
 
Study
 
]
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Investigator’s Signature:  _________________________ Date:   
Investigator’s Name in Print:  __________________________ 
Please attach the Participant Information Sheet to this Consent Form, ask the participant to 
sign and date it and, where appropriate, place a copy of both in the participant’s case notes.
 
]
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Patient Information Sheet 
The KINDRED Study 
Ketamine for relapse prevention in recurrent depressive disorder: 
a randomised, controlled pilot trial 
Study Site: St Patrick’s University Hospital, James’s St, Dublin 8 and Trinity College Dublin  
Registration number (EudraCT): 2015-002020-37 
Principal Investigator: Prof Declan McLoughlin 
Telephone: 01 2493385 Email: d.mcloughlin@tcd.ie 
 
You are being invited to take part in a research study. Before you decide, it is important for you 
to understand why the study is being done and what it will involve. This Participant Information 
Sheet will tell you about the purpose, risks and benefits of this study. If you agree to take part, 
we will ask you to sign a Consent Form. If there is anything you are unclear about, we are happy 
to explain it to you. Please take as much time as you need to read this. You should only consent 
to take part in this study when you feel that you understand what is being asked of you, and you 
have had enough time to make your decision. Thank you for reading this.  
 
What is the purpose of the study?
  
Depression is a common serious mental health 
problem in Ireland. Unfortunately, many people who experience depression will become unwell 
again and have repeated episodes, called recurrent depressive disorder. There is an urgent need 
to find better treatments to prevent relapse. One possibility is the commonly used anaesthetic 
drug ketamine. Unlike other antidepressants, which may take weeks to have effect, ketamine 
has been shown to have a strong, rapid antidepressant effect at low doses.  
The
 purpose
 of this study is to examine whether repeated low doses of ketamine are better 
than a placebo drug at preventing relapse of depression after treatment. We will also study the 
biology of depression
 by comparing molecules in the blood, called 
“biomarkers”,
 between 
people who have severe depression and are having treatment, and people who are healthy. We 
will look at some specific messenger chemicals involved in depression, and other chemicals that 
help maintain healthy genes, to see if these are changed by depression and treatment. This is 
important because we do not yet know what causes depression or exactly how antidepressant 
treatments relieve the symptoms of depression. Ketamine is known to have effects on 
substances involved in 
“neuroplasticity”, 
the process of change in pathways between our brain 
]
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cells. We will examine these neuroplasticity biomarkers in blood tests of people having 
ketamine and people having the placebo drug to try to better understand how ketamine has an 
antidepressant effect.  
 
Why have I been chosen?
  
You have been asked to participate because you are having 
inpatient treatment for recurrent depression. In total, we hope to have over 80 people with 
depression taking part in this study, and about 50 of these will be able to participate in the 
ketamine trial.  
 
Do I have to take part?
  It is up to you to decide whether or not to take part. If you do 
decide to take part, you will be given this Information Sheet to keep and a copy of your Consent 
Form
. If you decide to take part, you can withdraw at any time without giving a reason. 
A 
decision to withdraw or not take part will not affect your rights or treatment in any way.  
 
What will happen if I decide to take part?
  
You will be asked to complete a full interview 
with a trained researcher before you start treatment and at the end of your course of inpatient 
treatment, and shorter interviews every week while you are in hospital. You will also be asked 
to provide 
blood tests
 on one occasion.  
We hope that you will feel much improved after your treatment for depression. In this case you 
may be invited to participate in the 
second part
 of the study. If you decide to participate in 
Phase II, you will be asked to complete a full interview before you go home from hospital. If you 
are happy to go ahead, and there is no reason why you should not have the additional treatment, 
a computer programme will allocate you at random to one of two groups – a group having four 
infusions of low-dose ketamine (the drug we are studying) or low-dose midazolam (a placebo 
drug). Neither you nor the researchers will know which group you are in. However, the doctor 
who gives you the medication infusion will know which drug you are getting. 
You will continue 
with your other medications and therapies as usual.  
You will have four 40-minute intravenous infusions of either ketamine or midazolam. The first 
infusion will take place within a week of the end of your hospital treatment. Each infusion will 
be two weeks apart. We will monitor your vital signs (heart rate, blood pressure, etc.) and ask 
you questions regularly before, during and after each infusion, to monitor for any side-effects. 
During the first infusion, you will be asked to have four blood tests for biomarkers which might 
help us understand how ketamine has an antidepressant effect. For the other three sessions, 
you can travel from home. In total you will be at the hospital for about five hours each time. We 
will pay for your travel expenses and meals on these occasions. After the four sessions are over, 
you will be asked to complete follow-up interviews five times over six months.  
We will make every effort to minimise any inconvenience to you and to run the study to high 
scientific standards. The blood samples you give will be examined by research scientists at our 
laboratory in Trinity College Dublin.  These staff will only know the identity of your blood 
sample by a code number and the key to this code and any personal information will be kept 
confidentially by Professor Declan McLoughlin at St. Patrick’s University Hospital, Dublin. 
 
]
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How long will my part in the study last? 
  
The first part of the study will involve two full 
interviews and several shorter ones, and will take five hours of your time altogether.  
If you decide to also take part in the second phase of the study, this will involve fifteen separate 
interviews spread out over between eight and nine months. You can withdraw from the study at 
any time.  
 
What do I have to do?
  
If you are having medication infusions in the second part of the 
study, it is recommended that you 
do not drive or drink alcohol for 24 hours 
after each of the 
four infusions. The Road Traffic Act 2014 makes provisions for roadside intoxication testing and 
although unlikely, the possibility of these medications causing a positive test cannot be ruled 
out. It is also important that you have a responsible adult who can stay with you for 24 hours 
after your medication infusions. Aside from these times, you can do everything as normal.  
If you are a woman, 
it is important that you do not get pregnant
 while having the infusions. 
We cannot say for certain that the medication is safe for the unborn child. Pregnant women 
must therefore not take part in the study, and women who do take part are required to ensure 
they use adequate contraception during the study.  Women aged 18-50 who take part in the 
second phase of the study may be asked to have a pregnancy test. Any woman who finds that 
she is pregnant while taking part in the study should immediately tell her research doctor. Men 
who take part are asked to share this information with their partner and ensure they are using 
adequate contraception during the study.  
 
What is the medication being tested?
  Ketamine is an anaesthetic medication, 
commonly used in children’s surgery and for pain relief. It works by blocking the effect of 
glutamate, one of the major chemical messenger systems in the brain. This is different to the 
way current antidepressants work. At high doses ketamine can cause a “high”, and so it has been 
abused as a recreational drug. However, at low doses it is very safe. In this study we will use 
lower doses than those used to put people to sleep. The placebo drug, midazolam, is a sedative 
drug similar to ketamine.   
 
What are the possible benefits of taking part? 
  
Taking part in the study will not 
benefit you directly, but everyone who decides to participate will contribute to scientific 
knowledge about depression. Some people may benefit from learning more about their memory 
or mental health during the interviews. People who go on to take part in the second part of the 
study may benefit from having the additional treatment; however, there is no guarantee of this. 
The individual results of the tests for biomarkers will not be available to you. We can send you a 
copy of the six-monthly newsletter about the progress of the study if you would like.  
 
What are the possible disadvantages or risks of taking part? 
  
The study includes 
questionnaires about your mental health and memory. If you find you would like to talk to 
someone about any issues these raise, we would be happy to recommend someone to you. Other 
possible risks are those associated with having a blood sample taken.  This is a routine and safe 
procedure and you will probably already have experience of blood tests with your 
]
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GP.  Occasionally, minor bruising around the site from which the blood was drawn may occur, 
but this will quickly disappear.  Very rarely, the site may become infected, but this is easily 
treated. A possible disadvantage to you is the time it takes to be interviewed, completing 
questionnaires and assessments.  To minimise any discomfort, multiple breaks can be taken.  
If you decide to also participate in the second part of the study, there are other things to be 
aware of.  
Many people find the effects of ketamine to be unpleasant.  However, there are no reports of 
persistent side effects of ketamine at the dose used in this study, although many people 
experience some symptoms during the infusions and for up to one or two hours afterwards.  We 
will therefore monitor your mental and physical health constantly during the infusions and for 
over three hours afterwards. The commonest of these transient symptoms during ketamine 
infusions are: changes in mood or anxiety, unusual sensations such as feeling outside one’s 
body, feeling intoxicated or confused, and unusual perceptions. There are also reports of 
transient physical symptoms such as dizziness, headache, double vision, nausea and raised 
blood pressure. Some people experience memory difficulties during the infusions, but as with all 
the above symptoms, this resolves within two hours of the infusion. Ketamine is not addictive at 
the dose used in this study.  
The placebo drug midazolam also acts as a sedative, and people may experience drowsiness, 
dizziness and poor concentration during this infusion. In some people midazolam can cause 
slowing of the heart and breathing rate and a decrease in blood pressure. Some people may find 
this type of medication makes them feel restless or anxious, and nausea, headache and blurred 
vision have also been reported. Symptoms such as these rarely persist beyond the infusion. 
You will receive a phone number so you can always get in touch with one of our researchers if 
you have any concerns.  
 
What happens at the end of the study?
  
The results of the study will be presented at 
conferences and published in scientific journals. The identity of people who have taken part will 
always be kept confidential. Your confidential information will be stored securely for at least 
five years and will be destroyed after no more than ten years in accordance with the data 
protection legislation at the time. As ketamine is not a routine treatment there will not be 
ongoing access to ketamine treatment after the study finishes. 
 
Thank you for reading this information sheet. 
If you are interested in taking part, please contact: 
Prof. Declan McLoughlin 
Dept of Psychiatry, Trinity College Dublin, 
St Patrick’s University Hospital 
01 2493385 | thekeepwellstudy@gmail.com 
]
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Protocol for Emergency Unblinding of Trial Participants 
Version: 2.0 
Date 09.1.17 
TRIAL IDENTIFIER AND REGISTRY NAME:  
KEtamine for dEPression relapse prevention folloWing ELectroconvuLsive therapy: a randomised 
pilot trial evaluation (The KEEP WELL Trial)  
Date of registration: 26.1.15 
EudraCT number: 2014-000339-18  
Sponsors’ Reference: St Patrick’s Mental Health Services: 05/14 
Research Ethics Committee Reference, Joint REC of St James’ and Tallaght Hospitals, Dublin: 2014-
08-19 
The KEEP-WELL Trial at St Patrick’s University Hospital is a Health Research Board-funded; Research 
Ethics Committee-approved double-blinded, randomised, controlled pilot trial. Participants are 
people with depression, referred for ECT. Participant will be monitored for response to ECT and once 
well, will be invited to take part in the clinical trial. Participants will be randomly allocated to receive 
four weekly infusions of either ketamine or midazolam in sub-anaesthetic doses and will be 
monitored for several hours afterwards.  
Participants and researchers will now know which drug a participant has received (double-blind). 
The anaesthetist and pharmacist administering the drug will know the details of the agent received. 
To maintain good scientific practice, it is important that researchers do not at any stage become 
aware of which drug a participant is having.  
There is a low incidence of reported side-effects of the drugs involved in this trial, both of which are 
proven to be safe and well-tolerated in this population. However, for safety reasons it is important 
that it is possible for a person or their healthcare professional to obtain information about which 
drug they have received (unblinding), at any time.  
A set of envelopes containing treatment allocation information will remain unopened but may be 
used where emergency unblinding is indicated. Unblinding for one or all participants will take place 
if it is in the best interests of the participants. In the case of an emergency, when knowledge of the 
]
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treatment assignment is essential for the clinical management of the subject, any investigator may 
unblind a single subject. 
This information will be stored in the locked ECT suite and will be accessible at all times by a 
member of staff. A researcher will be contactable on a dedicated trial number on a 24-hour basis. 
This protocol outlines the steps to be taken in the event of a trial participant or their healthcare 
professional calling to request information about their treatment in the trial.  
1.
 
All trial participants are provided with a card with the St Patrick’s Hospital contact number in 
the event of information being required 
2.
 
Participant or healthcare professional calls the hospital (switch or ADON) 
3.
 
Telephone switch operator or ADON-on-call takes the following details:  
a.
 
Patient name and date of birth 
b.
 
Last trial clinic appointment  
c.
 
Contact number  
4.
 
If call is placed to telephone switch operator, they pass this information to the ADON-on-call 
5.
 
ADON-on-call calls the dedicated trial contact number 
6.
 
Researcher directs the ADON to the emergency unblinding envelopes in the ECT suite 
7.
 
ADON opens the emergency unblinding envelope for this person only and provides this 
information to the patient or healthcare professional  
8.
 
Emergency unblinding information is not  
9.
 
A follow-up call to the patient will be made in the next working day by the research team 
10.
 
Reporting procedures for emergency unblinding will be followed as per the Clinical Trial 
Protocol   
11.
 
Any breaking of the blind, whether intentional or unintentional, will be recorded and 
reported to the sponsor as soon as possible. Unblinding for multiple or all subjects will be 
discussed by the Trial Steering Committee at the next meeting. Unblinding will be recorded 
and justified in the final report. 
 
]
 
 


[bookmark: _Toc28688069]Appendix 5
[image: Machine generated alternative text:
Data collection and quality assurance protocol 
Version: 2.0 
Date: 09.1.17 
Data will be collected in a standardised manner in which all assessors will be trained. 
Once data have been collected, hard copies of assessments will be stored in secure 
locked filing cabinets in locked offices in the Research Department, which is accessible 
only by designated staff fob key. All assessments for each participant will be stored 
together.  
There are eight levels of quality assurance for each completed assessment.  
1.
 
Each researcher corrects and reviews the assessment they have carried out on 
the same working day.  
2.
 
Each researcher is paired with another researcher. Once per fortnight each 
researcher pair will cross check each other’s first level ratings for errors. Errors 
detected will be discussed between the researcher pair and corrected. The 
number of errors will be recorded. 
3.
 
Every fortnight the team leader will ensure all checks within researcher pairs 
have been completed and are correct. The completion of researcher pair checks, 
and the number of errors identified at each pair check will be recorded on the 
data quality assurance checklist.  
4.
 
Every month a review of the data quality assurance checklist will take place at 
the weekly trial management meeting. Unusual numbers of errors or late checks 
will be discussed.  
5.
 
The data quality assurance checklists will be presented to the independent Data 
Monitoring Committee at their six-monthly meeting.  
6.
 
Data entry will take place once per month in pairs. Data will be entered initially 
into a trial-specific secure spreadsheet and reviewed for errors.  
7.
 
Every six months, statistical analyses will be carried out to uncover any 
remaining input errors.  
8.
 
When researchers are unblinded, data will be examined more thoroughly for 
input errors. Data entry will be re-checked against original hard copies of 
assessments and corrected if necessary.  
 
]
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The KINDRED Trial Data Monitoring Committee Charter, v1.0 
 
Ketamine for relapse prevention in recurrent Depressive Disorder:  
a randomised, controlled pilot trial:  
The KINDRED Trial 
EudraCT number: 2015-002020-37 
Data Monitoring Committee Charter 
 
PRINCIPAL INVESTIGATOR: Prof. Declan McLoughlin 
SPONSOR: St Patrick’s Mental Health Services as represented by Prof. James Lucey 
CHARTER VERSION: 1.0 
DATE OF CHARTER: 16.11.15 
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1. INTRODUCTION 
This Charter is for the Data Monitoring Committee (DMC) for Ketamine for relapse 
prevention in recurrent depressive disorder: a randomised, controlled pilot trial (The 
KINDRED Trial). The Charter will define the primary responsibilities of the DMC, its 
relationship with other trial components, its membership, and the purpose and timing 
of its meetings. The Charter will also provide the procedures for ensuring 
confidentiality and proper communication, the statistical monitoring guidelines to be 
implemented by the DMC, and an outline of the content of the Open and Closed Reports 
that will be provided to the DMC.
 
 
2. PRIMARY RESPONSIBILITIES OF THE DMC 
The DMC will be responsible for safeguarding the interests of trial participants, 
assessing the safety and efficacy of the interventions during the trial, and for monitoring 
the overall conduct of the clinical trial. The DMC will provide recommendations about 
stopping or continuing the trial. To contribute to enhancing the integrity of the trial, the 
DMC may also formulate recommendations relating to the selection/ recruitment/ 
retention of participants, their management, improving adherence to protocol-specified 
regimens and retention of participants, and the procedures for data management and 
quality control. 
The DMC will be advisory to the clinical trial leadership group, referred to as the Trial 
Steering Committee (TSC) and usually including a sponsor representative. The TSC will 
be responsible for promptly reviewing the DMC recommendations, to decide whether to 
continue or terminate the trial, and to determine whether amendments to the protocol 
or changes in study conduct are required. 
 
3. MEMBERSHIP OF THE DMC 
3.1 Members 
The DMC is an independent multidisciplinary group consisting of statisticians and 
clinicians that, collectively, has experience in the management of patients with mood 
disorders and/or in the conduct and monitoring of randomized clinical trials. 
DMC Chair: 
Dr Brian Hallahan 
]
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Email: brian.hallahan@nuigalway.ie 
DMC Statistician: Fiona Boland  
Email: fionaboland@rcsi.ie 
DMC Clinical Investigator: Dr Consilia Walsh
  
Email: Consilia.w@gmail.com 
 
3.2 Conflicts of Interest 
The DMC membership has been restricted to individuals free of apparent significant 
conflicts of interest. The source of these conflicts may be financial, scientific or 
regulatory in nature. Thus, neither study investigators nor individuals employed by the 
sponsor, nor individuals who might have regulatory responsibilities for the trial 
products, are members of the DMC. 
The DMC members should not own stock in the companies having products being 
evaluated by the clinical trial. The DMC members will disclose to fellow members any 
consulting agreements or financial interests they have with the sponsor of the trial or 
with other sponsors having products that are being evaluated or having products that 
are competitive with those being evaluated in the trial. The DMC will be responsible for 
deciding whether these consulting agreements or financial interests materially impact 
their objectivity. 
The DMC members will be responsible for advising fellow members of any changes in 
these consulting agreements and financial interests that occur during the course of the 
trial. Any DMC members who develop significant conflicts of interest during the course 
of the trial should resign from the DMC. 
DMC membership is to be for the duration of the clinical trial. If any members leave the 
DMC during the course of the trial, the sponsor, in consultation with the TSC, will 
promptly appoint their replacements. 
 
4. TIMING AND PURPOSE OF THE DMC MEETINGS 
4.1 Organizational Meeting 
The initial meeting of the DMC will be an Organizational Meeting. It will be held during 
the final stages of protocol development, to provide advisory review of scientific and 
ethical issues relating to study design and conduct, to discuss the standard operating 
procedures for the role and functioning of the DMC, and to discuss the format and 
content of the Open and Closed Reports that will be used to present trial results at 
]
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future DMC meetings. The Organizational Meeting will be attended by the DMC, by a 
representative of the sponsor, and the Principal Investigator.  The DMC will be provided 
the drafts of the clinical trial protocol, the Statistical Analysis Plan, the DMC Charter, and 
the current version of the case report forms.  
4.2 Early Safety/Trial Integrity Reviews 
One ‘Early Safety/Trial Integrity Review’ will be held during the first year of protocol 
enrolment, to review early safety information, to review factors relating to quality of 
trial conduct, and to ensure proper implementation of procedures to reassess the 
sample size. These reviews may be held over the telephone, via the internet, or in St 
Patrick’s University Hospital or another suitable venue.  
4.3 Formal Interim Analysis Meetings 
One or more ‘Formal Interim Analysis’ meetings will be held to review data relating to 
treatment efficacy, patient safety and quality of trial conduct. These meetings may be 
held over the telephone or via the internet, or in St Patrick’s University Hospital or 
another suitable venue.  
 
5. PROCEDURES TO ENSURE CONFIDENTIALITY & PROPER COMMUNICATION 
To enhance the integrity and credibility of the trial, procedures will be implemented to 
ensure the DMC has sole access to evolving information from the pilot trial regarding 
comparative results of efficacy (a secondary outcome) and safety data, aggregated by 
treatment arm. Procedures will be implemented to ensure proper communication
 
is 
achieved between the DMC and the trial investigators.  Blinded data will be presented to 
the DMC for safety evaluation every six months. In order to ensure that the DMC will be 
fully informed in its primary mission of safeguarding the interest of participating 
patients, the DSMB will review unblinded data on request for individual or all 
participants. Should unblinded data be requested and reviewed by the DMC, a Closed 
Session will be held during the meeting, for which only DMC members will be present.  
Additionally, the DMC may request to terminate the trial according to section 12.4 of the 
Clinical Trial Protocol, v2.1. The advice of the DMC will be notified upon receipt by the 
Sponsor to the REC of the Mater Misericordiae Hospital Group, the REC of St Patrick’s 
Mental Health Services, and the HPRA.  With this notification a statement will be 
included indicating whether the advice will be followed.
 
5.1 Open and Closed Reports 
A trial report will be provided to DMC members at least one week prior to each DMC 
meeting, with data on follow-up that is complete to within two months of the date of the 
DMC meeting. Open Reports, available to all who attend the DMC meeting, will include 
data on recruitment and baseline characteristics, and pooled data on eligibility 
]
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violations, completeness of follow-up and compliance. The statistician (
Prof. Leslie Daly
) 
will assist in preparation of these Open Reports. 
Should unblinded data be requested and reviewed by the DMC, an additional Closed 
Report will be provided, available only to those attending the Closed Session of the DMC 
meeting. This may include analyses of primary and secondary efficacy endpoints, 
subgroup and adjusted analyses, analyses of AEs and symptom severity, and Open 
Report analyses displayed by intervention group.  
5.2 Minutes of the DMC Meeting 
Minutes of the meetings will be prepared. Should unblinded data be requested and 
reviewed by the DMC, two sets of minutes will be prepared: the Open Minutes and the 
Closed Minutes. The Open Minutes will describe the proceedings in the Open Session of 
the DMC meeting, and will summarize all recommendations by the DMC. Since these 
minutes will be circulated immediately to the sponsor and to lead study investigators, it 
is necessary that these minutes do not unblind the efficacy and safety data if the DMC is 
not recommending early termination. The Closed Minutes will describe the proceedings 
from all sessions of the DMC meeting, including the listing of recommendations by the 
Committee. Because it is likely that these minutes will contain unblinded information, it 
is important that they are not made available to anyone outside the DMC. Rather, copies 
will be archived by the DMC chair and by the statistician preparing the interim reports, 
for distribution to the sponsor, lead investigators, and regulatory authorities at the time 
of study closure. 
5.3 Recommendations to the Trial Steering Committee (TSC) 
At each meeting of the DMC during the conduct of the trial, the DMC will make a 
recommendation to the Steering Committee to continue or to terminate the trial. This 
recommendation will be based primarily on safety and efficacy considerations and will 
be guided by statistical monitoring guidelines defined in this Charter. 
The TSC is jointly responsible with the DMC for safeguarding the interests of 
participating patients and for the conduct of the trial. Recommendations to amend the 
protocol or conduct of the study made by the DMC will be considered and accepted or 
rejected by the TSC. The TSC will be responsible for deciding whether to continue or to 
stop the trial based on the DMC recommendations. 
The DMC will be notified of all changes to the protocol or to study conduct. The DMC 
concurrence will be sought on all substantive recommendations or changes to the 
protocol or study conduct prior to their implementation. The TSC will maintain 
confidentiality of all information it receives other than that contained in the Open 
Reports until after the trial is completed or until a decision for early termination has 
been made. 
 
]
 
[image: Machine generated alternative text:
The KINDRED Trial Data Monitoring Committee Charter, v1.0 
 
6. STATISTICAL MONITORING GUIDELINES 
Descriptive statistics will be used to report the results of clinical monitoring (heart rate, 
blood pressure, pulse oximetry, and presence of ECG changes), cognitive assessments 
monitoring for psychotomimetic effects and adverse effects between groups in the 
randomised treatment phase, will be presented to the DMC prior to every meeting.  
 
7. CONTENT OF THE DMC’S OPEN AND CLOSED REPORTS 
 
7.1 Open Statistical Report: An Outline 
• One-page outline of the study design, possibly with a schema 
• Statistical commentary explaining issues presented in Open Report  
• DMC monitoring plan and summary of Open Report data presented at previous 
meetings 
• Major protocol changes 
• Information on patient screening 
• Study accrual by month  
• Eligibility violations 
• Baseline characteristics (pooled by treatment regimen) 
• Demographics 
• Adherence to medication schedule (pooled by treatment regimen) 
• Attendance at scheduled visits (pooled by treatment regimen) 
• Reporting delays for key events (pooled by treatment regimen) 
• Length of follow-up data available (pooled by treatment regimen) 
• Participant treatment and study status (pooled by treatment regimen) 
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7.2 Closed Statistical Report: An Outline 
• Detailed statistical commentary explaining issues raised by Closed Report 
figures and tables (by coded treatment group) 
• DMC monitoring plan and summary of Closed Report data presented at 
previous meetings 
• Repeat of the Open Report information, in greater detail by treatment group 
• Analyses of primary and secondary efficacy endpoints 
• Subgroup analyses and analyses adjusted for baseline characteristics 
• Analyses of adverse events and overall safety data 
 
 
 
 
Prepared using:  
Data Monitoring Committees in Clinical Trials: A Practical Perspective.  
Susan S Ellenberg, Thomas R Fleming, David L DeMets 
Copyright 2002 John Wiley & Sons, Ltd. Print ISBN: 0-471-48986-7 
]
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HPRA 
An tüdarks 
Products Authority 
Clinical Trial Protocol 
1 INFORMATION ON CLINICAL TRIAL PROTOCOL 
This protocol has been designed for a clinical trial subject to the European Communities (Clinical 
trials on Medicinal Products for Human use) Regulations, 2004 (S]. No 190 of 2004), as 
amended. 
2 STUDY TITLE 
Ketamine for relapse prevention recurrent QepREssive Disorder: a randomsed 
controlled pilot trial With blood biomarker evaluation: The KINDRED Trial 
3 STUDY SPONSOR 
St Patrick's Mental Health Services as represented by the Medical Director, Prof. James Lucey 
4 APPLICATION DETAILS 
4.1 Study title 
Ketamine for relapse prevention in recurrent depressive disorder: a randomised, 
controlled dot trial 
4.2 Reference numbers 
Protocol identification (code or reference number): SPMHS Ref: 20/15 
EudraCT number: 2015-002020-37 
Date and version number: Version 3.0, as approved by the Research Ethics Committee Of the 
Mater Misericordiae Hos itals on 15.9.16 
4.3 Applicant details 
Principal Investiqetqr 
Name(s)/ titles: Professor Declan McLoughlin, Research Professor Of Psychiatry 
Contact details: 
Dept of Psychiatry, St Patrick's University Hospital, James' Street, Dublin 8 
T: 01 2493385 
E: dmrlnwghlinti)trdip 
Name: St Patrick's Mental Health Services as represented by the Medical Director, Prof. James 
Lucey 
Contact details: 
Office Of the Medical Director, St Patrick's University Hospital, James' Street, Dublin 8 
E: braddock@st atsmail.com ]
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Funder : Rpsparch Charities Group - Health Research Board Joint Funding Scheme 
2016 "HRB-MRCG Joint Funding Scheme 2016 Contracts MRCG-2016-23•• 
Name: Ailbhe Lamont, Health Research Board 
Contact details: alamont@hrb.ie 
4.5 Signatures 
PRINCIPAL INVESTIGATOR PROF. DECLAN MCLOUGHLIN 
Research Professor of Psychiatry 
SPONSOR'S REPRESENTATIVE . PROF JAMES LUCEY 
Medical Director, St Patrick's Mental Health Services 
Date: 
4.6 Other relevant information 
Contact details, Centre for Support and Training in Analysis and Research 
The School of Public Health, Physiotherapy and Population Science, 
Woodview House, University College Dublin, Belfield. Dublin 4 
T: +353 (0)1 716 2076 
F: *353 (0)1 716 3421 
E: cstar@ucd.ie 
5 CONFIDENTIALITY STATEMENT 
This document contains confidential information that must not be disclosed to anyone other 
than the sponsor, the investigative team, regulatory authorities, and members Of the Research 
Ethics Committee. 
2 
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7 DOCUMENT HISTORY 
Document 
Original protocol 
Version 20 
Version 2.1 
Version 3.0 
8 SYNOPSIS 
Title Of study 
Name Of 
s onsor.com 
Phase Of 
develo ment 
Objectives 
Date of Issue 
19.5.15 
18.7,15 
248.15 
Approved by REC on 15.9.16 
Summa of Cha e 
Not applicable 
Addition of information 
regarding traffic law 
Addition of Childhood 
Trauma Questionnaire 
Change in eligibility criterion: 
"Meet DSM-V critena for 
recurrent depressive disorder 
(ROD): 22 previous 
depressive episodes with at 
least 2-months(consecutive) 
subthreshold or no 
symptoms in between PLUS 
must also have experienced 
23 major depressive 
episodes (including index 
episode) within the previous 
2 years." 
"Meet DSM-V criteria for 
recurrent depressive disorder 
(ROD): 22 previous 
depressive episodes with at 
least 2-months (consecutive) 
subthreshold or no 
symptoms in between." 
Ketamine for relapse prevention in recurrent depressive disorder: a 
randomised, 
controlled ilot trial 
St Patrick's Mental Health Services as represented by the Medical 
Director, Prof. James Lu 
Feasibility study for Phase Il Trial 
The overall aim is to assess ketamine for depression relapse prevention. 
Objective 1: To conduct a randomised controlled patient- and rater- 
blinded pilot trial of two-weekly ketamine vs, midazolam over eight, 
weeks for reducing relapse during the six-months following successful 
treatment Of depression in people With ROD. 
Objective 2: To assess safety and tolerability of repeated (x4) infusions 
of ketamine vs. midazolam in this RDD o Illation. 
4 
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Trial design 
Key inclusion 
criteria 
Objective 3: To explore the role of ketamine-induced changes in 
peripheral blood neuroplasticity molecules for: (i) monitoring biological 
response to ketamine during the first infusion and (ii) for evaluating this 
biological response in predicting lower relapse rates over six-months. 
Objective 4: To investigate epigenetic modulation of depression/stress- 
related genes in patients with recurrent depression receiving inpatient 
treatment 
Randomised, controlled, parallel-group, pilot clinical trial of ketamine vs. 
midazolam for depression relapse prevention in persons at high risk. The 
main purpose Of the pilot study is to assess trial processes to help inform 
a future definitive trial. 
Panicipants will be recruited at admission to St Patrick's University 
Hospital for treatment Of DSM-IV-diagnosed recurrent unipolar 
depression and followed-up weekly to assess recovery according to 
standard criteria. Blood samples for epigenetic studies will be taken at 
baseline. Treatment-as-usual will continue throughout the entire trial, 
Participants Who meet standardised response criteria Will then be invited 
to be randomised to course of four two-weekly ketamine or midazolam 
(active comparator) infusions. Block randomisation will be independently 
performed. Physical, psychotomimetic and cognitive Outcomes will be 
monitored before, during and after infusions. Blood samples Will be 
taken at four time-points in the first infusion session and before the final 
infusion for neuroplasticity biomarker studies. 
Trial Interventions: participants will receive four two-weekly infusions Of 
either ketamine at 0.05mg/Kg or midazolam at 0.045mg/Kg. All infusions 
will be administered by a consultant anaesthetist. Repeated infusions of 
ketamine have been shown to be safe and well-tolerated by patients 
With mental illness. Minor haemodynamic changes and psychotomimetic 
side-effects can occur and will be assessed regularly during infusions and 
for 200 minutes afterwards. 
Participants will be followed up Over six months to assess for relapse 
according to standardised criteria. This is the highest-risk period for 
relapse and I hypothesise that ketamine will provide additional 
neurotrophic support (assessed by the laboratory biomarker project) 
which will result in lower rela e rates when com ared to midazolam_ 
218 years old 
HRSD-24 score Of 221 
Voluntary admission for treatment Of acute depressive episode 
Meet DSM-V criteria for recurrent depressive disorder (ROD): 22 
previous depressive episodes with at least 2- 
months(consecutive) subthreshold or no symptoms in between 
For the randomised pilot trial, RDD patients must have: 
received antidepressant treatment for the acute depressive 
episode(pharmacological, psychotherapeutic or 
multidisciplinary) 
260% decrease from baseline HRSD-24 score and score s 1 6 
Mini-Mental State Examination (MMSE) score Of 224 
(v) able to rovide informed consent 
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Key exclusion 
criteria 
Number Of 
subjects 
Test product, 
dose and mode of 
administration 
Duration Of 
treatment 
Statistical 
methods 
Sample size 
Current involuntary admission 
Medical condition rendering unfit for ketamine/midazolam 
ßw-tive suicidal intention 
Dementia 
History of Axis 1 diagnosis other than RDD 
ECT for treatment of index depressive episode 
Alcohol/substance abuse in previous six-months 
Pregnancy or inability to confirm use of adequate contraception 
durin the trial 
N=98 to be recruited upon admission, expecting that at least n=51 Will 
meet response criteria and that n=40 will consent to be randomised. This 
rovides a sam e size Of n=20 r rou 
Investigational Medicinal Product: Ketamine: Ketalar 10mg/ml 
Solution for Injection/lnfusion, Pfizer Ireland 
Active Comparator: Midazolam; Hypnovel 10mg/5ml solution for 
injection, Roche Pharmaceuticals Ireland 
Both made up as 50 ml coloudess saline solutions and administered over 
40-minutes using a syringe driver pump, in an eight-week course Of four 
infusions 
Eight weeks 
Data analyses will be performed blinded to allocation by Prof Daly in the 
Centre for Support and Training in Analysis and Research (CSTAR)_ Pilot 
trial data will be analysed on an intention-Wtreat basis for all patients 
who completed at least one infusion. Descriptive statistics will be used to 
report process outcomes, Relapse-free survival times will be compared 
between groups using Kaplan-Meier survival curves and log-rank test. 
Cox proportional hazard regression analysis will provide a 95% 
confidence interval for a hazard ratio for ketamine versus midazolam 
These data Will inform a future definitive trial 
We wish to recruit 20 patients per group, a total of 40, an acceptable 
number for the purposes Of a pilot trial. A formal sample size calculation 
is not appropriate as per the Medical Research Council Guidelines. 
Response rates to inpatient depression treatment are approximately 
80%, However, as this is a heterogeneous sample with ROD, we expect 
response rates to be lower at 50-60%. Allowing for a drop-out rate, 
We seek to recruit 98 patients upon admission, expecting that at least 
n=S1 will meet response criteria and that n—lO will consent to be 
randomised, Prof McLoughlin's team recently finished recruiting severely 
depressed inpatients (n=140) to an RCT Of ECT at St Patrick's university 
Hospital (see http://vm•wrontrnnpd-trials.com,'isrrtn/pf/23S771Sl 60 
patients were recruited in the first 16 months. As the proposed study is 
less Intensive, with the attraction Of an additional therapy and a wider 
cohort to recruit from, I expect the recruitment rate to be higher and to 
be able to recruit 98 rtici ants to the ilot trial within 16 months. 
9 ABBREVIATIONS 
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ACE-R 
Akt 
AR 
BONF 
BPRS 
CA 
CADSS 
CRA 
CRF 
CRO 
CSTAR 
CT 
CTA 
CXR 
DNA 
Addenbrooke's Cognitive Examination, Revised 
Adverse event 
Ak•Thyoma/Protein Kinase B 
Adverse reaction 
Brain Derived Neurotrophic Factor 
Brief Psychiatric Rating Scale 
Competent authority 
Clinician-Administered Dissociatlve States Scale 
Clinical research associate 
Case report form 
Contract research organisation 
Centre for Support and Training in Analysis and Research, university College Dublin 
Clinical trial 
Clinical trial authorisation 
Chest X-ray 
Deoxyribonucleic Acid 
DSM-IV Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition 
ECG 
ECT 
eEF-2 
e-CRF 
FBDS 
GCP 
GSK-3 
Electrocardiogram 
Electroconvulsive therapy 
Eukaryotic elongation factor 2 
Edinburgh Handedness Questionnaire 
European union 
Electronic case report form 
Forward and Backward Digit Spans 
Good Clinical Practice 
General Practitioner 
Glycogen Synthase Kinase 3 
HRSD-24 Hamilton Depression Rating Scale, 24-item version 
HpRA 
HSE 
ICF 
ICH 
IMP 
IMPD 
MOD 
MMSE 
Health Products Regulatory Authority 
Health Service Executive 
Investigator's brochure 
Informed consent form 
nternational Conference on Harmonisation 
Investigational medicinal products 
nvestigational medicinal product dossier 
(Date of) Last Menstrual Period 
Major depressive disorder 
Mini Mental State Exam 
MSTRD Maudsley Staging for Treatment-Resistant Depression 
mTOR 
NART 
NMDA 
NOK 
PBMC 
PBS 
PRISE 
Mammalian target of Rapamycin 
National Adult Reading Test 
N -methyl-D-aspattate 
Next of kin 
Peripheral Blood Mononuclear Cells 
Phosphate Buffered Saline 
Principal Investigator (Refers to Prof. Declan McLoughlin) 
Patient/subject information leaflet 
Patient-Rated Inventory of Side Effects 
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QIDS-SR 16 Quick Inventory Of Depressive Symptoms, Self-Report, 16-item 
RA 
ROD 
REC 
ROI 
SAE 
SAR 
SCID 
smpc 
SOP 
SPUR 
Nominated Responsible Adult 
Recurrent Depressive Disorder 
Research ethics committee 
Republic Of Ireland 
Serious adverse event 
Serious adverse reaction 
Structured Clinical Interview for DSM-IV Axis I Disorders 
Summary Of product characteristics 
Standard operating procedure 
St. Patrick's University Hospital 
SUSAR Suspected unexpected serious adverse reaction 
TCIN Trinity College Institute of Neuroscience 
YMRS Young Mania Rating Scale 
10 INTRODUCTION 
10. I Background information 
DEPRESSION AND RELAPSE 
Depression is projected to become the second greatest cause of disability worldwide by 2020. 
According to the Irish mental health charity Aware, over 300,000 people in Ireland experience 
depression at any time (http://www.aware.ie/help/information/information-on-depression It is 
the most costly brain disorder in Europe, accounting for 1% (€118 billion annually) of the total 
European economy2. Indeed, depression is currently the second largest cause globally for years 
lived with disability'. It is thus a public health priority, additionally so in Ireland with worryingly 
high suicide rates (see http://nsrf.ie/wp-content/upIoads/regorts/SSISReport2013.pdf 
One of the major reasons for the social and economic costs of depression is that it can be a 
chronic disorder. Over 50% of people who experience one depressive episode will have further 
episodes, with on average 5-9 episodes in their lifetime _ Even following successful 
antidepressant therapy for an acute episode, relapse rates are high, ranging 40-70%'. The first 
six months after remission represent the highest-risk period, with an average time to relapse of 
3.5 months Much of the burden of depression is therefore contributed to by its relapsing 
nature. 
RELAPSE PREVENTION 
It is well established that continuation treatment with antidepressants reduces the odds of 
relapse by 70%, independent Of the underlying risk Of relapse? Nonetheless, relapse rates Within 
six months are still too high at 40-70%.6 A major challenge now is how best to prevent relapse 
after successful treatment of depression. However, remarkably, the evidence base for relapse 
prevention is small. For example, the National Institute for Health and Care Excellence (NICE) in 
the UK have identified that evidence on relapse prevention in depression is limited and 
recommended research in this area (and https:/,'wm•.'_nice.org.uk/QL4idancp,'cgg0/chaptpr/4. 
research-recommendations To date, the reported randomised controlled trials for relapse 
prevention following successful antidepressant therapy have focused on the effect Of 12 
months' tricyclic or SSRI antidepressant therapy, showing consistent but limited reduction in 
relapse rates as above. 
Ongoing registered trials Of relapse prevention in depression (http]/wvm.controlled- 
trials.comhsrctn and http://clinicaltrials.gov ) focus on psychological or Internet-based 
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interventions. Interestingly, there are no currently registered trials Of pharmacological 
treatments for relapse prevention. This possibly reflects a lack Of industrial interest in this 
important, but difficult, area. There is clearly a need for other, potentially better, methods for 
relapse prevention. One such possibility is the anaesthetic/analgesic ketamine. 
KETAMINE AND DEPRESSION 
Ketamine is a competitive glutamate NJ-methyl-D-aspartate receptor (NMDAR) antagonist with a 
half-life of 2-3 hours, Ketamine has a remarkably rapid antidepressant effect, 9" O targeting core 
symptoms in treatment-resistant depression When given as single sub-anaesthetic doses 
(usually a 40 minute 0.5 mg/kg intravenous infusion). 
It is psychotomimetic (with abuse 
potential) but at low dosage it is safe. 
Only I .4S% of sub-anaesthetic infusions in patients 
and healthy controls have been reported to cause mild dissociative and psychotic symptoms 
4 To control for these effects, and also avoid "carry 
that resolve soon after finishing infusions. 
over" effects in crossover studies while improving blinding, midazolam is now being used as an 
active control in parallel-group design trials rather than inactive placebo saline.' 1 Thereafter 
robust antidepressant effects (average four-hour response rate Of 77%) 9 occur and can persist 
for a few days, i.e. beyond immediate NMDAR blockade. Chronic, mostly recreational, high-dose 
ketamine use can cause uropathy and dependency' . However, repeated (e.g. 2-3/week for two 
weeks) infusions Of sub-anaesthetic ketamine are safe with more sustained antidepressant 
effects in both antidepressant-free and ongoing-treated patients. 
Together, these findings have led to the most exciting development in treating and 
understanding depression in over 50 years and represent a paradigm shift away from 
conventional slow-acting monamlnergic antidepressants? Preclinical studies have shown that 
within just two hours ketamine increases synaptogenesis and spine formation in rodent 
prefrontal cortex and rapidly reverses chronic stress-induced depressive behaviours and 
prefrontal neuronal atrophy.' 6 These effects are med'ated, at least in part, via Akt/GSK- 
3/mammalian target Of rapamyan (mTOR) signalling and increased dendritic translation Of 
synaptic proteins as well as deactivation of eukaryotic elongation factor 2 (eEF2) kinase, 
resulting in de-suppression Of brain-derived neurotrophic factor (BDNF) translation. BDNF 
mediates synaptic plasticity and is implicated in mechanisms Of antidepressants. 
Interestingly, a lesser response to ketamine was found in IOW-activity Met BDNF Va166Met 
polymorphism carriers while increased plasma BONF was detectable in responders compared to 
non-responders four hours post-infusion' though this hasn't been found in all studies. 
Changes in blood mononuclear cell levels Of phosphorylated mTOR, eEF2 and GSK-3ß have also 
been associated with response to ketamine 
suggesting potential as biomarkers for 
response. 
The PI and team has started a HRB-funded pilot trial of ketamine for depression relapse 
prevention following electroconvulsive therapy (EudraCT number 2014-004262-14; and 
NCT02414932 at www«linirahria'sgnv However, no other trials are currently registered or 
reported using ketamine as an adjunctive treatment to reduce relapse rates following successful 
depression treatment - an important potential use Of ketamine that this proposal addresses. 
KETAMINE-ASSOCIATED BIOMARKERS 
Ketamine causes acute neurotrophic effects which may result in more sustained positive clinical 
effects. Potential biomarkers to investigate ketamine in the novel role Of relapse prevention are 
therefore molecules that have been associated with both neuroplasticity and ketamine's 
antidepressant effects. Based upon the above findings, the most appropriate biomarkers for 
initial evaluation include neuroplasticity markers, i.e. BDNF as well as phosphorylated species Of 
mTOR, eEF2 and GSK-3ß. Additionally, several meta—analyses have established that both serum 
9 
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and plasma BDNF are reduced in major depression and rise to normal levels with effective 
antidepressant treatment. 
EPIGENETICS AND DEPRESSION 
Epigenetics refers to control mechanisms that work alongside DNA sequences, altering their 
activity without changing the sequence itself, Recent research shows that depressed patients 
have a different epigenetic profile compared With control subjects. 0We Will examine 
epigenetic modulation of depression/stress-related genes (e.g. BDNF, FK3PS) in our sample of 
inpatients with recurrent depressive disorder. Epigenetic modifications that will be examined 
may include DNA methylation, which involves the addition of a methyl group at the promoter 
region Of a gene's DNA sequence. This modification usually suppresses gene expression and 
may be measured by pyrosequencing I a DNA sequencing technique that identifies methylated 
DNA nucleotide bases. A second type of epigenetic modification that may be measured is 
chromatin activation Status, TO allow the Storage Of condensed information within the nucleus, 
DNA is stored in the form of chromatin. Active, open chromatin promotes gene expression while 
chromatin in its closed state suppresses gene expression. Chromatin activation status can be 
analysed using a technique called chromatin immunoprecipition whereby genomic DNA 
associated With chromatin in its open or closed State can be precipitated With targeted 
antibodies and analysed by quantitative PCR. Small non-protein coding RNA molecules known 
as microRNAs (miRNA)that also act as epigenetic modulators of gene expression, by 
suppressing messenger RNA translation to protein, may be measured using reverse transcription 
PCR. The downstream changes modulated by these epigenetic changes can be examined by 
measuring messenger RNA (mRNA) and protein products of the genes involved. Examining such 
epigenetic modulations may provide insight into the pathogenesis of depression. 
OUTCOMES, OUTPUTS AND TIMESCALE 
The purpose of this research programme is to conduct a randomised pilot trial of 
ketamine for relapse prevention in depression and refine molecular biomarkers for ketamine 
response. Outcomes Of the proposed study Will include: knowledge gained from the pilot trial to 
inform a future randomised controlled trial safety and tolerability data on ketamine in this novel 
treatment group; and the utility of neuroplasticity biomarkers in the relapse-prevention 
response to ketamine This proposal addresses the Irish Government's 2012 Research 
Pnoritlsation exercise regarding the Platform Science and Technology Area "Basic Biomedical 
Science", with relevance to the "Diagnostics Priority Area 
(http://wwwforfasÅp/media/ffs20120301-Research Prioritisation Exercise Rpport_pdf 
Additionally, the proposal fits in well With Trinity College Dublin's major research theme Of 
"Neuroscience" as identified in its most recent Strategic Plan 2014-2019 
(https:,'fiwmn_tcd_ie/strategv/). 
This study has the potential to directly impact on clinical practice by testing a novel 
therapeutic strategy in a unique population With a major unmet clinical need. Developing a truly 
new therapy for depression relapse prevention will improve quality of life for patients and their 
families, inform health services' treatment guidelines, raise public awareness of mental health, 
and could have a positive socioeconomic impact in Ireland and abroad. 
10.2 Rationale for the study 
INVESTIGATIONAL MEDICINAL PRODUCTS 
10 
Clinical Trial Protocol KINDRED Trial I Version ]
 
[image: Machine generated alternative text:
Ketamine (ketamine hydrochloride 0.5 mg/kg; Pfizer Healthcare Ireland) and midazolam (0.045 
mg/kg' Roche Products Ireland Ltd) Will be made up as 50 ml colourless saline solutions and 
administered over 40-minutes using a syringe driver pump, in an eight-week course of four 
infusions. The optimal dosing regimen for a study such as this has not been established, 
however It is known that repeated sub-anaesthetic doses Of ketamine are well-tolerated by a 
psychiatric population. The dosing schedule of four two-weekly infusions over a total of eight 
weeks was chosen as there is evidence that ketamine•s effects last up to 14 days. It is 
hypothesised that a course of ketamine infusions over this schedule may provide additional 
neurotrophic support which would reduce relapse rates When compared With the active 
comparator, midazolam. Midazolam was chosen as an active comparator based on other 
studies as it results in similar acute effects as ketamine at sub anaesthetic doses 
RISKS AND BENEFITS 
Physical: 
(i) Phlebotomy-Related Risks and Hazards: 
Serious adverse effects of phlebotomy are rare, but may include loss of consciousness with 
seizures. Injury to adjacent anatomical Structures is rare and vasovagal attacks may occur 
occasionally. Bruising and haematoma may occur in up to 12.3% Of subjects (WHO, 2010).In this 
study, phlebotomy will only be performed by experienced doctors and St Patrick's University 
Hospital protocol on phlebotomy wil be strictly adhered to, All efforts will be made to reduce 
the likelihood Of any adverse events due to phlebotomy; however, discomfort during the 
procedure is common. 
Classification: Transient to serious. 
Probability Serious adverse effect—Rare, Transient adverse effect=C0mm0n. 
(ii) Risks and Hazards associated with Ketamine: for more detail please see Appendix: 
investigators brochure. Ketamine is psychotomimetic (with abuse potential) but is safe at low 
dosage, with patients and healthy controls experiencing mild dissociative and psychotic 
symptoms (Which can be unpleasant) that resolve soon after finishing infusions. In sub 
anaesthetic doses, ketamine is a safe drug but can cause transient rises in pulse and blood 
pressure during infusion and for up to 80 minutes afterward. Thus monitoring procedures will be 
followed as per "interventions" in this trial protocol. A recent review Of ketamne in depression 
concluded that outside recreational usage, there have been no reports of persistent adverse 
effects with sub anaesthetic uses of ketamine. 
(iv) Risks and Hazards associated With Midazolam: for more detail please see Appendix: 
investigatods brochure. Midazolam has recently been used as an active comparator to ketamine 
in parallel-group design trials as it mimics some of the effects of ketamine and may improve 
blinding Over inactive placebo saline. At sub anaesthetic doses there have been no reported 
serious adverse events. However transient physical symptoms can occur during infusions, 
including minor lowering of blood pressure. The monitoring procedures detailed in 
"interventions" have been put in place to ensure possible harm is minimised. Infusions will be 
administered by an experienced consultant anaesthetist With assistance from researchers in a 
facility equipped for general anaesthesia and resuscitation. 
Classification: Transient to serious. 
Probability Serious adverse effect—Rare_ Non-serious ad•ærse effect—unlikely. 
Transient adverse effect=Common. 
11 
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(v) Risks and hazards associated With peripheral venous cannulatlon and intravenous 
administration of investigative medicinal products: 
Complications that can arise following the procedure of cannulation include infiltration, 
extravasation, venous spasm, phlebitis, thrombophlebitis, haematoma, nerve injury, arterial 
puncture, embolism and needle stick injury (HSE, 2013). In this study, peripheral venous 
cannulation will be performed by a consultant anaesthetist using aseptic technique and in 
accordance with the local venous cannulation policy. Cannulae will be used for a 40-minute 
infusion and removed 30 minutes prior to discharge from the infusion clinic. The cannulation 
site will be monitored during the infusion and regularly for 200 minutes thereafter. Discomfort is 
common during the insertion of a peripheral venous cannula, however every effort will be made 
to minimise pain or discomfort, including the use Of topical anaesthetlcs where indicated. 
Classification: Transient to serious. 
Probability: Serious adverse effect=Rare, Transient adverse effect=Common. 
2. Psychological: 
(i) Distress: Some participants may find questionnaires distressing or anxiety-provoking, or the 
experience may change the way they view or manage their illness. This is difficult to predict, 
however researchers Will be vigilant for possible negative psychological effects and seek to 
minimise these wherever possible. In the case of patients, where distress is noted, this will be 
brought to the attention of the treating team. 
Classification: Transient. Probabil ty: unknown 
3. Psychosocial: 
(i) Inconvenience: Attending for assessments or Interventions may cause Inconvenience to 
participants. We will seek to minimise lifestyle inconvenience by keeping assessments concise, 
accommodating panicipants on return visits to the hospital for non-trial-related appointments 
where possible, or telephone/home assessments as necessary and reimbursing participants for 
travel and meal expenses where applicable. 
Classification: Transient. Probability: Common. 
11 STUDY OBJECTIVE 
The overall aim is to assess the feasibility of this study of ketamine for depression relapse 
prevention, to inform a future definitive trial. 
I I. I Primary objective 
Objective l: To conduct a randomised controlled patient- and rater-blinded pilot trial of two- 
weekly ketamine vs. midazolam over eight-weeks for reducing relapse during the six-months 
following successful treatment of depression in people with ROD. 
I I .2 Secondary objective 
Objective 2: TO assess safety and tolerability Of repeated (x4) infusions Of ketamine vs. 
midazolam in this RDD population. 
12 
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Exploratory objectives 
11.3 
Objective 3: To explore the role of ketamine-induced changes in peripheral blood 
neuroplasticity molecules for (i) monitoring biolog'cal response to ketamine during the first 
infusion and (ii) for evaluating this biological response in predicting lower relapse rates over six- 
months. 
Objective 4: To investigate epigenetic modulation of depression/stress-related genes in 
patients With recurrent depression receiving inpatient treatment 
I I .4 Primary and secondary outcome measures 
The primary outcomes for this pilot trial are process outcomes to inform a future definitive 
tria122, e.g. completion of assessments; success of blinding, Although some attrition can be 
expected during the six-month follow-up period, information collected on rates and reasons for 
drop-out will form a valuable feasibility outcome. Non-compliance is not expected due to 
intravenous administration of agents. 
Clinical outcomes are secondary. The primary clinical outcome is relapse rate at six months, 
measured using the objectively-rated 24-item Hamilton Rating Scale for Depression (HRSD- 
24125. Standard criteria for depression severity, treatment response, remission and relapse will be 
used (please see definitions in "assessments") in a six-month follow-up schedule which Involves 
the HRSD-24 and other instruments at weeks 12, 20 and 26 post-treatment-response. Safety 
and tolerability outcomes consist of psychotomimetic, dissociative, cognitive and physical health 
effects of repeated ketamine infusions, measured before, during and after infusions using a 
range Of validated instruments. Outcomes in the biomarker study are changes in blood levels Of 
molecules including total Shank3 and phosphorylated and total BDNF, pMTOR, pGSK3ß and 
peEF2 in response to the first ketamine/midazolam infusion following immunoassays performed 
on blood samples collected at time points -60, +40, *120 and +240 minutes, and a final sample 
before the fourth Infusion. Outcomes in the epigenetics study are e.g. DNA methylation and 
chromatin activation status. 
12 TRIAL DESIGN 
12. I General considerations 
This single-site, randomised, controlled, parallel-group pilot trial 
University Hospital. 
Clinical Trial Protocol KINDRED Trial I Version 
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12.2 
1221 
Figure 1: CONSORT Trial Pilot Clinic-al Trial 
Enrollment 
Randornisat ion 
Fonow•Up 
Analysis 
Selection of study population 
Overall description Of trial subjects 
Trial participants will be people who have been admitted to St Patrick's University Hospital for 
treatment Of depression and Who have a history Of recurrent depressive disorder. 
12.2.2 Inclusion criteria 
218 years Old 
HRSD-24 score of 221 
Voluntary admission for treatment of acute depressive episode 
Meet DSM-V criteria for recurrent depressive disorder (RDD): 22 previous depressive 
episodes With at least 2-months(consecutive) subthreshold or no symptoms in between 
For the randomised pilot trial, ROD patients must have: 
received antidepressant treatment for the acute depressive episode(pharmacological, 
psychotherapeutic or multidisciplinary) 
260% decrease from baseline HRSD•24 score and score $16 
Mini-Mental State Examination (MMSE) score of 224 
able to provide informed consent 
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TO be eligible for inclusion, each subject must meet each Of the following criteria at Screening 
and must continue to fulfil these criteria at Baseline. 
12.23 Exclusion criteria 
All candidates meeting any of the exclusion criteria at screening/ baseline will be excluded from 
study participation. 
Subjects are excluded from the study if any Of the following criteria are met at Screening or at 
Baseline: 
(v) 
(vi) 
Wii) 
(viii) 
Current involuntary admission 
Medical condition rendering unfit for ketamine/midazolam 
Active suicidal intention 
Dementia 
History Of Axis I diagnosis Other than RDD 
ECT for treatment of index depressive episode 
Alcohol/substance abuse in previous six-months 
Pregnancy Or inabil'ty to confirm use Of adequate contraception during the trial 
12.3 Study assessments and procedures 
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Table I : of 
EVERTS 
The follow ng windows constitute a protocol violation: 
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(v) 
(vi) 
Recruitment more than four days after admission 
First Infusion clinic more than two weeks after discharge 
Any more than four infusions 
Infusions taking place ess than two weeks apart 
Any more than five follow-up assessments 
Final follow-up assessment taking place more than seven months after discharge 
Informed consent will be obtained prior to any study-related procedures being undertaken . 
12.3.1 Description of Study Assessments 
Medical and Surgical H Story 
Details Of current and previous diagnoses and treatments Will be recorded. 
Demographics 
The date Of birth, gender and race Will be recorded. 
Vital signs will not be recorded for the purposes Of the trial Outside Of infusion clinics. 
During infusion clinics participants' heart rate, pulse oximetry and blood pressure Will be 
monitored before and during infusions and for a further 200 minutes. 
A 12-lead ECG will be examined by the investigator at screening. ECG monitoring will be 
performed for all participants at infusion sessions, before and after administration of the IMP. 
Abnormal findings will be noted for clinical significance, and the report will be signed by the 
investigator. 
Clinical Laboratory Tests 
Clinical laboratory tests will not be performed as part Of this trial, All participants will have had 
recent laboratory investigations (FBC, LIE, LFT, TFT) at admission, and these Will be examined by 
a researcher at screening and also by the anaesthetist prior to the first infusion clinic. 
Pregnancy Tests 
Women of child-bearing potential who participate in the study are requested to inform 
researchers if there is any possibility they may be pregnant. At this point, urine pregnancy test 
may be performed with consent. Date of last menstrual period (LMP) will be documented at the 
first infusion clinic. Information relating to the importance Of contraception during the trial is 
provided in the Participant Information Sheet. 
Concomitant Medication and Other therapies 
All over-the-counter or prescription medication, vitamins, and/or herbal supplements Will be 
recorded on CRFs. The indication for treatments will be recorded. Contraindicated medications 
are listed in this Protocol. The Maudsley Staging Method for Treatment-Resistant Depression 
(MSTRD) Will be used as a measure Of treatment resistance in participants at admission baseline 
and prior to the first infusion clinic, and repeated at each infusion clinic and follow-up session. 
Cognitive Assessments 
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Cognitive measures including Addenbrooke's Cognitive Examination- Revised (ACE-R)U; Digit 
Spans s: Trails A and B Will be performed at baseline and end-of-inpatient-treatment, and at 
baseline and final infusion session, as well as at final follow-up at week 26. Parallel versions will 
be used where available37. These validated cognitive measures wil be performed and scored by 
trained researchers, and have been chosen as each assesses an important aspect Of cognition. 
Psychiatric Assessments 
Structured Clinical Interview for DSM-IV Axis I Disorders (SCID)24 will be performed once by 
trained researchers at baseline assessment. SCID is a structured interview which is diagnostic for 
disorders in DSM-IV and will be used in this study to confirm a diagnosis of recurrent depressive 
disorder. 
Childhood Trauma Questionnaire (CTQ) is a validated measure to assess for adverse early life 
events and will be completed once at baseline assessment. 
A validated depression rating measure which will be performed on a repeated basis by trained 
researchers at various points throughout the trial as a measure Of depressive symptomatology 
and response to treatment. 
Quick Inventory of Oppressive Symptoms spff-rpport version (ODS-SR) 
A validated self-report measure Of depressive Symptoms. It is best practice to include both self- 
and clinician-rated measures of depressive symptoms to assess treatment response in 
depression. 
National Adult Reading Test 
National Adult Reading Test (NART) is a measure of premorbid intelligence relative to expected 
intelligence (i.e. NART assesses IQ) and wil be performed once at baseline assessment. 
Side Effect Measures 
During infusion sessions, adverse or psychotomimetic effects of either ketamine or midazolam 
will be monitored using validated scales comprising: Clinician-Administered Dissociative States 
Scale (CADSS)30, Brief Psychiatric Rating Scale (BPRS)SI, Young Mania Rating Scale 32, and 
Patient-Rated Inventory of Side Effects (PRISE), administered before, during and after infusions 
in order to capture the range of possible subjective and objective side effects of either agent 
Neuroplasticity Biomarkers 
At the first infusion session, changes in blood levels of markers including 3DNF, pMTOR, 
pGSK3beta and peEF2 in response to the ketamine/midazolam will be compared at time points • 
60, +40, +120 and +240 minutes. A final sample will be taken prior to the fourth and final 
infusion clinics to assess for the possibility of a sustained response over the course of repeated 
infusions. Blood samples will be collected using EDTA vacutainer tubes and centrifuged to 
generate plasma that will be aliquoted and stored at -800C. BDNF levels will be determined 
using ELISA (ChemiKine, USA) following the manufacturer's instructions. PBMCs Will be collected, 
pelleted and stored at -800C as described above. Semi-quantitative immunoblotting of PBMC 
lysates will be used to measure changes in levels of the other ketamine•induced proteins using 
antibodies against activated mTOR phosphorylated at serine residue 2448 (AbCam, USA), 
inhibitory serine-9 phosphorylated GSK-3beta (Cell Signalling Technology, USA), and phospho- 
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eEF2 (Thr56; Cell Signalling Technology, LISA) with appropriate secondary antibodies and 
controlling respectively for total levels Of mTOR, GSK-3beta and eEF2 measured using relevant 
antibodies. Protein bands will be identified using standard chemiluminescent techniques 
(Millipore) visualised in a darkbox imager (LAS 3000, Fujifilm) and analysed using ImageJ (Image 
Processing and Analysis in Java) software. One blood sample in a PAXgene tube will also be 
collected at time points -60 & *120 minutes for extraction of total RNA to examine RNA species 
such as mRNA or miRNA using reverse transcription PCR. 
Epigenetics 
Blood samples will be collected using one PAXgene tube and one EDTA tube at baseline to 
analyse epigenetic modulation of depression/stress-related gene expression. Epigenetic 
modifications that Will be examined may include DNA methylation, measured by 
pyrosequencing, a DNA sequencing technique that identifies methylated DNA nucleotide bases. 
A second type of epigenetic modification that may be measured is chromatin activation status, 
using chromatin immunoprecipition whereby genomic DNA associated with chromatin in its 
open or closed State can be precipitated With targeted antibodies and analysed by quantitative 
PCR. Small non-protein coding RNA molecules known as microRNAs that also act as epigenetic 
modulators of gene expression, by suppressing messenger RNA translation to protein, may be 
measured using reverse transcription PCR„ 
12.3.2 Endpoints assessments 
Efficacy Assessment 
This pilot trial is not designed to assess efficacy. Rather, a confidence interval for the 
difference between relapse rates between ketamine and midazolam groups will be obtained, to 
inform a future definitive trial. This will be based on the following clinical outcomes, 
The follow' ng will be used to obtain baseline, intra-treatment, and end-of-treatment and 
up data at timepoints indicated in Table I 
(i) Diagnosis and treatment history: Diagnosis of recurrent depressive disorder will be confirmed 
using the mood episodes module Of the Structured Clinical Interview for DSM-IV Axis I Disorders 
(SCID) at admission baseline. 
Additional demographic data obtained at admission baseline from patient interhew and case- 
note review Will include: age, gender, weight, height, occupation, educational attainment, 
duration of index depressive episode, number of previous depressive episodes, history of 
medical illness and surgical treatments, personal and family history of alcohol/substance 
dependency, presence Of psychotic symptoms (detected by SCID), current medications and 
Other therapies. Changes in medications Will be documented at follow-up interviews. 
fti) Depression outcomes.' The primary clinical Outcome measure is the relapse rate at six months 
as measured using the objectively-rated 24-ltem Hamilton Rating Scale for Depression (HRSD- 
24). To enter the study patients must score 221 at baseline. 
Response to antidepressant treatment is defined as achieving 260% decrease from 
baseline HRSD-24 and score $16 
Remission criteria are 260% decrease in HRSD from baseline and score SIO 
Criteria for relapse are 210 point increase in HRSD-24 compared to responder baseline 
score plus HRSD 216; in addition, increase in the HRSD should be maintained one week 
later (if indicated, additional follow-ups will be arranged). 
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During the infusion sessions in the pilot trial HRSD-24 scores Will be obtained 60 minutes before 
the infusion begins and at 4120 and 4240 minutes afterwards. Baseline scores on sleep and 
appetite items will be maintained for repeated measures within one day. The +240 HRSD•24 
scores Will serve as the weekly HRSD scores up to follow-up-week 4. Depression measures Will 
be repeated at weeks 6, 8, 12, 20 and 26 during the six-month follomAJp. Subjective mood 
ratings will be measured at the above timepoints using the Quick Inventory of Depressive 
Symptoms, self-report version (QIDS-SRI 6).4 
Psychotornirnetlc and dissociative symptoms 
Acute psychotomimetic effects of ketamine are usually short-lived and restricted to the infusion 
period, resolving within one hour,6 An extensive review of safety in healthy volunteers showed 
adverse mental Status events in only 145% Of Infusions. In line With previous ketamine trials we 
will use the following instruments before, during (+3540 mins) and after (+240 mins) ketamine 
infusions (WP2.l): 
Dissociative effects: Clinician-Adminlstered Dissociative States Scale (CADSS). 
• Psychotomimetic effects: positive symptoms subscale of the Brief Psychiatric Rating 
Scale (BPRS). The A-item positive symptoms subscale measures suspiciousness, 
hallucinations, unusual thought content, and conceptual disorganisation 
• Mood elevation: Young Mania Rating Scale (YMRS; mood item). 
Cognitive Effects 
Our population of responders to antidepressant treatment are at high risk of relapse but are not 
depressed at the time of ketamine administration. Cognitive assessment is an important aspect 
Of investigating potential effects Of ketamine in the novel role Of relapse prevention. Ketamine in 
healthy volunteers can cause transient impairment in working and episodic memory, procedural 
and semantic memory, executive function, verbal fluency, and verbal memory, resolving shortly 
after the infusion. procognitive effects of repeated doses of ketamine have been suggested in 
some studies Baseline and acute neurocognltive performance are associated with likelihood Of 
antidepressant response to ketamine in depressed patients, however it is not known whether 
this is the case in recovered depressed patients. 
The following validated instruments Will be used to assess cognitive outcomes at responder 
baseline (prior to randomisation) and during the pilot trial: one day after the first and fourth 
infusions and at six-months (Table 1). Parallel versions will be used to reduce practice effects. 
The National Adult Reading Test (NART) will measure premorbid ability at responder baseline. 
Addenbrooke's Cognitive Examination Ill (ACE-3): global cognition, also generates 
verbal fluency scores (letter and category). The ACE-3 provides a total score 
(maximum=IOO) plus subscale scores for different aspects Of cognition including 
attention and orientation, and has been used to study cognition in depression. 
Forward and Backward Digit Spans: •mmediate short-term memory, attention and 
working memory 
Trail Making Test (Part A): motor and psychomotor speed 
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Trail Making Test (Part B) plus letter and category verbal fluencies: frontal executive 
function 
Physical Side Effects 
In a recent review, the most common adverse events Of single ketamine infusions were 
drowsiness, dizziness, incoordination, blurred vision, and dissociative symptoms, with only 1.95% 
of 205 infusions discontinued. Approximately 33% of participants experienced mild 
haemodynamic changes (systolic or diastolic blood pressure or increase 
above pre-infusion reading or tachycardia 110 beats/min). The following monitoring WII take 
place to assess physical side-effects 
Heart rate, blood pressure, pulse oximetry, and ECG before and during infusions and for 
a further 200 minutes, to measure haemodynamic changes 
The Patient-Rated Inventory of Side Effects (PRISE) wil be used to document other 
general adverse events by patients before, during (+35-40 mins) and after (+240 mins) 
infusions 
All adverse medical, psychotomimetic and general events will be reported to Trial Steering and 
Data Monitoring and Ethics Committees. 
12.3.3 Screening procedure 
All patients admitted for treatment Of acute depression will be screened by means Of a chart 
review to ascertain whether they have a history of recurrent depressive disorder or any exclusion 
criteria are present. This chart review will be conducted by a researcher within three days of 
admission. Laboratory and ECG results will also be noted — these are routinely performed on all 
patients at admission. Date Of screening, subject age, gender and reason for ineligibility (if 
subject is not eligible) will be recorded. The results of the screening evaluation must meet the 
inclusion/exclusion criteria for the subject to continue in the study. 
Following screening, eligible patients Will be approached on the ward by a researcher and 
provided with information about the study. If agreeable to participate, informed consent will be 
obtained and the initial HRSD-24 and SCID assessment performed to ensure further eligibility 
criteria are met, 
12.3.4 Baseline assessments 
The follow ng pre-treatment Baseline assessments Will be performed at recruitment: 
confirmation of eligibility (review inclusion/exclusion criteria) 
record'ng Of dernographics, medical history and concomitant medications 
Structured Clinical Interview for DSM IV Disorders 
National Adult Reading Test 
Hamilton Rating Scale for Depression, 24-item 
Quick Inventory Of Depressive Symptoms — Self-Rated (QIDS-SR) 
Childhood Trauma Questionnaire 
blood collection for biomarkers as detailed above 
1235 Subsequent study visits and procedures 
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Participants Will undergo usual inpatient care as prescribed by their treating team during the 
admission for treatment of the index acute depressive episode. Following the baseline 
assessment above, participants will be assessed weekly during their ongoing inpatient 
treatment, using the HRSD-24 and QIDS-SR 
Those who are identified as responders to inpatients treatment for the acute episode of 
depression and continue at weekly assessment to meet eligibility criteria, will be invited to be 
randomised. Participants must score 221 at baseline to be eligible for the study and achieve at 
least response to antidepressant treatment to participate, i.e. 260% decrease from baseline 
HRSD-24 and score s 16. Following randomisation and prior to the commencement of the 
randomised treatment phase, cognitive outcomes Will be assessed (ACE-111; Trails A*B; Digit 
Spans). Treatment review Will take place at each subsequent study visit to monitor changes in 
medications. A detailed description of each of the assessments is provided in section 
12.3.1. Randomisation will take place as detailed below. Participants will attend the 
hosp Ital for four infusion clinics at which time they will receive an infusion of either 
ketamine or midazolam. Participants will be asked to fast for 8 hours prior to infusion 
clinics and to have a nominated adult who can drive them home and stay with them for 
24 hours after infusions. Pre-infusion monitoring will be performed and the infusion will 
take place over 40 minutes as detailed below. Ongoing monitoring of safety and 
tolerability outcomes will continue for 200 minutes after completion of the infusion. A 
researcher will contact each participant 24 hours after each infusion to check for 
potential adverse effects. Travel expenses incurred by participants will be reimbursed 
and breakfast and lunch provided for infusion sessions. 
Ketamine (ketamine hydrochloride 0.5 mg/kg; Pfizer Healthcare Ireland)) and midazolam (0.045 
mg/kg' Roche Products Ireland Ltd) will be made up as 50 ml colourless saline solutions and 
administered as slow infusions over 40 minutes using a syringe driver pump. as per previous 
similar studies. The drugs will be securely stored in the Hospital pharmacy and made up for use 
by the Consultant Anaesthetist (Dr Enda Shanahan) on the mornings when infusions will be 
given, using the St Patrick's University Hospital Electroconvulsive therapy clinic as the treatment 
facility. Like ketamlne at 0.5 mg/kg, midazolam at 0.045 mg/kg has anaesthetic effects and 
causes some sedation and disorientation with a similar time course and adverse effect profile. In 
subanaesthetic doses, ketamine is a safe drug but can cause transient rises in pulse and blood 
pressure during infusion and for up to 80 minutes aftenvard_ All patients Will therefore be 
monitored for heart rate, blood pressure, pulse oximetry, and ECG before and during infusions 
and for a further 200 minutes. Infusions will be discontinued by the Anaesthetist if there are 
persisting haemodynamic changes (i.e. heart rate or systolic/diastolic blood 
pressure or Increase above pre-infusion BP for more than 15 minutes) that do 
not respond to beta-blocker therapy. Assessments including cognitive and mood assessment 
will be performed as outlined in section 12.3.1, before, during and after infusions. 
Patients Will be withdrawn from the trial if: (i) an infusion is discontinued for the above 
haemodynamic reasons or other serious medical contra-indications, e.g. over-sedation, hypoxia, 
intolerable adverse physical reactions; (ii) the patient develops mania or psychosis; (iii)the 
patient becomes severely depressed and/or suicidal, TO ensure patient safety, the first infusion 
session Will take place While an in-patient Within one week Of meeting response criteria. If there 
are no major adverse effects, subsequent sessions can happen as out-patients. Participants will 
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be advised not to drive or operate heavy machinery for 24 hours post-commencement Of 
infusions, and provided With information on recent changes to the Road Traffic Act 2014, which 
includes provisions for roadside intoxication testing. Participants will be asked to ensure they 
have a nominated adult who can stay with them for 24 hours on outpatient treatment days, and 
Will be contacted by a researcher 24 hours after each session to enquire about side-effects. 
Participant will be followed up over six months to assess for relapse. Cognitive assessment will 
be repeated at week 26 and this assessment will take place in person, either at the site or via 
home visit by two researchers and according to the Home Visit Protocol developed by the 
Research Department at St Patrick's university Hospital. HRSD-24 and QIDS will be repeated at 
weeks 6812, 20 and 26. Assessments other than the final follow up at week 26 can take place 
over the telephone. Reasonable meal and travel expenses incurred by participants attending for 
follow-up appointments Will be reimbursed. 
1236 Method of assigning Subjects to treatment groups 
Participants will be recruited at admission for treatment of a depressive episode and assessed 
weekly, Those identified as responders according to the criteria defined above, will be invited to 
be randomly assigned to one Of two treatment groups in a ratio. 
Randomisation 
Computerised random allocation, using randomly permuted blocks Will be done independently 
by the Centre for Support and Training in Analysis and Research (CSTAR University College 
Dublin, www.cstar.ie). To ensure allocation concealment, allocation information will be provided in 
a randomisation list available only to the anaesthetist This Will be stored in a locked cabinet to 
which only the anaesthetist has the key. A matching set Of opaque randomisation envelopes Will 
also be provided by CSTAR to be accessed by clinical staff in the event of emergency unblinding, 
This system has been successfully piloted in an existing trial at St Patrick's University Hospital 
(NCT02414932). 
Blinding 
Study treatment assignment will be blinded for both the raters and the participants. TO ensure 
patient safety during infusions and in the post-infusion period, the anaesthetist administering the 
ketamine/midazolam infusions Will not be blinded but he Will not be involved in assessments or 
data analysis. Infusions will be prepared by the anaesthetist in a location separate to the infusion 
area and labelled as "trial infusion" prior to transfer to the infusion area. Success of blinding for 
patients and raters Will be assessed after the first and final treatments and at the end Of the six- 
month follow up. 
The matching set of envelopes containing allocation information will remain unopened but may 
be used where emergency unblinding is indicated. unblindlng for one or all participants Will take 
place if it is in the best interests Of the participants. In the case Of an emergency, When knowledge 
of the treatment assignment is essential for the clinical management of the subject, any 
investigator may unblind a single subject. Please see further details in section 13.7.2. 
Circumstances in which unblinding for multiple or all subjects may take place include — multiple 
SAEs or SUSARs, new information regarding safety of the investigative medicinal products, and 
unsatisfactory progression Of the trial, 
Any breaking of the blind, whether intentional or unintentional, will be recorded and reported to 
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the sponsor as soon as possible. Unblinding for multiple or all subjects will be discussed by the 
trial steering committee at the next meeting. Unblinding Will be recorded and justified in the final 
report. 
12.4 Definition Of end-of-trial 
End-of-trial is defined as the final follow-up visit/ home visit/telephone assessment of the last 
participant. End-of-trial will be reported to the REC, TSC, DMC and HPRA within 90 days, or 15 
days if the study is terminated prematurely. The investigators Will inform subjects and ensure 
that the appropriate follow-up is arranged for all involved. A summary report of the study will be 
provided to the REC. Sponsor and HPRA within I year of end-of-trial. 
The end-of-study visit form will include: 
- Assessment of endpoints i.e. clinical (HRSD-24, QIDS-SR) and cognitive (ACE-R. digit spans, 
Trails A and B) outcomes 
- Assessment Of safety - check for any adverse effects 
- Recording of concomitant medication 
The Sponsors and/or the trial steering committee (TSC) have the right at any time to terminate 
the study for clinical or administrative reasons. 
12.4.1 Premature termination of the study 
The Sponsor and/or the TSC have the right at any time to terminate the study for clinical or 
administrative reasons. The DMC may request that the trial be prematurely terminated and this 
request will be discussed in a timely manner by the TSC. 
premature termination of the trial may take place in the event Of the following: 
(i) New information regarding safety Of investigative medicinal products 
(ii) Multiple SAEs or SUSARs 
(iii) Unsatisfactory progression of the trial 
(iv) Major breach Of data confidentiality 
(v) Any situation in which premature termination of the trial is judged by the investigators 
and/or Sponsor to be in the best interests of trial participants, 
premature termination of the trial will be reported to the REC TSC, OMC, HPRA, and Sponsor 
and justified in the final report. 
12.5 Discontinuation/withdrawal of subjects from study protocol 
Subjects have the right to voluntarily discontinue study treatment or withdraw from the study at 
any time for any reason without any consequences. The investigator has the right to discontinue 
a subject from study treatment or withdraw a subject from the study at any time if it is in the 
best interest Of the subject. 
Subjects must discontinue the investigational medicinal product(s) and be withdrawn from the 
study for any Of the following reasons; 
withdrawal of consent by the subject 
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any medical condition that the investigator or sponsor determines may jeopardize the 
subject's safety if she or he continues receiving the study treatment 
pregnancy 
ineligibility (either arising during the study or retrospectively having been overlooked at 
screening) 
an adverse event which requires discontinuation of the study medication 
treatment failure and disease progression 
Lack of compliance with the study and/or study procedures (e.g., dosing instructions, 
study visits). 
Lost to follow-up — at least three documented attempts must be made to contact any 
subject lost to follow-up. 
Ideally all subjects Who discontinue should comply With specified follow-up procedures as 
detailed in this protocol, i.e. assessment via interview comprising clinical and cognitive 
measures, The only exception to this requirement is when a subject withdraws consent for all 
study procedures. There is no mandatory physical health monitoring to be performed in the 
event of a subject withdrawing consent after a complete infusion session including 200 minutes 
post-infusion monitoring, or between infusion sessions. However, in the event that consent is 
withdrawn during an infusion session, monitoring Of vital signs and mental health must be 
performed for 200 minutes following the end Of the infusion. 
If a subject is withdrawn before completing the study, the reason for withdrawal must be 
entered on the appropriate case report form (CRF) page. If a subject is withdrawn due to an 
adverse event, the investigator will arrange for follow-up Visits until the adverse event has 
resolved or stabilised. 
13 TREATMENT OF TRIAL SUBJECTS 
13. I Description of study treatments 
Investigative Medicinal Product - Ketamine Hydrochloride 10 mg/ml infusion at O.Smg/kg 
(Pfizer Healthcare Ireland) made up as 50ml colourless saline solution and administered 
intravenously over 40 minutes via syringe driver pump. 
Active Comparator - Midazolam Hydrochloride (Hypnovel) 10mg/5ml solution at 
0.045mg/kg (Roche Products Ireland Ltd) made up as 50ml colourless saline solution and 
administered intravenously over 40 minutes via syringe driver pump. 
Formulation, packaging and handling 
13.2 
Commercial labels will remain on both study treatments. These detail the component, date Of 
expiry and manufacturer. Further labels will be attached to each unit of product indicating: 
use of the treatment in this trial 
Name of sponsor, and principal investigator; 
Trial reference code allowing identification Of the trial site, investigator and trial 
subject. 
These labels will be added by pharmacy staff to each vial on receipt of delivery of the treatment 
to St Patrick's University Hospital Pharmacy, in accordance with Annex 13 (ELI Guidelines to 
Good Manufacturing Practice, Investigational Medicinal Products). 
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Suppliers: 
Ketamine: Pfizer Healthcare Ireland, 9 Riverwalk, Citywest Business Campus, Dublin 24. 
Midazolam: Roche Products (Ireland) Ltd., 3004 Lake Drive, Citywest. Naas Rd, Dublin 24. 
Pharmacy performing additional packaging: 
St Patrick's University Hospital Pharmacy, James' St Dublin 8. 
13.3 Storage and disposition Of study treatments 
The treatments will be stored securely in a clean dry area of the pharmacy department at St 
Patrick's University Hospital Ampoules Will be stored in the outer carton (labelled as above) in 
order to protect from light. Products Will be prepared into infusions in the clinic room Of the ECT 
department by the consultant anaesthetist who will administer them. The anaesthetist will be 
unblinded throughout and patients and raters will remain in a separate area for infusions and 
assessments. Once made up as identical colourless solutions, the underlying labels Will be 
obscured by bags and infusions will begin within one hour of preparation. Any unused product 
will be returned to pharmacy and disposed of according to the protocols specified by the 
pharmacy for destruction Of unused pharmaceutical products, 
The study treatment Will be stored at St Patrick's University Hospital Pharmacy Dept. under the 
responsibility of Ms. Amanda Fitzpatrick, Chief Pharmacist, St. Patrick's University Hospital. 
Temperatures in the storage area of the pharmacy are monitored constantly by electronic 
thermostat and a printed record is available. An alarm process is instigated if the temperature 
varies from the specified room temperature. The study treatment will be stored locked in a 
secure area until dispensed for use or returned to the sponsor. The IMP ketamine is for 
investigational use only and is only to be used within the context of this study. 
13.4 Accountability Of the study treatments 
The study medication will be supplied to the pharmacy by Pfizer Healthcare Ireland (ketamine) 
and Roche Products (Ireland) Ltd (midazolam). Standard shipment arrangements Will continue. 
upon delivery, receipt of the products will be recorded by pharmacy staff and labels applied as 
described here, with products then transferred to the secure storage area, Unopened products 
which are unused by end-of-trial Will be returned to the manufacturer. Opened unused products 
will be destroyed in the pharmacy following the protocol for destruction of pharmaceutical 
products at the end of every infusion session. 
The investigator is responsible for the control of the treatments under investigation. Adequate 
records for the receipt and disposition Of the IMP Will be maintained. 
The investigator will use a standard prescription form and the investigator/research nurse will 
collect the medication from the pharmacy no more than three hours before dosing. 
Accountability and subject compliance with study treatments will be assessed by maintaining 
dispensing and return records. Discrepancies in these return records will be dealt with initially by 
re-checking and communication with pharmacy. Should a discrepancy arise which cannot be 
accounted for, this will be recorded and discussed by the T SC at their next four-monthly 
meeting. 
13.5 Assessment of compliance 
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In this study, interventions will be administered intravenously by the research team and thus 
there is no opportunity for non-compliance. The investigator is responsible for ensuring that the 
study treatment is administered in compliance with the protocol. Subject compliance will be 
assessed by mainta' ning dispensing records. 
13.6 Overdose Of study treatment 
Given the safeguards in place (consultant anaesthetist to prepare and administer infusions, 
assisted by members Of the research team), it is deemed unlikely that an overdose Of study 
treatment could occur. In the improbable event of an overdose, the study subject will be 
monitored for any change in neurological status or vital signs by the consultant anaesthetist and 
research team members. If there are signs Of change, e.g. dronsiness, change in blood 
pressure/heart rate and a known overdose has occurred, the subject Will be counselled and 
accompanied by a member of the research team to the local emergency department (St. James' 
Hospital) for medical investigation, A letter detailing treatment and doses administered will be 
provided, Reasonable efforts Will be made to contact the NOK/RA if the subject consents. 
Should the subject require medical investigation and/or treatment due to an overdose of study 
treatment cost will be covered by the SPUR indemnity policy, unless due to negligence or 
malpractice. 
13.7 Prior and concomitant therapy 
Any medication, Other than the study medication taken during the study will be recorded in the 
CRE Medications will be documented at the point of consent, at Baseline, and changes will be 
noted at every assessment or intervention appointment thereafter. 
13.7 _ I Permitted medications/non- investigational medicinal products 
All medications aside from those listed in section 13.7.2 are permitted. Treatment-as-usual will 
continue for all participants during this study. NO non-investigational medicinal products will be 
used outside authorisation for the purposes Of this trial. 
13.7.2 Prohibited medications 
The following medications are contraindicated during the randomised treatment period as they 
may alter the pharmacokinetics of ketamine. Additionally, the medication theophylline is 
contraindicated as concomitant use of ketamine and theophylline may significantly reduce the 
seizure threshold With reports Of unpredictable extensor-type seizures. 
Contraindicated medications: 
Ketoconazole 
Voriconazole 
ltraconazole 
Telithromycin 
Clarithromycin 
Saquinavir 
Nefazodone 
Erythromycin 
Diltiazem 
Fluconazole 
Verapamil 
Th eophylline 
Participants taking any of these medications on randomisation will be excluded from the trial. 
Medication history will be checked at Baseline and each subsequent assessment, and 
participants Who have been prescribed these medications during the trial Will not receive further 
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interventions (i.e. infusions Of ketamine or midazolam), however will be followed up according 
to the framework presented here. Data collected Will be included In intention-to-treat analyses if 
one infusion and one follow-up assessment have been completed. It is not permitted for 
subjects to participate in investigational treatment studies while participating in this study. 
14 SAFETY REPORTING 
14.1 
14.1. I 
Definitions 
Adverse event (AE) 
Any untoward medical occurrence In a patient or clinical trial subject administered a medicinal 
product and which does not necessarily have a causal relationship With this treatment. 
An adverse event can therefore be any unfavourable and unintended sign (including an abnormal 
laboratory finding, for example), symptom or disease temporally associated with the use of a 
medicinal product, whether or not considered related to the medicinal product 
14, 1.2 Adverse reaction (AR) 
All untoward and unintended responses to a medicinal product related to any dose. 
The phrase 'responses to a medicinal product' means that a causal relationship between a study 
medication and an AE is at least a reasonable possibility, i.e„ the relationship cannot be ruled out. 
All cases judged by either the reporting medically qualified professional or the sponsor as having 
a reasonable suspected causal relationship to the study medication qualify as adverse reactions. 
14.1.3 Serious adverse event 
Any untoward medical occurrence or affect that at any dose: 
results in death, 
is life-threatening', 
requires hospitalisation or prolongation of existing hospitalisation, 
results in persistent Or significant disability or incapacity, 
is a congenital anomaly or birth defect 
important medical events" 
*Regarding a l'fe-threatening event, this refers to an event in which the subject was at risk Of 
death at the time of the event: it does not refer to an event which hypothetically might have 
caused death if it were more severe. 
medical events may jeopardise the subject or may require an intervention to prevent one 
of the above characteristics/consequences. Such events (hereinafter referred to as 'important 
medical events') should also be considered as 'serious' in accordance with the definition 
14.1.4 Severe adverse events 
The term 'severity' is used here to describe the intensity of a specific event This has to be 
distinguished from the term 'serious. 
14.1.5 Suspected unexpected serious adverse reactions 
An adverse reaction, the nature or severity of which is not consistent with the applicable product 
information (e.g. investigator's brochure for an unauthorised investigational medicinal product or 
summary of product characteristics for an authorised medicinal product 
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Duration: 4 years, 201 tV2015 
value-. €300,000 
Health Research Board 'franslatjonal Research Award (TRA/2007/5) 
Declan McLoughlin, Michael Dunn, Harald Hampel, Shane O'Mara 
Title: The EFFECT-Dep Siudy: en.hancing the effectiveness of clceuuconvulsive Cherapy in 
severe depression and understanding its molecular •nechan ism of action 
Duration: 7 years, Oct 2007 - July 2014 
Value: 
Health Rcscarch Board Research Enhancement Awards 20 1 2 
Declan McLoughlin, Karen Ryan 
Tide: Telomere length, depression and ECT — an enhancement award to lie EFFECT-Dep 
Study enhancing the effectivcncss of electroconvulsive therapy in severe depression and 
understanding its molecular mechanism of action 
Duration: I year, Nov 2012 —Oct 2013 
value: €99,920 
Health Research Board Clinical Training Fellowship (HPF/2010/'17) 
For: Dr Ross Dunne; gupervisor — Declan McLoughlin 
Title: Clinical genetic and peripheral markers predicting outcome after ECT for severe 
dcpression 
Duration: 2 years, 2010-2012 
Value: €150,000 
TCIN Translational Neuroscience Award 
Tom Connor, Declan McLoughlin 
Title: A role for activation of the innate inflammatory response and the kynurenine pathway 
in the pathogenesis Of depression and in the therapeutic response to ECT 
Duration: 3 year, 2009-2012 
Value: €70,000 
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Erik Kolshus E, Jelovac A, McLoughlinDM (2016) Bitemporal versus high-dose right 
unilateral electroconvulsive therapy for depression: a systematic review and meta-analysis Of 
randomiscd controlled O•ials. psychol Med Oct 26:1-13. [Epub ahead of print]. PMID: 
27780482 
Brennan S, McLoughlin DM, O'Connell R, Bogue J, O'Connor S. Mcllugh C, Glennon M 
(2016) Anodal Iranscranial direct current stimulation of the left prefrontal cortex 
emotion recognition in depressed patients and controls. J Clin Exp Neuropsychol 
sep ahead of print]. PMID: 27662113 ]
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Martha Finnegan M, Ryan K, Shanahan E, Harkin A, Daly L, McLoughnn DM (2016) 
Ketamine for depression relapse prevention following electroconvulsive therapy: protocol for 
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10.1 
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Jelovac A, O 'Connor S, McCarran S, McLoughlin DM (2016) Autobiographical memory 
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September 2015 
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treatment-resistant depression and the rapid antidepressant response: a comparison of 
ketamine and FCT. J Affect DisordNov; 186: 306-311. PMID: 26275358 
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Fmrath C, Morgan C, McLoughlin DM, Fearon P (2015) SEQUenCE: a service user-centred 
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quality of carc instrument for mental health services. Int J Qual in Health Care 
PMID: 26082461 
Sernkovska M, Lambc S, O 'Lonargåin D, McLoughlin DM (2015) Neurocognitive 
remediation therapy for depression: a feasibility study and randornised controlled pilot 
protocol testing. Ment Dis 26153888 
O'Donovan SM, O'Mara S, Dunn M], McLoughlin DM (2014) The persisting effects of 
electroconvulsive stimulation on the hippocampal proteome. Brain Research 15930: 106- 
116. doi: 10.1016'j.brainres.2014.10.020. PMD: 25451099 
Glaviano A, SM, Ryan KM, O'Mara S, Dunn MJ, McLoughlin DM (2014) 
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'Collection 2014. PMID: 24678306 
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Semkovska M, McLoughlin DM (2014) Retrograde autobiographical amnesia following 
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electroconvulsive therapy for major depression: a meta-analysis. Neuropsychopharmaeoloo,• 
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depression secondary to the economic recession in Ireland. J Affect Disord 151:455-460. 
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KINDRED Study                                                                      Randomization List 
When a subject is deemed eligible for the trial he/she is referred to the anaesthetist who will then: 
1
 
Fill in the subject’s Subject Number on the next free line in column 1 of this list 
2
 
Note the treatment group the subject is assigned to 
3
 
Fill in the subject’s name in the final column 
4
 
Inform relevant parties of the Trial Number assigned to each subject who has just been 
randomised.  The assigned group must not be disclosed. 
This (completed) list is ABSOLUTELY CONFIDENTIAL and until the end of the trial should only be 
accessible to the anaesthetist. 
Subject Number 
(fill in) 
Assign this  
Trial Number  
to Subject 
Assigned 
Treatment 
Patient Name 
(fill in) 
 
01 Ketamine 
 
 02 Midazolam  
 03 Ketamine  
 04 Midazolam  
 05 Ketamine  
 06 Midazolam  
 07 Midazolam  
 08 Ketamine  
 09 Ketamine  
 10 Midazolam  
 11 Ketamine  
 12 Midazolam  
 13 Ketamine  
 14 Midazolam  
 15 Midazolam  
 
16 Ketamine 
 
 17 Midazolam  
]
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Subject Number 
(fill in) 
Assign this  
Trial Number  
to Subject 
Assigned 
Treatment 
Patient Name 
(fill in) 
 18 Ketamine  
 19 Ketamine  
 20 Midazolam  
 21 Ketamine  
 22 Ketamine  
 23 Midazolam  
 24 Midazolam  
 25 Midazolam  
 
26 Midazolam 
 
 27 Ketamine  
 28 Ketamine  
 29 Ketamine  
 30 Ketamine  
 31 Midazolam  
 32 Midazolam  
 33 Midazolam  
 34 Ketamine  
 35 Ketamine  
 36 Midazolam  
 37 Midazolam  
 38 Midazolam  
 39 Ketamine  
 40 Ketamine  
 
]
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Pharmacy Dispensing and Return Protocol: Investigational Medicinal Products 
KINDRED TRIAL
 
Investigational Medicinal Products:  
Ketamine - Ketalar 10mg/ml x 20ml Solution for Injection/Infusion 
Midazolam - Hypnovel 10mg/5ml solution for injection 
 
1.
 
Dr Enda Shanahan to open sealed opaque allocation concealment envelopes on Tuesday 
(one day prior to ketamine clinic) 
2.
 
Request completed in MDA book by Dr Shanahan for each patient infusion – ketamine or 
midazolam 
3.
 
MDA book delivered to pharmacy on Tuesday (Dr Shanahan) 
4.
 
Dispensing record completed by pharmacy department as per pharmacy policy  
5.
 
Ketamine or Midazolam delivered to out-of-hours room by pharmacist on Tuesday kept 
in sealed Trial Drug folder  
6.
 
Dr Shanahan/ Research Nurse to collect prescribed medications from out-of-hours room 
on Wednesday morning prior to ketamine clinic  
7.
 
Infusions prepared in ECT treatment room, placed in opaque covers 
8.
 
Infusions administered in ECT recovery area with monitoring as per Trial Protocol 
9.
 
IMP administration record completed by Dr Shanahan and securely stored with MDA 
book and dispensing/return check 
10.
 
Following clinic, ketamine and midazolam vials returned to pharmacy by Dr Shanahan 
for safe disposal 
11.
 
Return record kept by pharmacy department 
 
]
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The KINDRED Trial Steering Committee Charter 
Ketamine for relapse prevention in recurrent depressive disorder: a 
randomised, controlled pilot trial 
 
The KINDRED Trial 
 
Trial Steering Committee Charter 
 
 
PRINCIPAL INVESTIGATOR: Prof. Declan McLoughlin 
 
SPONSOR: St Patrick’s Mental Health Services (SPMHS) as represented by Prof. James 
Lucey 
 
VERSION: 1.0 
 
DATE OF TSC CHARTER: 17.11.15 
 
REC REFERENCE (MATER MISERICORDIAE HOSPITALS REC): 1/478/69 
 
SPMHS REC REFERENCE: 20/15 
 
EUDRACT NO: 2015-002020-37 
 
HPRA CT Number: CT 900/559/002 
 
Introduction 
The role of the Trial Steering Committee (TSC) is to provide overall supervision for the 
KINDRED Trial on behalf of the Trial Sponsor (SPMHS) and to ensure that the KINDRED Trial is 
conducted according to the guidelines for Good Clinical Practice (GCP) and all relevant 
regulations and local policies. 
 
In particular, the TSC should concentrate on progress of the trial, adherence to the protocol, patient 
safety and the consideration of new information of relevance to the research question. 
 
The TSC should provide advice, through its Chair, to the Principal Investigator, the Trial Sponsor and 
the Host Institution on all appropriate aspects of the trial. 
 
The background to this trial, its objectives, assessments, interventions, etc. is described in the 
study/trial Protocol.  
 
The purpose of this document is to define the roles and responsibilities of the TSC and to guide 
its activities, its relationship with other trial committees, its membership, and the format, 
purpose and timings of its meetings.  The charter also describes the procedures for ensuring 
confidentiality and proper communication to and from the TSC and an outline of the content of 
the reports to be provided to the TSC.  
 
]
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The KINDRED Trial Steering Committee Charter 
Terms of reference 
·
 
To provide advice, through its Chair, to the Trial Management Group (TMG) and the 
Sponsor on all aspects of the trial.  
·
 
To monitor and supervise the progress of the trial towards its overall objectives, review 
accrual and results of the trial, adherence to the protocol, patient safety and the 
consideration of new information of relevance to the trial and the research question. 
·
 
To ensure that the rights, safety and wellbeing of the trial participants are the most 
important considerations and should prevail over the interests of science and society.  
·
 
To agree proposals for substantial protocol amendments and provide advice to the TMG 
regarding approvals of such amendments.  
·
 
To consider the recommendations of Ethics committees, the trial/study Data Monitoring 
Committee (DMC) and/or other trial/study committees.   
·
 
The TSC should inform the TMG  if: 
o
 
There are concerns about the safety of participants 
o
 
Accrual is too low to provide meaningful results 
o
 
It is evident that if the study continues it would fail to provide a clear benefit 
·
 
To recommend whether to continue or terminate the study or further adapt it based on 
safety and efficacy considerations.  
Membership and primary responsibilities of the TSC 
The KINDRED TSC is a multidisciplinary group comprising of the following members who 
jointly have responsibility for the design, conduct and evaluation of the clinical research project.  
 
·
 
An independent Chair  (Dr John Cooney) 
·
 
Principal Investigator  (Professor Declan McLoughlin)
 
·
 
Trial Statistician (Professor Leslie Daly) 
·
 
Trial Collaborator (Dr Enda Shanahan)  
·
 
Trial Researchers (Karen Ryan, Martha Finnegan, Toni Galligan, Louise Donnelly) 
·
 
Representative of service user group (Mr Sean Fitzpatrick) 
 
The responsibility for calling and organising TSC meetings lies with the Principal Investigator 
(PI) in association with the Chair.  The Chair assisted by the PI is responsible for facilitating the 
meetings and summarising discussions. The Chair will approve the appointment of the 
members of the TSC.   
 
The TSC membership is for the duration of the trial. If any members leave the TSC the TMG 
should suggest replacements promptly for appointment by the Chair. 
Agreements 
TSC members should formally register their agreement to be a member of the committee as well 
as their agreement with the contents of the charter, trial protocol, confidentiality, and should 
declare any potential conflicts of interest.  
 
Independent members should complete and return a signed agreement and competing interests 
form provided at the end of this charter.  
 
Responsibilities 
The TSC on behalf of the Sponsor will have overall responsibility for the design and conduct of 
the trial and for safeguarding the rights, safety and well-being of participants.  Responsibilities 
of the TSC: 
 
 
]
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The KINDRED Trial Steering Committee Charter 
·
 
Reviewing selection/recruitment/retention of participants and their management  
·
 
Finalising and reviewing study protocol and other study documentation. 
·
 
Determining if amendments to the protocol or changes to study conduct are required 
and deciding on changes to these and to study conduct in general.  Any changes to trial 
documentation or conduct must be notified to the TSC.  
·
 
Reviewing adherence to the protocol by Investigators and participants 
·
 
Assessing the impact and relevance of external evidence 
·
 
Assessing integrity and completeness of data collected  
·
 
Monitoring the overall conduct of the trial, ensuring that it follows the standards set out 
in the guidelines of GCP, assessing the safety and efficacy of the interventions, 
recruitment figures and completion of trial assessments.   
·
 
Reviewing, commenting and making decisions on extension requests.  
·
 
Reviewing the recommendations of the DMC and other study committees and suggesting 
appropriate action to the TMG. 
·
 
Monitoring the progress of study/trial and deciding on appropriate action in order to 
maximise the chances of completing it within the agreed timelines. 
·
 
Considering new information relevant to the study e.g. results from other studies that 
may have a bearing to the conduct of the study and deciding on appropriate action.  
·
 
Endorsing the annual report to REC and site  
 
The TSC may recommend early termination of the trial or modification of the study design in the 
event of a clear outcome derived from accumulating data or on the basis of information 
available from other sources or on safety grounds.  
The TSC should be available to provide independent advice as required not just when meetings 
are scheduled.  
 
The TSC should maintain confidentiality of all information it receives.   
Members should not discuss confidential issues from their involvement in the study until the 
primary results have been published.  
 
Role of the TSC Chair 
·
 
Arrange the first meeting of the TSC, with the assistance of the PI, to agree contents of 
charter and set up schedule of meetings 
·
 
Establish clear reporting lines – to Sponsor etc. 
·
 
Become familiar with the role of the DMC 
·
 
Provide an independent, experienced opinion if conflicts arise between the needs of the 
research team, the Sponsor and/or any other agencies 
·
 
Leading the TSC to provide regular, impartial oversight of the trial, especially to identify 
and pre-empt problems 
·
 
Ensuring that changes to the protocol are debated and endorsed by other members of 
the TSC 
For decisions to be made, at least 2 independent members of the TSC should be present 
(including the chair), the PI and a representative from the TMG. 
 
TSC meetings 
·
 
The responsibility for calling and organising a TSC meeting lies with the PI in association 
with the TSC Chair 
·
 
Research Department administrator will organise these on behalf of the TSC & PI. 
Meetings may be by teleconference 
]
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·
 
All TSC members will be provided with study documents (e.g. protocol, CRFs, statistical 
analysis plan) and the TSC report prior to the meeting 
·
 
The first TSC meeting will discuss, revise and finalise the terms of reference, agree the 
content of the TSC charter and sign any declaration, and agree the frequency of the 
meetings 
·
 
TSC will meet six-monthly 
·
 
Meetings can also be held at any time at the request of the PI or TSC chair 
·
 
The final TSC meeting will be arranged when target recruitment is completed, all data 
collected and cleaned and the database is locked.  This final meeting will be held to 
discuss final/completed data and interpretation, and publication time lines.  If the study 
is terminated prematurely, no final study meeting is required 
Attendance 
Every effort will be made to ensure that all TSC members can attend the meetings.  The PI or 
delegate should try and find a date that enables this. The PI must try to attend all meetings, 
especially if major actions are expected.   
 
If the TSC is considering major actions the TSC Chair should communicate with absent 
members, including the PI, as soon after the meeting as possible to determine whether they all 
agree.  If there is disagreement amongst absent members a further meeting should be arranged 
with the full TSC 
 
Reporting 
Prior to a TSC meeting a report will be prepared by the TMG with input from PI, statistician, etc. 
and circulated to TSC members at least a week before the meeting.   
 
On consideration of the information presented at these meetings, the TSC should provide 
recommendations of appropriate action in writing to the TMG who will be responsible for 
implementing any actions. The TSC may also provide feedback to the DMC and, where 
appropriate, to the Sponsor.  
 
Minutes of the meeting including key points and actions will be prepared by the research 
department administrator. These minutes will describe the proceedings and include the 
recommendations of the TSC.  All members of the TSC must agree the minutes and these will be 
signed off by the TSC Chair on behalf of all members.   Minutes will be circulated to all TSC 
members, the TMG, and the Sponsor.  Approved Minutes will be filed in the Trial Master File.   
 
Decisions and recommendations by the TSC should be unanimous or, if not, a vote may be taken.   
The role of the Chair is to summarise discussions and encourage consensus. Therefore, it is best 
for the Chair to give his opinion last.  It is important that the implications (ethical, statistical, 
practical and financial) for the trial be considered before any decision is made.   
 
Contents of the TSC Reports 
An outline of the contents of the TSC report (As per section 9 above, TMG will send this report to 
TSC at least a week before the meeting) is given below:   
 
·
 
Outline of the study design, sample size sought and current available evidence 
·
 
Statistical consideration and design 
·
 
Major protocol amendments 
·
 
Patient screening 
]
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·
 
Eligibility violations 
·
 
Protocol violations by investigators or participants 
·
 
Study accrual by month/total 
·
 
Completeness and quality of data collected/CRF return 
·
 
Quality controls 
·
 
CRF return, entry into database 
·
 
Baseline characteristics 
o
 
Demographics 
o
 
Clinical characteristics 
o
 
Previous treatment  
·
 
Safety reporting 
·
 
Follow up data available 
·
 
Any matters affecting the trial  
·
 
Compliance by patients to clinic visit 
·
 
Latest DMC report and DMC recommendations 
 
Conflicts of interest 
TSC members should not have any apparent financial, scientific or intellectual conflict of 
interest that could prevent them from objectively reviewing the study protocol, interim and 
final data and giving advice to the TMG.   TSC members should disclose to the Chair any 
other conflicts they consider relevant. Any members who develop significant conflicts of 
interest during the course of the trial should resign from the TSC.  
 
Publication 
Manuscripts that arise from the trial will be shared with the TSC and members will be able 
to comment.  The TSC members and their affiliations will be acknowledged in reports of the 
trial.  Any conditions/ limitations on publication of material from this trial by TSC members 
will be stated and clarified. 
 
 
References: 
 
1. MRC Guidelines for GCP in clinical trials (1998) 
2. ICRIN GCP Guide (2010) 
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Annexe 1 
 
Agreement and competing interests form for independent members of the KINDRED 
Trial Steering Committee 
  
Please complete the following document and return to 
 
 
         
I have read and understood the TSC Charter V1.0 dated 17.11.15 
         
 
         I agree to join the TSC for this study/trial as an independent member 
 
         I agree to treat all sensitive trial data and discussions as confidential 
 
The avoidance of any perception that members of the TSC may be biased in some fashion is 
important for the credibility of the decisions made by the TSC and for the integrity of the trial.  
Possible competing interest should be disclosed via the trials office.  In many cases simple 
disclosure up front should be sufficient.  Otherwise, the (potential) TSC member should remove 
the conflict or stop participating in the TSC.  Table 1 lists potential competing interests: 
 
Table 1: Potential competing interests for independent members 
 
1
. Stock ownership in any commercial companies involved.  
2. Stock transaction in any commercial company involved (if previously holding stock) 
3. Consulting arrangements with any commercial company involved 
4. Frequent speaking engagements on behalf of the intervention 
5. Career tied up in a product or technique assessed by the trial 
6. Hand-on participation in the trial  
7. Involvement in the running of the trial 
8. Emotional involvement in the trial 
9. Intellectual conflict, e.g. strong prior belief in the trial’s experimental arm 
10. Involvement in regulatory issues relevant to the trial procedures 
11. Investment (financial or intellectual) in competing products 
12. Involvement in the publication 
 
         
NO,
 I have no competing interests to declare 
 
         
YES,
 I have competing interests to declare (please detail below) 
_____________________________________________________________________________________________________
________________________________________________________________________________________
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Ketamine for relapse prevention in recurrent Depressive Disorder:  
a randomised, controlled pilot trial:  
The KINDRED Trial 
EudraCT number: 2015-002020-37 
 
Statistical Analysis Plan 
 
PRINCIPAL INVESTIGATOR: Prof. Declan McLoughlin 
SPONSOR: St Patrick’s Mental Health Services as represented by Prof. James Lucey 
TRIAL STATISTICIAN: Prof. Leslie Daly/ Dr Ricardo Segurado (Centre for Support and 
Training in Analysis and Research, UCD)  
PLAN VERSION: 1.0 
DATE OF PLAN: 13.12.15 
 
Determination of sample size 
This is a pilot trial of ketamine vs. midazolam for relapse prevention following 
successful inpatients treatment of people with recurrent depressive disorder, with an 
associated study of biomarkers to predict response to ketamine. 
For this pilot trial we wish to recruit 15-20 patients per group, a total of up to 40, which 
is an acceptable number for the purposes of a pilot trial. For the pilot trial, in line with 
recommendations for pilot studies, a formal sample size calculation has not been 
performed.  
Response rates to inpatient depression treatment are approximately 80%. However, as 
this is a heterogeneous sample with recurrent depressive disorder, we expect response 
rates to be lower at 50-60%. Allowing for a 15% drop-out rate, we seek to recruit 98 
patients upon admission, expecting that at least n=51 will meet response criteria and 
that n=40 will consent to be randomised. Prof McLoughlin’s team recently finished 
recruiting severely depressed inpatients (n=140) to an RCT of ECT at St Patrick’s 
University Hospital (see 
http://www.controlled-trials.com/isrctn/pf/23577151
). 60 
patients were recruited in the first 16 months. As the proposed study is less intensive, 
]
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with the attraction of an additional therapy and a wider cohort to recruit from, we 
expect the recruitment rate to be higher and to be able to recruit 98 participants to the 
pilot trial within 16 months.  
Analysis Sets 
Pilot trial data will be analysed on an intention-to-treat basis for all trial participants 
who complete at least one infusion and one post-infusion evaluation. Data analyses will 
be performed, blinded to allocation, by Prof. Leslie Daly.  
Description of statistical methods 
Descriptive statistics will be used to report: rates of recruitment, willingness to be 
randomised, willingness to complete assessments, medical/ cognitive/ 
psychotomimetic/ general adverse events between groups, adherence to allocated 
treatments, adherence to follow-up between groups, and reasons for drop-outs between 
groups. 
Relapse-free survival times will be compared between groups using Kaplan-Meier 
survival curves and log-rank test. 
As this is a pilot trial and insufficiently powered to achieve statistical significance, there 
will be no formal comparison of the two treatment groups. However, Cox proportional 
hazard regression analysis will provide a 95% confidence interval for an unadjusted 
hazard ratio for ketamine versus midazolam groups. This will be used to inform a future 
definitive trial. 
Secondary exploratory analyses (Cox proportional hazards regression models)may be 
used to identify pre-randomisation clinical factors or covariates (e.g. Family history of 
alcohol dependence; gender; age; presence of psychosis and extent of treatment-
resistance in index depressive episode) that might influence response and help guide 
randomisation stratification in a future definitive trial. 
Data will be analysed using IBM PASW (SPSS) version 20, and “R” (R Foundation for 
Statistical Computing, Austria), at the Centre for Support and Training in Research (C-
STAR), UCD, led by Prof Leslie Daly, official collaborator.  
 
]
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Log of Delegated Responsibilties

Name Duty
Prof Declan McLoug] Staff recruitment
Staff line manager
Oversight of trial governance
Oversight of trial recruitment
Final decisions regarding participant
inclusion/ exclusion/ unblinding/ withdrawal
r Enda Shanahan Investigator ‘Oversight of physical health monitoring in
infusion clinics
Return of IMP to pharmacy and completion
of Pharmacy IMP Return Checklist
Formulation and administration of IMP.
according to protocol
‘Completion of Randomisation list
Provision of guidance to Investigators/ Sub-
Investigators regarding AEs / ADR
Investigator Data Controller

Medical Monitor

Safety event assessment and reporting
IMP accountability and equipment integrity

Assessment of inter-rater reliability and

blinding

‘Oversight of CRF data extraction and entry

Co-ordination of public and site
communication

Management of Protocol and TSOPs

Management of invoices

Preparation of reports: HPRA, HRB, SPVIHS

REC, SIH REC, TSC, DM, d

altrials.gov

Co-ordination of TSC and DMC activity

Provision of training for sub-investigators

and investigators

‘Co-ordination with laboratory, pharmacy,

EcT

Maintenance and review of trial documents

incl. Protocol and TSOPs

Maintenance of Staff Training Record

Screening, recruitment and assessment of

participants
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Receipt of informed consent

Phlebotomy

Dr Bronagh Gallagher

Investigator

Screening, recruitment and assessment of
participants

Receipt of informed consent

Phlebotomy

Dr Karen Ryan

‘Sub-Investigator

Phlebotomy

Maintenance of blood processing protocol

Oversight of laboratory processes and
equipment
‘sample collection and processing

Ms Louise Donnelly

‘Sub-Investigator

Physical health monitoring in infusion clinics

Maintenance of physical health monitoring
records
Maintenance of emergency drug availability
ininfusion c
Phlebotomy

M Toni Galligan

‘Sub-Investigator

Screening, recruitment and assessment of

participants
Phlebotomy

‘sample collection and processing

Ms Marie-Claire Slattery

‘Sub-Investigator

Screening, recruitment and assessment of
participants
Phlebotomy

‘sample collection and processing

Mis Beth O'Hare

‘Sub-Investigator

Screening, recruitment and assessment of

participants
Phlebotomy

‘sample collection and processing

M Claire McGrory

‘Sub-Investigator

Sample collection and processing

Ms Gabriele Guscuite

‘Sub-Investigator

Screening, recruitment and assessment of
participants

Ms sandra Dowling on behalf
of Pharmacy Department

‘Sub-Investigator

‘Order, receipt on delivery and storage of
P

Receipt of IMIP following infusion clinic,
completion of Pharmacy IMP Return
Checklist

Maintenance of temperature record IMP
storage
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Consent Form
The KINDRED Study

Ketamine for relapse prevention in recurrent depressive disorder:
a randomised, controlled pilot trial
Please contact Prof. Declan McLoughlin on ext 3385 for more information
Version 2.0, Date: 7.8.15
The participant must complete this form herselhimself.

PLEASE TICK YOUR RESPONSE IN THE APPROPRIATE BOX

« Ihave read and undersiood the attached Participant Information Leaflet..... Yes oNo o
« Ihave had the opportunity to ask questions and discuss the study ............ Yesa No o
« Ihave received enough information about this study ... . YesaNoo
« IfIam invited to participate in Phase II, I agree to be randomly allocated to one
of fwo treatment groups and I understand that I may be allocated to 2 placcbo freatment
group.... . . e ...Yeso No o
« Tagree to seceive four infissions of ither kefamine or midazolam. ... Yeso Noo

« Iunderstand that 1 am fiee to withdraw from the study at any time without
giving a reason and without this affecting my future medical care ..... Yesa Noo

« Tagree to provide blood cells, serum and plasma for analysis of protein
expression..__.__ . N . .. Yeso Noo

«  Tagreeto provide blood cells, serum and plasma for the analysis of DNA and RNA,
including messenger RNA and micro RNA IO Yeso Noo

o Tagree to provide access to my healthcare records at St Patrick’s Hospital to investigators and the
trial sponsor (St Patrick’s Mental Health Services) ................... Yeso Noo

« Tunderstand that confidential anonymous dafa from my participation in the trial must be
retained securely by the research team for at least five years and will not be refained for

‘more than ten years. R RS Yeso Noo
« Tagree to take partin this study of my own free will and without prejudice

to my legal/ethical rights. L . ... Yeo Noo
Participant’s Signature: Date:

Participant’s Name in Print:

Witness Signature: * Date:

Witness’ Name in Print:
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Tnvestigator’s Signature: Date:
Tnvestigator’s Name in Print:
Please attach the Participant Information Sheet to this Consent Form, ask the participant to

sign and date it and, where appropriate, place a copy of both in the participant’s case notes.
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Patient Information Sheet

The KINDRED Study
Ketamine for relapse prevention in recurrent depressive disorder:
arandomised, controlled pilot trial
Study Site: St Patrick's University Hospital, James's St, Dublin 8 and Trinity College Dublin
Registration number (EudraCT): 2015-002020-37
Principal Investigator: Prof Declan McLoughlin

Telephone: 01 2493385 Email: d mcloughlin@tcd.ie

You are being invited to take part in a research study. Before you decide, it is important for you
to understand why the study Is being done and what it will involve. This Participant Information
Sheet will tell you about the purpose, risks and benefits of this study. If you agree to take part,
‘we will ask you to sign a Consent Form. If there is anything you are unclear about, we are happy
to explain it to you. Please take as much time as you need to read this. You should only consent
to take part in this study when you feel that you understand what is being asked of you, and you
have had enough time to make your decision. Thank you for reading this.

What is the purpose of the study? Depression is a common serious mental health
problem in Ireland. Unfortunately, many people who experience depression will become unwell
again and have repeated episodes, called recurrent depressive disorder. There is an urgent need
to find better treatments to prevent relapse. One possibility is the commonly used anaesthetic
drug ketamine. Unlike other antidepressants, which may take weeks to have effect, ketamine
‘has been shown to have a strong, rapid antidepressant effect at low doses.

‘The purpose of this study is to examine whether repeated low doses of ketamine are better
than a placebo drug at preventing relapse of depression after treatment. We will also study the
biology of depression by comparing molecules in the blood, called “biomarkers”, between
people who have severe depression and are having treatment, and people who are healthy. We
will look at some specific messenger chemicals involved in depression, and other chemicals that
help maintain healthy genes, to see if these are changed by depression and treatment. This is
important because we do not yet know what causes depression or exactly how antidepressant
treatments relieve the symptoms of depression. Ketamine is known to have effects on
substances involved in “neuroplasticity”, the process of change in pathways between our brain
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cells. We will examine these neuroplasticity biomarkers in blood tests of peaple having
Ketamine and people having the placebo drug to try to better understand how ketamine has an
antidepressant effect.

Why have | been chosen? You have been asked to participate because you are having
inpatient treatment for recurrent depression. In total, we hope to have over 80 people with
depression taking part in this study, and about 50 of these will be able to participate in the
ketamine trial.

Do | have to take part? Itis upto you to decide whether or not to take part. Ifyou do
decide to take part, you will be given this Information Sheet to keep and a copy of your Consent
Form. If you decide to take part, you can withdraw at any time without giving a reason. A
decision to withdraw or not take part will not affect your rights or treatment in any way.

What will happen if | decide to take part? You will be asked to complete a full interview
with a trained researcher before you start treatment and at the end of your course of inpatient
treatment, and shorter interviews every week while you are in hospital. You will also be asked
to provide blood tests on one occasion.

‘We hope that you will feel much improved after your treatment for depression. In this case you
‘may be invited to participate in the second part of the study. If you decide to participate in
PhaseII, you will be asked to complete a full interview before you go home from hospital. If you
are happy to go ahead, and there is no reason why you should not have the additional treatment,
a computer programme will allocate you at random to one of two groups - a group having four
infusions of low-dose ketamine (the drug we are studying) or low-dose midazolam (a placebo
drug). Neither you nor the researchers will know which group you are in. However, the doctor
‘who gives you the medication infusion will know which drug you are getting. You will continue
‘with your other medications and therapies as usual.

You will have four 40-minute intravenous infusions of either ketamine or midazolam. The first
infusion will take place within a week of the end of your hospital treatment. Each infusion will
be two weeks apart. We will monitor your vital signs (heart rate, blood pressure, etc) and ask
you questions regularly before, during and after each infusion, to monitor for any side-effects.
During the first infusion, you will be asked to have four blood tests for biomarkers which might
help us understand how ketamine has an antidepressant effect. For the other three sessions,
you can travel from home. In total you will be at the hospital for about five hours each time. We
will pay for your travel expenses and meals on these occasions. After the four sessions are over,
you will be asked to complete follow-up interviews five times over six months.

We will make every effort to minimise any inconvenience to you and to run the study to high
scientific standards. The blood samples you give will be examined by research scientists at our
Iaboratory in Trinity College Dublin. These staff will only know the identity of your blood
sample by a code number and the key to this code and any personal information will be kept
confidentially by Professor Declan McLoughlin at St. Patrick's University Hospital, Dublin.
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How long will my part in the study last? The first part of the study will involve two full
interviews and several shorter ones, and will take five hours of your time altogether.

Ifyou decide to also take part in the second phase of the study, this will involve fifteen separate
interviews spread out over between eight and nine months. You can withdraw from the study at
any time.

What do | have to do? Ifyou are having medication infusions in the second part of the
study, itis recommended that you do not drive or drink alcohol for 24 hours after each of the
four infusions. The Road Traffic Act 2014 makes provisions for roadside intoxication testing and
although unlikely, the possibility of these medications causing a positive test cannot be ruled
out. It is also important that you have a responsible adult who can stay with you for 24 hours
after your medication infuslons. Aside from these times, you can do everything as normal.

Ifyou are a woman, it is important that you do not get pregnant while having the infusions.
‘We cannot say for certain that the medication is safe for the unborn child. Pregnant women
‘must therefore not take part in the study, and women who do take part are required to ensure
they use adequate contraception during the study. Women aged 18-50 who take part in the
second phase of the study may be asked to have a pregnarncy test. Any woman who finds that
sheis pregnant while taking part in the study should immediately tell her research doctor. Men
‘who take part are asked to share this information with their partner and ensure they are using
adequate contraception during the study.

What is the medication being tested? Ketamine is an anaesthetic medication,
commonly used in children's surgery and for pain relief. It works by blocking the effect of
glutamate, one of the major chemical messenger systems in the brain, This is different to the
‘way current antidepressants work. At high doses ketamine can cause a “high”, and so it has been
abused as a recreational drug. However, at low doses itis very safe, In this study we will use
lower doses than those used to put peaple to sleep. The placebo drug, midazolam, is a sedative
drug similar to ketamine.

What are the possible benefits of taking part? Taking part in the study will not
benefit you directly, but everyone who decides to participate will contribute to scientific
Kknowledge about depression. Some people may benefit from learning more about their memory
or mental health during the Interviews. People who go on to take part in the second part of the
study may benefit from having the additional treatment; however, there is no guarantee of this.
‘The individual results of the tests for biomarkers will not be available to you. We can send you a
copy of the six-monthly newsletter about the progress of the study if you would like.

What are the possible disadvantages or risks of taking part? The study includes
questionnaires about your mental health and memory. If you find you would like to talk to
someone about any issues these raise, we would be happy to recommend someone to you. Other
possible risks are those associated with having a blood sample taken. This is a routine and safe
procedure and you will probably already have experience of blood tests with your
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GP. Occasionally, minor bruising around the site from which the blood was drawn may occur,
but this will quicKly disappear. Very rarely, the site may become infected, but this is easily
treated. A possible disadvantage to you is the time it takes to be interviewed, completing
questionnaires and assessments. To minimise any discomfort, multiple breaks can be taken.

Ifyou decide to also participate in the second part of the study, there are other things to be
aware of.

Many people find the effects of ketamine to be unpleasant. However, there are no reports of
persistent side effects of ketamine at the dose used in this study, although many people
experience some symptoms during the infusions and for up to one or two hours afterwards. We
will therefore monitor your mental and physical health constantly during the infusions and for
over three hours afterwards. The commonest of these transient symptoms during ketamine
infusions are: changes in mood or anxiety, unusual sensations such as feeling outside one's
body, feeling intoxicated or confused, and unusual perceptions. There are also reports of
transient physical symptoms such as dizziness, headache, double vision, nausea and raised
blood pressure. Some people experience memory difficulties during the infusions, but as with all
the above symptoms, this resolves within two hours of the infusion. Ketamine s not addictive at
the dose used in this study.

‘The placebo drug midazolam also acts as a sedative, and people may experience drowsiness,
dizziness and poor concentration during this infusion. In some people midazolam can cause
slowing of the heart and breathing rate and a decrease in blood pressure. Some people may find
this type of medication makes them feel restless or anxious, and nausea, headache and blurred
vision have also been reported. Symptoms such as these rarely persist beyond the Infusion.

You will receive a phone number so you can always get in touch with one of our researchers if
you have any concerns.

What happens at the end of the study? The results of the study will be presented at
conferences and published in scientific journals. The identity of people who have taken part will
always be kept confidential. Your confidential information will be stored securely for at least
five years and will be destroyed after no more than ten years in accordance with the data
protection legislation at the time. As ketamine is not a routine treatment there will not be
ongoing access to ketamine treatment after the study finishes.

Thank you for reading this information sheet.
Ifyou are interested in taking part, please contact:
Prof. Declan McLoughlin
Dept of Psychiatry, Trinity College Dublin,

St Patrick’s University Hospital
012493385 | thekeepwellstudy@gmail.com
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KEEP
WELL

Protocol for Emergency Unblinding of Trial Participants
Version: 2.0

Date 09.1.17

TRIAL IDENTIFIER AND REGISTRY NAME:

randomised

KEtamine for dEPression relapse prevention folloWing ELectroconvulsive therapy:
pilot trial evaluation (The KEEP WELL Trial)

Date of registration: 26.1.15
EudraCT number: 2014-000339-18
‘Sponsors’ Reference: st Patrick’s Mental Health Services: 05/14

Research Ethics Committee Reference, Joint REC of St James’ and Tallaght Hospitals, Dubli
0819

: 2014-

‘The KEEP-WELL Trial at St Patrick's University Hospital is a Health Research Board-funded; Research
Ethics Committee-approved double-blinded, randomised, controlled pilot trial. Participants are
people with depression, referred for ECT. Participant will be monitored for response to ECT and once
‘well, will be invited to take part in the clinical trial. Participants will be randomly allocated to receive
four weekly infusions of either ketamine or midazolam in sub-anaesthetic doses and will be
monitored for several hours afterwards.

Participants and researchers will now know which drug a participant has received (double-blind).
‘The anaesthetist and pharmacist administering the drug will know the details of the agent received.
To maintain good scientific practice, it is important that researchers o not at any stage become
aware of which drug a participant is having.

There s a low incidence of reported side-effects of the drugs involved in this tril, both of which are
proven to be safe and well-tolerated in this population. However, for safety reasons it is important
that it is possible for a person or their healthcare professional to obtain information about which
drug they have received (unblinding), at any time.

A set of envelopes containing treatment allocation information will remain unopened but may be
used where emergency unblinding is indicated. Unblinding for one or all participants will take place
ifitis n the best interests of the participants. In the case of an emergency, when knowledge of the
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treatment assignment is essential for the clinical management of the subject, any investigator may

unblind a single subject.

“This information will be stored in the locked ECT suite and will be accessible at all imes by a
member of staff. A researcher will be contactable on a dedicated trial number on a 24-hour basis.
“This protocol outlines the steps to be taken in the event of a trial participant or their healthcare
professional calling to request information about their treatment in the trial.

1

Noow s

®

10.

1.

Al trial participants are provided with a card with the St Patrick’s Hospital contact number in
the event of information being required
Participant or healthcare professional calls the hospital (switch or ADON)
Telephone switch operator or ADON-on-call takes the following details:

a. Patient name and date of birth

b Last trial clinic appointment

¢ Contact number
If callis placed to telephone switch operator, they pass this information to the ADON-on-call
ADON-on-call calls the dedicated trial contact number
Researcher directs the ADON to the emergency unblinding envelopes in the ECT suite
ADON opens the emergency unblinding envelope for this person only and provides this
information to the patient or healthcare professional
Emergency unblinding information is not
A follow-up call to the patient will be made in the next working day by the research team
Reporting procedures for emergency unblinding will be followed as per the Clinical Trial
protocol
Any breaking of the blind, whether intentional or unintentional, will be recorded and
reported to the sponsor as soon as possible. Unblinding for multiple or all subjects will be
discussed by the Trial Steering Committee at the next meeting. Unblinding will be recorded
and justified in the final report.
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Data collection and quality assurance protocol

Version: 2.0
Date: 09.1.17

Data will be collected in a standardised manner in which all assessors will be trained.
Once data have been collected, hard copies of assessments will be stored in secure
locked filing cabinets in locked offices in the Research Department, which is accessible
only by designated staff fob key. All assessments for each participant will be stored
together.

There are eight levels of quality assurance for each completed assessment.

1. Each researcher corrects and reviews the assessment they have carried out on
the same working day.

2. Each researcher is paired with another researcher. Once per fortnight each
researcher pair will cross check each other's first level ratings for errors. Errors
detected will be discussed between the researcher pair and corrected. The
number of errors will be recorded.

3. Every fortnight the team leader will ensure all checks within researcher pairs
have been completed and are correct. The completion of researcher pair checks,
and the number of errors identified at each pair check will be recorded on the
data quality assurance checklist.

4. Every month a review of the data quality assurance checklist will take place at
the weekly trial management meeting. Unusual numbers of errors or late checks
will be discussed.

5. The data quality assurance checklists will be presented to the independent Data
Monitoring Committee at their six-monthly meeting.

6. Data entry will take place once per month in pairs. Data will be entered initially
into a trial-specific secure spreadsheet and reviewed for errors.

7. Every six months, statistical analyses will be carried out to uncover any
remaining input errors.

8. When researchers are unblinded, data will be examined more thoroughly for
input errors. Data entry will be re-checked against original hard copies of
assessments and corrected if necessary.
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1. INTRODUCTION

This Charter is for the Data Monitoring Committee (DMC) for Ketamine for relapse
prevention in recurrent depressive disorder: a randomised, controlled pilottrial (The
KINDRED Trial). The Charter will define the primary responsibilities of the DMC, its
relationship with other trial components, its membership, and the purpose and timing
of its meetings. The Charter will also provide the procedures for ensuring
confidentiality and proper communication, the statistical monitoring guidelines to be
implemented by the DMC, and an outline of the content of the Open and Closed Reports
that will be provided to the DMC.

2. PRIMARY RESPONSIBILITIES OF THE DMC

‘The DMC will be responsible for safeguarding the interests of trial participants,
assessing the safety and efficacy of the interventions during the trial, and for monitoring
the overall conduct of the clinical trial. The DMC will provide recommendations about
stopping or continuing the trial. To contribute to enhancing the integrity of the trial, the
DMC may also formulate recommendations relating to the selection/ recruitment/
retention of participants, their management, improving adherence to protocol-specified
regimens and retention of participants, and the procedures for data management and
quality control.

‘The DMC will be advisory to the clinical trial leadership group, referred to as the Trial
Steering Committee (TSC) and usually including a sponsor representative. The TSC will
be responsible for promptly reviewing the DMC recommendations, to decide whether to
continue or terminate the trial, and to determine whether amendments to the protocol
or changes in study conduct are required.

3. MEMBERSHIP OF THE DMC
3.1 Members

‘The DMC s an independent multidisciplinary group consisting of statisticians and
clinicians that, collectively, has experience in the management of patients with mood
disorders and/or in the conduct and monitoring of randomized clinical trials.

DMC Chair: Dr Brian Hallahan

‘The KINDRED Trial Data Monitoring Committee Charter, v1.0
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Email: brian hallahan@nuigalway.ie

DMC Statistician: Fiona Boland
Email: fionaboland@resi.ie

DMC Clinical Investigator: Dr Consilia Walsh

Email: Consilia.w@gmail.com

3.2 Conflicts of Interest

The DMC membership has been restricted to individuals free of apparent significant
conflicts of interest. The source of these conflicts may be financial, scientific or
regulatory in nature. Thus, neither study investigators nor individuals employed by the
sponsor, nor individuals who might have regulatory responsibilities for the trial
products, are members of the DMC.

The DMC members should not own stock in the companies having products being
evaluated by the clinical trial. The DMC members will disclose to fellow members any
consulting agreements or financial interests they have with the sponsor of the trial or
with other sponsors having products that are being evaluated or having products that
are competitive with those being evaluated in the trial. The DMC will be responsible for
deciding whether these consulting agreements or financial interests materially impact
their objectivity.

‘The DMC members will be responsible for advising fellow members of any changes in
these consulting agreements and financial interests that occur during the course of the
trial. Any DMC members who develop significant conflicts of interest during the course
of the trial should resign from the DMC.

DMC membership is to be for the duration of the clinical trial. If any members leave the
DMC during the course of the trial, the sponsor, in consultation with the TSC, will
promptly appoint their replacements.

4. TIMING AND PURPOSE OF THE DMC MEETINGS
4.1 Organizational Meeting

The initial meeting of the DMC will be an Organizational Meeting. It will be held during
the final stages of protocol development, to provide advisory review of scientific and
ethical issues relating to study design and conduct, to discuss the standard operating
procedures for the role and functioning of the DMC, and to discuss the format and
content of the Open and Closed Reports that will be used to present trial results at

‘The KINDRED Trial Data Monitoring Committee Charter, v1.0
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future DMC meetings. The Organizational Meeting will be attended by the DMC, by a
representative of the sponsor, and the Principal Investigator. The DMC will be provided
the drafts of the clinical trial protocol, the Statistical Analysis Plan, the DMC Charter, and
the current version of the case report forms.

4.2 Early Safety/Trial Integrity Reviews

One ‘Early Safety/Trial Integrity Review’ will be held during the first year of protocol
enrolment, to review early safety information, to review factors relating to quality of
trial conduct, and to ensure proper implementation of procedures to reassess the
sample size. These reviews may be held over the telephone, via the internet, or in St
Patrick’s University Hospital or another suitable venue.

4.3 Formal Interim Analysis Meetings

One or more ‘Formal Interim Analysis’ meetings will be held to review data relating to
treatment efficacy, patient safety and quality of trial conduct. These meetings may be
held over the telephone or via the internet, or in St Patrick’s University Hospital or
another suitable venue.

5. PROCEDURES TO ENSURE CONFIDENTIALITY & PROPER COMMUNICATION

To enhance the integrity and credibility of the trial, procedures will be implemented to
ensure the DMC has sole access to evolving information from the pilot trial regarding
comparative results of efficacy (a secondary outcome) and safety data, aggregated by
treatment arm. Procedures will be implemented to ensure proper communication is
achieved between the DMC and the trial investigators. Blinded data will be presented to
the DMC for safety evaluation every six months. In order to ensure that the DMC will be
fully informed in its primary mission of safeguarding the interest of participating
patients, the DSMB will review unblinded data on request for individual or all
participants. Should unblinded data be requested and reviewed by the DMC, a Closed
Session will be held during the meeting, for which only DMC members will be present.

Additionally, the DMC may request to terminate the trial according to section 12.4 of the
Clinical Trial Protocol, v2.1. The advice of the DMC will be notified upon receipt by the
Sponsor to the REC of the Mater Misericordiae Hospital Group, the REC of St Patrick's
Mental Health Services, and the HPRA. With this notification a statement will be
included indicating whether the advice will be followed.

5.10pen and Closed Reports

Atrial report will be provided to DMC members at least one week prior to each DMC
meeting, with data on follow-up that is complete to within two months of the date of the
DMC meeting. Open Reports, available to all who attend the DMC meeting, will include
data on recruitment and baseline characteristics, and pooled data on eligibility

‘The KINDRED Trial Data Monitoring Committee Charter, v1.0
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violations, completeness of follow-up and compliance. The statistician (Prof. Leslie Daly)
will assist in preparation of these Open Reports.

Should unblinded data be requested and reviewed by the DMC, an additional Closed
Report will be provided, available only to those attending the Closed Session of the DMC
meeting. This may include analyses of primary and secondary efficacy endpoints,
subgroup and adjusted analyses, analyses of AEs and symptom severity, and Open
Report analyses displayed by intervention group.

5.2 Minutes of the DMC Meeting

Minutes of the meetings will be prepared. Should unblinded data be requested and
reviewed by the DMC, two sets of minutes will be prepared: the Open Minutes and the
Closed Minutes. The Open Minutes will describe the proceedings in the Open Session of
the DMC meeting, and will summarize all recommendations by the DMC. Since these
minutes will be circulated immediately to the sponsor and to lead study investigators, it
is necessary that these minutes do not unblind the efficacy and safety data if the DMCis
not recommending early termination. The Closed Minutes will describe the proceedings
from all sessions of the DMC meeting, including the listing of recommendations by the
Committee. Because it is likely that these minutes will contain unblinded information, it
is important that they are not made available to anyone outside the DMC. Rather, copies
will be archived by the DMC chair and by the statistician preparing the interim reports,
for distribution to the sponsor, lead investigators, and regulatory authorities at the time
of study closure.

5.3 Recommendations to the Trial Steering Committee (TSC)

At each meeting of the DMC during the conduct of the trial, the DMC will make a
recommendation to the Steering Committee to continue or to terminate the trial. This
recommendation will be based primarily on safety and efficacy considerations and will
be guided by statistical monitoring guidelines defined in this Charter.

The TSC is jointly responsible with the DMC for safeguarding the interests of
participating patients and for the conduct of the trial. Recommendations to amend the
protocol or conduct of the study made by the DMC will be considered and accepted or
rejected by the TSC. The TSC will be responsible for deciding whether to continue or to
stop the trial based on the DMC recommendations.

The DMC will be notified of all changes to the protocol or to study conduct. The DMC
concurrence will be sought on all substantive recommendations or changes to the
protocol or study conduct prior to their implementation. The TSC will maintain
confidentiality of all information it receives other than that contained in the Open
Reports until after the trial is completed or until a decision for early termination has
been made.

‘The KINDRED Trial Data Monitoring Committee Charter, v1.0
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6. STATISTICAL MONITORING GUIDELINES

Descriptive statistics will be used to report the results of clinical monitoring (heart rate,
blood pressure, pulse oximetry, and presence of ECG changes), cognitive assessments
monitoring for psychotomimetic effects and adverse effects between groups in the
randomised treatment phase, will be presented to the DMC prior to every meeting.

7. CONTENT OF THE DMC’'S OPEN AND CLOSED REPORTS

7.1 Open Statistical Report: An Outline
« One-page outline of the study design, possibly with a schema
« Statistical commentary explaining issues presented in Open Report

« DMC monitoring plan and summary of Open Report data presented at previous
meetings

« Major protocol changes
« Information on patient screening

« Study accrual by month

« Eligibility violations

« Baseline characteristics (pooled by treatment regimen)

« Demographics

« Adherence to medication schedule (pooled by treatment regimen)
« Attendance at scheduled visits (pooled by treatment regimen)

« Reporting delays for key events (pooled by treatment regimen)

« Length of follow-up data available (pooled by treatment regimen)

« Participant treatment and study status (pooled by treatment regimen)

‘The KINDRED Trial Data Monitoring Committee Charter, v1.0




image19.png
7.2 Closed Statistical Report: An Outline

+ Detailed statistical commentary explaining issues raised by Closed Report
figures and tables (by coded treatment group)

« DMC monitoring plan and summary of Closed Report data presented at
previous meetings

« Repeat of the Open Report information, in greater detail by treatment group
« Analyses of primary and secondary efficacy endpoints
« Subgroup analyses and analyses adjusted for baseline characteristics

« Analyses of adverse events and overall safety data

Prepared using:
Data Monitoring Committees in Clinical Trials: A Practical Perspective.
Susan S Ellenberg, Thomas R Fleming, David L DeMets

Copyright 2002 John Wiley & Sons, Ltd. Print ISBN: 0-471-46986-7

‘The KINDRED Trial Data Monitoring Committee Charter, v1.0
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Clinical Trial Protocol

1 INFORMATION ON CLINICAL TRIAL PROTOCOL
This protocol has been designed for a dinical tial subject to the European Communities (Clinical

trials on Medicinal Products for Human Use) Regulations, 2004 (5. No 190 of 2004), as
amended.

2 STUDYTITLE

Ketamine for relapse prevention IN recurrent DepREsive Disorder: a randomised,
controlled pilot trial with blood biomarker evaluation: The KINDRED Trial

3 STUDY SPONSOR

St Patrick's Mental Health Services as represented by the Medical Director, Prof. James Lucey

4 APPLICATION DETAILS

4.1 Study title

Ketamine for relapse prevention in recurrent depressive disorder: a randornised,
controlled pilot tial

4.2 Reference numbers

Protacol dentification (code or reference number): SPMHS Ref: 20/15

EudraCT number: 2015-002020-37

Date and version number: Version 3.0, as approved by the Research Ethics Committee of the
Mater Misericordiae Hospitals on 15916

4.3 Applicant details

44

Principal Investigator

Name(s) ttles: Professor Declan McLoughlin, Research Professor of Psychiatry

Contact details
Dept of Psychiatry, St Patrick's University Hospital, James'’ Street, Dublin 8
T: 012493385

E dmcloughlin@tcde

‘Sponsor
Name: St Patrick's Mental Health Services s represented by the Medical Director, Prof. James
Lucey

Contact details
Office of the Medical Director, St Patrick's University Hospital, James' Street, Dublin 8
€ jbraddock@stpatsmail com
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‘Funder : Medical Research Charities Group - Health Research Board Joint Funding Scheme
"HRB-MRCG Joint Funding Scherme 2016 Contracts MRCG-2016-2:

Name: Ailbhe Lamont, Health Research Board

Contact details: alamont@hrbie

45 Signatures

PRINCIPAL INVESTIGATOR, PROF. DECLAN MCLOUGHLIN
Research Professor of Psychiatry

Date:

SPONSOR'S REPRESENTATIVE , PROF JAMES LUCEY
Medical Director, St Patrick's Mental Health Services

Date:

4.6 Other relevant information

Contact details, Centre for Support and Training in Analysis and Research
The School of Public Health, Physiotherapy and Population Science,
Woodview House, University College Dubin, Belfield, Dublin 4.

T.+353 (011 716 2076

F:4353 (0)1716 3421

E cstar@ucdie

5 CONFIDENTIALITY STATEMENT

This document contains confidential information that must not be disclosed to anyone other
than the sponsor, the investigative team, regulatory authorities, and members of the Research
Ethics Committee.

Clncal T Protocol | KINDR
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7 DOCUMENT HISTORY

Document Date of Issue Summary of Change
Original protocol 19515 Not applicable
Version 2.0 18715 Addition of information
Version 2.1 24815 regarding traffc law
Addition of Childhood
Trauma Questionnaire
Version 30 Approved by REC on 15916 | Change in elgibility criterion:
“Meet DSM-V citeria for
recurrent depressive disorder
(ROD): 22 previous
depressive episodes with at
least 2-months{consecttive)
subthreshold or no
symptoms in between PLUS
must also have experienced
23 major depressive
episodes (including index
episode) within the previous
2years”
to
“Meet DSM-V criteria for
recurrent depressive disorder
(ROD): 22 previous
depressive episodes with at
east 2-months (consecutive)
subthreshold or no
symptoms in between:
8 SYNOPsIs
Title of study Ketamine for relapse prevention in recurrent depressive disorder: a
randomised,
controlled pilot trial
Name of St Patrick’s Mental Health Services as represented by the Medical
sponsor/company | Director, Prof. James Luce
Phase of Feasibilty study for Phase Il Trial
development
Objectives The overall aim s to assess ketamine for depression relapse prevention.
Objective 1: To conduct a randomised controlled patient- and rater-
blinded pilo trial of two-weekly ketamine vs. midazolam over eight-
weeks for reducing relapse during the six-months following successful
treatment of depression in people vith RDD.
Objective 2: To assess safety and tolerabilty of repeated (x4) infusions
of ketamine vs. midazolam in this RDD population.
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Objective 3: To explore the role of ketamine-induced changes in
peripheral blood neuroplasticity molecules for: () monitoring biological
response to ketamine Guring the firstinfusion and (i) for evaluating this
biological response in predicting lower relapse rates over six-months.
Objective 4: To investigate epigenetic modulation of depression/ress-
related genes in patients with recurrent depression receiving inpatient
treatment

Trial design

Randomised, controlled, parallel-group, pilot cinical trial of ketamine vs.
midazolam for depression relapse prevention i persons at high risk. The
main purpose of the pilot study is to assess trial processes to help inform
afuture definiive tral,

Participants will be recruited at adrission to St Patrick's University
Hospital for treatment of DSM-IV-diagnosed recurrent unipolar
depression and followed-up weekly to assess recovery according to
standard criteria. Blood samples for epigenetic studies will be taken at
baseline. Treatment-as-usual will continue throughout the entire trial,
Participants who meet standardised respanse crteria vil then be invited
t0 be randomised to course of four two-weekly ketamine or midazolam
(active comparator) infusions. Block randomisation wil be independently
performed. Physical, psychotomimetic and cognitive outcomes will be
monitored before, during and after infusions. Blood samples will be
taken at four time-points in the first infusion session and before the final
infusion for neuroplasticity biomarker studies.

TrialInterventions: participants willreceive four two-weekly infusions of
either ketamine at 0.05mg/Kg or midazolam at 0.045mg/Kg. Allinfusions
will be adrministered by a consultant anaesthetist. Repeated infusions of
ketamine have been shown to be safe and wel-tolerated by patients
with mental iliness. Minor haemodynamic changes and psychotomimetic
side-effects can occur and will be assessed regularly during infusions and
for 200 minutes afterwards,

Participants will be followed up over six months to assess for relapse
according to standardised crteria. This is the highest-risk period for
relapse and | hypothesise that ketamine will provide additional
neurotrophic support (assessed by the laboratory biomarker project)
which will result in lower relapse rates when compared to midazolam.

Key inclusion
criteria

« 218 years old

« HRSD-24 score of 221

 Voluntary admission for treatment of acute depressive episode

= Meet DSM-V critera for recurrent depressive disorder (RDD): 22
previous depressive episodes with at least 2-
months(consecutive) subthreshold or no symptoms in between

For the randomised pilot trial, RDD patients must have:
« received antidepressant treatment for the acute depressive
episode(pharmacological, psychotherapeutic or
‘multidisciplinary)
+ 260% decrease from baseline HRSD-24 score and score <16
+ Mini-Mental State Examination (MMSE) score of 224
«_(4) able to provide informed consent
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Key exclusion

« Current involuntary admission

citeria = Medical condition rendering unfit for ketamine/midazolam
« Active suicidal intention
+ Dementia
= History of Axis 1 diagnosis other than RDD
« ECT for treatment of index depressive episode
« Alcohol/substance abuse in previous six-months
= Pregnancy or inability to confirm use of adequate contraception
during the trial
Number of N=98 to be recruited upon admission, expecting that at least n=51 will
subjects meet response crteria and that n=40 wil consent to be randormised. This

provides a sample size of n=20 per group

Test product,
dose and mode of
administration

Investigational Medicinal Product: Ketamine: Ketalar 10mg/imil
Solution for InjectionyInfusion, Pizer Ireland

Active comparator: Midazolam: Hyprovel 10mg/Sml solution for
injection, Roche Pharmaceuticals Ireland

Both made up as 50 ml colourless saline solutions and adrinistered over
40-minutes using a syringe driver pump, in an eight-week course of four
infusions

Duration of Eight weeks

treatment

Statistical Data analyses will be performed blinded to allocation by Prof Daly in the

methods Centre for Support and Training in Analysis and Research (CSTAR). Pilot
trial data will be analysed on an intention-to-treat basis for all patients
who completed at least one infusion. Descriptive statistics will be used to
report process outcomes. Relapse-free survival imes wil be compared
betuween groups using Kaplan-Meier survival curves and log-rank test.
Cox proportional hazard regression analysis will provide a 95%
confidence interval for a hazard rtio for ketamine versus midazolam
groups. These data will inform a future definitive tral

Sample size We wish to recruit 20 patients per group, a total of 40, an acceptable.

number for the purposes of a plot trial. A formal sample size calculation
is not appropriate as per the Medical Research Council Guidelines.
Response rates to inpatient depression treatment are approximately
80%. However, as this i a heterogeneous sample with RDD, we expect
response rates to be lower at 50-60%. Allowing for a 15% drop-out rate,
We seek to recruit 98 patients upon admission, expecting that at least
=51 will meet response criteria and that n=40 will consent to be
randomised. Prof McLoughlin's team recently finished recruiting severely
depressed inpatients (n=140) to an RCT of ECT at St Patrick's University
Hospital (see http://uww controlled:-trials com/isrctn/pf/23577151 ). 60
patients were recruited in the first 16 months. As the proposed study is
less intensive, with the attraction of an additional therapy and a wider
cohort to recruit from, | expect the recruitment rate to be higher and to
be able to recruit 98 participants to the pilot trial within 16 months.

9 ABBREVIATIONS
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QIDS-SR 16 Quick Inventory of Depressive Symptoms, Self-Report, 16-item
RA Nominated Responsible Adult

RDD  Recurrent Depressive Disorder

REC  Research ethics committee

ROl Republic of Ireland

SAE  Serious adverse event

SAR  Serious adverse reaction

SCID Structured Clinical Interview for DSM-IV Axis | Disorders
SmPC Summary of product characteristics

SOP  Standard operating procedure

SPUH St Patrick's University Hospital

SUSAR Suspected unexpected serious adverse reaction

TCIN  Trinity College Institute of Neuroscience

YMRS  Young Mania Rating Scale

10 INTRODUCTION

101 Background information

DEPRESSION AND RELAPSE
Depression is projected to become the second greatest cause of isability worldwide by 2020,
According to the Irsh mental health charity Aware, over 300,000 people n Ireland experience
depression at any time (nttp:/ww.aware.e/help/information/information-on-depression ). It is
the most costly brain disorder in Europe, accounting for 1% (€118 billion annually)of the total
European economy”. Indeed, depression is currently the second largest cause globally or years
lived with disabilty. It i thus a public health priorty, additionally 5o n Ireland with worryingly
high suicide rates (see hitp:/nsrefwp-content/uploads/reports/SSISReport2013.pdf )

One of the major reasons for the social and economie costs of depressionis that it can be a
chronic disorder. Over 50% of people who experience one depressive episode il have further
episodes, with on average 5-9 episodes in their fetime?. Even folowing successful
antidepressant therapy for an acute episode, relapse rates are high, anging 40-70%", The first
six months after remission represent the highest-isk period, with an average time to relapse of
3.5 months *, Much of the burden of depression is therefore contributed to by its relapsing
natre.

RELAPSE PREVENTION
It well established that continuation treatment with antidepressants reduces the odds of
relapse by 70%,independent of the underlying risk of relapse.” Nonetheless,relapse rates within
six months are still too high at 40-70%. A major challenge now is how best to prevent relapse
after successful treatment of depression. However, remarkably, the evidence base for relapse
prevention is small. For example, the National Institute for Health and care Excellence (NICE) in
the UK have identified that evidence on relapse prevention in depression is imited and
recommended research in this area® (and https://wriv.nice.0rg uk/quidance/cg90/chapter/4-
research-recommendations ). To date, the reported randomised controlled trials for relapse
prevention following successful antidepressant therapy have focused on the effect of 12
manths' trcyclic or SSRI antidepressant therapy, showing consistent but limited reduction in
relapse rates as above.”

Ongoing registered tials of relapse prevention in depression (ttp://wuw controlled-
trials comysretn and hitp://clinicaltrials gov ) focus on psychological or intemet-based
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interventions. Interestingly, there are no currently registered rials of pharmacological
treatments for relapse prevention. This possibly reflects a lack of industrial interest in this
important, but difficult, area. There is clearly a need for other, potentially better, methods for
relapse prevention. One such possibilty is the anaesthetic/analgesic ketamine.

KETAMINE AND DEPRESSION
Ketamine is a competitive glutamate N-methyl-D-aspartate receptor (NMDAR) antagonist with a
half-lfe of 2-3 hours. Ketamine has a remarkably rapid antidepressant effect,”"® targeting core
symptoms in treatment-resistant depression when given as single sub-anaesthetic doses
(usually a 40 minute 0.5 mg/kg intravenous infusion)."” It s psychotomimetic (with abuse
potential but atlow dosage it s safe.”"™""** Only 1.45% of sub-anaesthetic nfusions in patients
and healthy controls have been reported to cause mild dissociative and psychotic symptoms
that resolve soon after finishing infusions. ™' To control for these effects, and also avaid “carry-
over” effects in crossover studies while improving blinding, midazolam s now being used as an
active control in parallel-group design trials rather than inactive placebo saline.” Thereafter
robust antidepressant effects (average four-hour response rate of 77%)° oceur and can persist
for a few days,ie. beyond immediate NMDAR blockad. Chronic, mostly recreational, high-dose
ketamine use can cause uropathy and dependency'*. However, repeated (e.g. 2-3/week for two
weeks) infusions of sub-anaesthetic ketamine are safe with more sustained antidepressant
effects in both antidepressant-free and ongoing-treated patients.’

Together, these findings have led to the most exciting development in treating and
understanding depression in over 50 years and represent a paradigr shift away from
conventional slow-acting monaminergic antidepressants. ? Preclinical studies have shown that
within just two hours ketamine increases synaptogenesis and spine formation in rodent
prefrontal cortex and rapidly reverses chronic stress-induced depressive behaviours and
prefrontal neuronal atrophy. ™ These effects are mediated, at least in par, via Akt/GSK-
3/mammalian target of rapamycin (mTOR) signalling and increased denditic translation of
synaptic proteins 'as well as deactivation of eukaryotic elongation factor 2 (€EF2) kinase,
resulting in de-suppression of brain-derived neurotrophic factor (BDNF) translation. " BONF
mediates synaptic plasticity and is implicated in mechanisms of antidepressants.'*'*
Interestingly, a lesser response to ketamine was found in low-activity Met BDNF Val66Met
polymorphism carrers while increased plasma BDNF was detectable in responders compared to
non-responders four hours post-infusion though this hasn't been found in all studies.

Changes in blood mononuclear celllevels of phosphorylated mTOR, ¢EF2 and GSK-38 have also
been associated with response to ketamine **' suggesting potential as biomarkers for
response.

The Pl and team has started a HRB-funded pilot trial of ketamine for depression relapse
prevention following electroconvulive therapy (EudraCT number 2014-004262-14; and
NCT02414932 at ww clinicaltials.gov ). However, no other tials are currently registered or
reported using ketamine as an adjuncive treatment to reduce relapse rates following successful
depression treatment - an important potential use of ketamine that this proposal addresses.

KETAMINE-ASSOCIATED BIOMARKERS
Ketamine causes acute neurotrophic effects which may result in more sustained posiive clinical
effects. Potential biomarkers to investigate ketamine in the novel role of relapse prevention are
therefore molecules that have been associated with both neuroplasticity and ketamine's
antidepressant effects. Based upon the above findings, the most appropriate biomarkers for
initial evaluation include neuroplasticty markers, .e. BONF as wellas phosphorylated species of
mTOR, eEF2 and GSK-3§. Additionally, several meta-analyses have established that both serum
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and plasma BDNF are reduced in major depression and rise to normal levels vith effective
antidepressant treatment

EPIGENETICS AND DEPRESSION

Epigenetics refers to control mechanisms that work alongside DNA sequences, altering their
activity without changing the sequence itself. Recent research shows that depressed patients
have a different epigenetic profile compared with control subjects. ***° We will examine
epigenetic modulation of depression/stress-related genes (e.g. BDNF, FKBPS) in our sample of
inpatients with recurrent depressive disorder. Epigenetic modifications that will be examined
may include DNA methylation, which involves the addition of a methyl group at the promoter
region of a gene's DNA sequence. This modification usually suppresses gene expression and
may be measured by pyrosequencing"' a DNA sequencing technique that identifies methylated
DNA nucleotide bases. A second type of epigenetic modification that may be measured is
chromatin activation status. To allow the storage of condensed information within the nucleus,
DNAs stored in the form of chromatin. Active, open chromatin promotes gene expression while
chromatin in its closed state suppresses gene expression. Chromatin activation status can be
analysed using a technique called chromatin immunoprecipition" whereby genomic DNA
associated with chromatin inits open or closed state can be precipitated with targeted
antibodies and analysed by quantitative PCR. Small non-protein coding RNA molecules known
as microRNAs (miRNA)that also act as epigenetic modulators of gene expression, by
suppressing messenger RNA translation to protein, may be measured using reverse transcription
PCR. The downstream changes modulated by these epigenetic changes can be examined by
measuring messenger RNA (mRNA) and protein products of the genes involved. Examining such
epigenetic modulations may provide insight into the pathogenesis of depression.

OUTCOMES, OUTPUTS AND TIMESCALE

The purpose of this research programme is to conduct a randormised pilot trial of
ketamine for relapse prevention in depression and refine molecular biomarkers for ketamine
response. Outcomes of the proposed study will include: knowledge gained from the pilot trial to
inform a future randomised controlled trial; safety and tolerability data on ketamine in this novel
treatment group; and the utility of neuroplasticity biomarkers in the relapse-prevention
response to ketamine. This proposal addresses the Irish Government's 2012 Research
Prioriisation exercise regarding the Platform Science and Technology Area *Basic Biomedical
Science, with relevance to the "Diagnostics" Priority Area
(http://wwny forfas.e/media/ffs20120301-Research Prioritisation Exercise Reportpdf).
Additionally, the proposal fts in well with Trinity College Dublin's major research theme of
“Neuroscience" as identified in ts most recent Strategic Plan 2014-2019
(httpsi//wwnw.ted ie/strategy! ).

This study has the potential to directly impact on clinical practice by testing a novel
therapeutic strategy in a unique population with a major unmet dinical need. Developing a truly.
new therapy for depression relapse prevention will improve quaity of lfe for patients and their
familis, inform health services' reatment guidelines, raise public awareness of mental health,
and could have a positive socioeconomic impact in Ireland and abroad.

102 Rationale for the study

INVESTIGATIONAL MEDICINAL PRODUCTS.
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Ketamine (ketamine hydrochloride 0.5 mg/kg; Pfizer Healthcare Ireland) and midazolam (0.045
ma/kg; Roche Products Ireland Ltd) will be made up as 50 ml colourless saline solutions and
administered over 40-minutes using a syringe driver pump, in an eight-week course of four
infusions. The optimal dosing regimen for a study such as this has not been established,
howeveritis known that repeated sub-anzesthetic doses of ketamine are well-tolerated by a
psychiatric population. The dosing schedule of four two-weeKly infusions over a total of eight
weeks was chosen as there is evidence that ketamine’s effects last up to 14 days. Itis
hypothesised that a course of ketamine infusions over this schedule may provide additional
neurotrophic support which would reduce relapse rates when compared with the active
comparator, midazolam. Midazolam was chosen as an active comparator based on other
studies as it results in similar acute effects as ketamine at sub anaesthetic doses .

RISKS AND BENEFITS.
Physical:

) Phlebotomy-Related Risks and Hazards:
Serious adverse effects of phlebotomy are rare, but may include oss of consciousness with
seizures. Injury to adjacent anatomical structures is rare and vasovagal attacks may oceur
occasionally. Bruising and haematoma may occur in up to 12.3% of subjects (WHO, 2010)In this
study, phlebotomy will only be performed by experienced doctors and St Patrick's University
Hospital protocol on phiebotomy will be strictly adhered to. Allefforts will be made to reduce
thelikelihood of any adverse events due to phlebotomy; however, discomfort during the
procedure is common.

Classification: Transient to serious,

Probability: Serious adverse effect=Rare, Transient adverse effec

ommon.

i) Risks and Hazards associated with Ketamine: for more detail please see Appendix
investigator's brochure. Ketamine is psychotomimetic (with abuse patential) but s safe at low
dosage, with patients and healthy controls experiencing mild dissociative and psychotic
symptoms (which can be unpleasant) that resolve soon after finishing infusions. I sub
anaesthetic doses, ketamine is a safe drug but can cause transient ises in pulse and blood
pressure during infusion and for up to 80 minutes afterward. Thus monitoring procedures will be
followed as per “interventions* in this tial protocol. A recent review of ketamine in depression
concluded that outside recreational usage, there have been no reports of persistent adverse
effects with sub anaesthetic uses of ketamine.

() Risks and Hazards associated with Midazolam: for more detail please see Appendix:
investigator's brochure. Midazolam has recently been used as an active comparator to ketamine
in parallel-group desig trials as it mimics some of the effects of ketamine and may improve
blinding over inactive placebo saline. At sub anaesthetic doses there have been no reported
serious adverse events. However transient physical symptoms can occur during infusions,
including minor lowering of blood pressure. The monitoring procedures detailed in
“interventions" have been put in place o ensure possible harm is minimised. Infusions will be
administered by an experienced consultant anaesthetist with assistance from researchers in a
facility equipped for general anaesthesia and resuscitation.

Classification: Transient to serious,

Probability: Serious adverse effect=Rare. Non-serious adverse effect=Unlikely.

Transient adverse effect=Common.
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() Risks and hazards associated with peripheral venous cannulation and intravenous
administration of investigative medicinal products;

Complications that can arise following the procedure of cannulation include infitration,
extravasation, venous spasm, phlebitis, thrombophlebis, haematoma, nerve injury, arterial
puncture, embolism and neede sick injury (HSE, 2013). In this study, peripheral venous
cannulation wil be performed by a consultant anaesthetist using aseptic technique and in
accordance with the local venous cannulation policy. Cannulae will be used for a 40-minute
infusion and removed 30 minutes prior to discharge from the infusion clinic. The cannulation
site will be monitored during the infusion and regularly for 200 minutes thereater. Discomfort s
common during the insertion of a peripheral venous cannula, however every effort will be made
to minimise pain or discomfort,including the use of topical anaesthetics where indicated.
Classification: Transient to serious

Probabilty: Serious adverse effect=Rare, Transient adverse effec

2. Psychological:

) Distress: Some participants may find questionnaires distressing or anxiety-provoking, or the
experience may change the way they view or manage their lness. This is difficult o predict,
however researchers will be vigilant for possible negative psychological effects and seek to
minimise these wherever possible. I the case of patients, where distress is noted, this will be
brought to the attention of the treating team.

Classification: Transient. Probability: Unknown

3. Psychosocial

) Inconvenience: Attending for assessments or interventions may cause inconvenience to
participants. We will seek to minimise lfestyle inconvenience by keeping assessments concise,
accommodating participants on return visits to the hospital for non-trial-related appointments
where possible, or telephone/home assessments as necessary and reimbursing participants for
travel and meal expenses where applicable.

Classification: Transient. Probabilty: Comrmon.

11 STUDY OBJECTIVE

The overall aim is to assess the feasibility of this study of ketamine for depression relapse
prevention, to inform a future definitive trial

111 Primary objective
Objective 1: To conduct a randomised controlled patient- and rater-blinded pilot tria of two-

weekly ketamine vs. midazolam over eight-weeks for reducing relapse during the six-months
following successful treatment of depression in people with RDD.

112 Secondary objective

Objective 2: To assess safety and tolerability of repeated (x4) infusions of ketamine vs.
‘midazolam in this ROD population.
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113 Exploratory objectives

Objective 3: To explore the role of ketamine-induced changes in peripheral blood
neuroplasticity molecules for: () monitoring biological response to ketamine during the first
infusion and (i) for evaluating this biological response in predicting lower relapse rates over six-
months.

Objective 4: To investigate epigenetic modulation of depression;stress-related genes in
patients with recurrent depression receiving inpatient treatment

114 Primary and secondary outcome measures

The primary outcomes for this pilot tial are process outcomes to inform a future definitive:
trial”, e.g. completion of assessments; success of blinding. Although some attrition can be
expected during the six-month follow-up period, information collected on rates and reasons for
drop-out will form a valuable feasibility outcome. Non-compliance is not expected due to
intravenous administration of agents

Clinical outcomes are secondary. The primary clinical outcome i relapse rate at six months,
‘measured using the abjecively-rated 24-item Hamilton Rating Scale for Depression (HRSD-
24)%. Standard criteria for depression severity, treatment response, remission and relapse will be
used (please see defintions in “assessments") in a six-month follow-up schedule which involves
the HRSD-24 and other instruments at weeks 12, 20 and 26 post-treatment-response. Safety
and tolerabilty outcomes consist of psychotomimetic, dissociative, cognitive and physical health
effects of repeated ketamine infusions, measured before, during and after infusions using a
range of validated instruments. Outcomes in the biomarker study are changes in blood levels of
molecules including total Shank3 and phosphorylated and total BDNF, pMTOR, pGSK3 and
PEEF2 i response to the firt ketamine/midazolam inusion following immunoassays performed
on blood samples collected at time points -60, +40, +120 and +240 minutes, and a final sample
before the fourth infusion. Outcomes in the epigenetis study are e.g. DNA methylation and
chromatin activation status

12 TRIAL DESIGN

121 General considerations

This single-site, randomised, controlled, parallel-group pilot tral *

University Hospital

will take place at St Patrick's
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122 Selection of study population
1221 Overall description of tial subjects

Trial participants will be people who have been adrmitted to St Patrick's University Hospital for
treatment of depression and who have 2 history of recurrent depressive disorder.

1222 Inclusion criteria

- >18years old

- HRSD-24 score of 221

- Voluntary admission for treatment of acute depressive episode

- Meet DSM-V criteria for recurrent depressive disorder (RDD): 22 previous depressive
episodes with at least 2-months(consecutive) subthreshold or no symptoms in betueen

For the randomised pilot trial, RD patients must have
- received antidepressant treatment for the acute depressive episode(pharmacological,
psychotherapeutic or multidisciplinary)
- 260% decrease from baseline HRSD-24 score and score <16
- Mini-Mental State Examination (MMSE) score of 224
- able to provide informed consent

14
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To be eligible for inclusion, each subject must meet each of the following criteria at Screening
and must continue to fulfl these criteria at Baseline.

1223 Exclusion criteria
All candidates meeting any of the exclusion ciiteria at screening/ baseline will be excluded from
study participation.

Subjects are excluded from the study if any of the following citeria are met at Screening or at
Baseline:

O Currentinvoluntary admission

(i) Medical condition rendering unfit for ketamine/midazolam

(i) Active suicidal intention

() Dementia

(0 History of Axs 1 diagnosis other than ROD

() ECT for treatment of index depressive episode

(i) Alcohol/substance abuse in previous six-months

(i) Pregnancy or inabity to confirm use of adequate contraception during the trial

123 Study assessments and procedures

15





image35.png
‘Table 1: Schedule of assessments
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) Recruitment more than four days after admission

@) Fistinfusion clinic more than two weeks after discharge
i) Any more than four infusions

() Infusions taking place less than two weeks apart

() Anymore than five follow-up assessments

() Final follow-up assessment taking place more than seven months after discharge

Informed consent will be obtained prior to any study-related procedures being undertaken
1231 Description of Study Assessments

Medical and Surgical History
Details of current and previous diagnoses and treatments will be recorded

Demographics
The date of birth, gender and race will be recorded.

Vital Signs
Vital signs will not be recorded for the purposes of the trial outside of infusion linics.
During infusion clinics participants’ heart rate, pulse oximetry and blood pressure will be
monitored before and during infusions and for a further 200 minutes.

ECG Test
A12-lead ECG will be examined by the investigator at screening. ECG monitoring will be
performed for al participants at infusion sessions, before and after administration of the IMP.
Abnormal findings will be noted for clinical significance, and the report will be signed by the
investigator.

i ratory T
Clinical laboratory tests will not be performed as part of ths tral. All participants wil have had
recent laboratory investigations (FBC, UE, LFT, TFT) at admission, and these will be examined by
a researcher at screening and also by the anaesthetist prior to the first infusion clinic.

Pregnancy Tests
Women of child-bearing potential who participate in the study are requested to inform
researchers if there is any possiblity they may be pregnant. At this point, rine pregnancy test
may be performed with consent. Date of last menstrual period (LMP) will be documented at the
firstinfusion clnic. Information relating to the importance of contraception during the trial is
provided in the Participant Information Sheet.

Concomitant Medication and other therapies
All over-the-counter or prescription medication, vitamins, and/or herbal supplements will be

recorded on CRFs. The indication for treatments vill be recorded. Contraindicated medications
are listed in this Protocol. The Maudsley Staging Method for Treatment-Resistant Depression
(MSTRD) will be used as a measure of treatment resistance in participants at admission baseline
and prior to the first infusion clinic, and repeated at each infusion clinic and follow-up session

Cognitive Assessments

17
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Cogitive measures including Addenbrooke's Cognitive Examination- Revised (ACE-R)"; Digit
Spans *; Trails A and B * will be performed at baseline and end-of-inpatient-treatment, and at
baseline and final infusion session, as well as at final follow-up at week 26. Parallel versions will
be used where available”. These validated cognitive measures will be performed and scored by
trained researchers, and have been chosen as each assesses an important aspect of cognition.

Psychiati men
Structured Clinical Interview for DSM-IV Axis | Disorders (SCID)” will be performed once by
trained researchers at baseline assessment. SCID s a structured interview which is diagnostic for
disorders in DSM-IV and will be used in this study to confirm a diagnosis of recurrent depressive
disorder.

Childhood Trauma Questionnaire
Childhood Trauma Questionnaire (CTQ) s a validated measure to assess for adverse early life
events and will be completed once at baseline assessment.

o Rating Scale 24- RsD25%
Avalidated depression rating measure which will be performed on a repeated basis by trained
researchers at various points throughout the trial as a measure of depressive symptomatology
and response to treatment.

Quick Inventory of Depressive Symptorms, self-report version (QIDS-SR) *

Avalidated self-report measure of depressive symptoms. It is best practice to include both self-
and dlinician-rated measures of depressive symptoms to assess treatment response in
depression.

National Adult Reading Test *
National Adult Reading Test (NART) s a measure of premorbid intelligence relative to expected
intelligence (ie. NART assesses IQ) and will be performed once at baseline assessment.

Side Effect Measures
During infusion sessions, adverse or psychotomimetic effects of either ketamine or midazolam
will be monitored using validated scales comprising: Clinician-Administered Dissociative States
Scale (CADSS)™, Brief Psychiatric Rating Scale (8°RS)”!, Young Mania Rating Scale *% and
Patient-Rated Inventory of Side Effects (PRISE), administered before, during and after infusions
in order to capture the range of possible subjective and objective side effects of either agent

Neuroplasticity Biomarkers
At the first infusion session, changes in blood levels of markers including BDNF, pMTOR,
PGSK3beta and peEF2 in response to the ketamine/midazolam will be compared at time points -
60, +40, +120 and +240 minutes. A final sample wil be taken prior to the fourth and final
infusion clinics to assess for the possibility of a sustained response over the course of repeated
infusions. Blood samples will be collected using EDTA vacutainer tubes and centrifuged to
generate plasma that will be aliquoted and stored at -80°C. BONF levels will be determined
using ELISA (ChemiKine, USA) following the manufacturer's instructions. PBMC will be collected,
pelleted and stored at -80°C as described above. Semi-quantitative immunoblotting of PBMC
ysates will be used to measure changes in levels of the other ketamine-induced proteins using
antibodies against activated mTOR phosphorylated at serine residue 2448 (AbCam, USA),
inhibitory serine-9 phosphorylated GSK-3beta (Cell Signalling Technology, USA), and phospho-
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€EF2 (Thrse; Cell Signalling Technology, USA) with appropriate secondary antibodies and
controlling respectively for total levels of MTOR, GSK-3beta and eEF2 measured using relevant
antibodies. Protein bands will be identified using standard chemiluminescent techniques
(Millipore) visualised in a darkbox imager (LAS 3000, Fuifilm) and analysed using Image) (image
Processing and Analysis in Java) software. One blood sample in a PAXgene tube wil also be
collected at time points -60 & +120 minutes for extraction of total RNA to examine RNA species
such as MRNA or mRNA using reverse transcription PCR

Epigenetics
Blood samples will be collected using one PAXgene tube and one EDTA tube at baseline to
analyse epigenetic modulation of depression/stress-related gene expression. Epigenetic
modifications that will be examined may include DNA methylation, measured by
pyrosequencing, a DNA sequencing technique that identifies methylated DNA nucleotide bases.
A'second type of epigenetic modification that may be measured is chromatin activation status,
wsing chromatin immunoprecipition whereby genomic DNA associated with chromatin in its
open or closed state can be precipitated with targeted antibodies and analysed by quantitative
PCR. Small non-protein coding RNA molecules known as microRNAS that also act as epigenetic
modulators of gene expression, by suppressing messenger RNA translation to protein, may be
measured using reverse transcription PCR.

1232 Endpoints assessments

Efficacy Assessment
This pilot trial is not designed to assess efficacy. Rather, a 95% confidence interval for the
difference between relapse rates between ketamine and midazolam groups will be obtained, to
inform a future definitive tral. This will be based on the following clinical outcomes.

The following wil be used to obtain baseline,intra-treatment, and end-of-treatment and follow-
up data at timepoints indicated in Table 1

(0 Diagnosis and treatment hitory: Diagnosis of recurrent depressive disorder will be confirmed
using the mood episodes module of the Structured Clinical Interview for DSM-IV As | Disorders
(5CID) at admission baseline.

Additional demographic data obtained at adrission baseline from patient interview and case-
note review will include: age, gender, weight, height, occupation, educational attainment,
duration of index depressive episode, number of previous depressive episades, history of
medical iiness and surgical treatments, personal and family history of alcohol/substance
dependency, presence of psychotic symptoms (detected by SCID), current medications and
other therapies. Changes in medications will be documented at follow-up interviews.

(i) Depression outcomes: The primary clinical outcome measure is the relapse rate at six months
as measured using the objectively-rated 24-item Hamilton Rating Scale for Depression (HRSD~
24).To enter the study patients must score 221 at baseline.

= Response to antidepressant treatment s defined as achieving 260% decrease from
baseline HRSD-24 and score <16

« Remission criteria are 260% decrease in HRSD from baseline and score <10

«  Criteria for relapse are 210 point increase in HRSD-24 compared to responder baseline
score plus HRSD 216; in addition, increase in the HRSD should be maintained one week
Tater (if indicated, additional follow-ups will be arranged)
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During the infusion sessions in the pilot trial HRSD-24 scores will be obtained 60 minutes before
the infusion begins and at +120 and +240 minutes afterwards. Baseline scores on sleep and
appetite items will be maintained for repeated measures within one day. The +240 HRSD-24
scores will serve as the weekly HRSD scores up to follow-up-week 4. Depression measures will
be repeated at weeks 6, 8, 12, 20 and 26 during the six-month follow-up. Subjective mood
ratings wil be measured at the above timepoints using the Quick Inventory of Depressive
Symptoms, self-report version (QIDS-SR16)4

Safety Assessment
Psychotomimetic and dissociative symptoms

Acute psychotomimetic effects of ketamine are usually short-lived and restricted to the infusion
period, resolving within one hour 6 An extensive review of safety in healthy volunteers showed
adverse mental status events in only 145% of infusions. In line with previous ketamine trials we
willuse the following instruments before, during (+35-40 mins) and after (+240 mins) ketarnine
infusions (WP2.1)

« Dissociative effects: Clinician-Administered Dissociative States Scale (CADSS).

= Psychotomimetic effects: positive symptoms subscale of the Brief Psychiatric Rating
Scale (BPRS). The 4-item positive symptoms subscale measures suspiciousness,
hallucinations, unusual thought content, and conceptual disorganisation.

= Mood elevation: Young Mania Rating Scale (YMRS; mood item).

Cognitive Effects

Our population of responders to antidepressant treatment are at high risk of relapse but are ot
depressed at the time of ketamine administration. Cognitive assessment is an important aspect
of investigating potential effects of ketamine in the novel role of relapse prevention. Ketamine in
healthy volunteers can cause transient impairment in working and episodic memory, procedural
and semantic memory, executive function, verbal fluency, and verbal memory, resolving shortly
after the infusion. Procognitive effects of repeated doses of ketamine have been suggested in
some studies. Baseline and acute neurocognitive performance are associated with likelinood of
antidepressant response to ketamine in depressed patients, however it is not known whether
thisis the case in recovered depressed patients.

The following validated instruments will be used to assess cognitive outcomes at responder
baseline (prior to randomisation) and during the pilot trial: one day after the first and fourth
infusions and at six-months (Table 1). Paralle versions will be used to reduce practice effects.
The National Adult Reading Test (NART) will measure premorbid abilty at responder baseline.

= Addenbrooke's Cognitive Examination Il (ACE-3): global cognition, also generates
verbal fluency scores (letter and category). The ACE-3 provides a total score
(maximum=100) plus subscale scores for different aspects of cognition including
attention and orientation, and has been used to study cognition in depression.

= Forward and Backward Digit Spans: immediate short-term memory, attention and
working memory

= Trail Making Test (Part A): motor and psychomotor speed
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o Trail Making Test (Part B) plus letter and category verbal fluencies: frontal executive
function

Physical Side Effects
I a recent review, the most common adverse events of single ketamine infusions were
drowsiness, dizziness, incoordination, blurred vision, and dissociative symptoms, with only 1.95%
of 20 infusions discontinued. Approximately 33% of participants experienced mild
haemodynamic changes (systolic or diastolic blood pressure (BF)>180/100 or >20% increase
above pre-infusion reading or tachycardia >110 beats/min). The following monitoring willtake
place to assess physical side-effects

« Heart rate, blood pressure, pulse oximetry, and ECG before and during infusions and for
a further 200 minutes, to measure haemodynamic changes

= The Patient-Rated Inventory of Side Effects (PRISE) will be used to document other
‘general adverse events by patients before, during (+35-40 mins) and after (+240 mins)
infusions

Al adverse medical, psychotomimetic and general events will be reported to Trial Steering and
Data Monitoring and Ethics Committees.

1233 Screening procedure

Al patients adrmitted for treatment of acute depression will be screened by means of a chart
review to ascertain whether they have a history of recurrent depressive disorder or any exclusion
criteria are present. This chart review will be conducted by a researcher within three days of
admission. Laboratory and ECG results willalso be noted ~ these are routinely performed on all
patients at admission. Date of screening, subject age, gender and reason for ineligibilty (if
subject is not eligible) will be recorded. The results of the screening evaluation must meet the
inclusion/exclusion citeria for the subject to continue in the study.

Following screening, eligible patients will be approached on the ward by a researcher and
provided with information about the study. If agreeable to partiipate, informed consent will be
obtained and the initial HRSD-24 and SCID assessment performed to ensure further elgibility
crteria are met

1234  Baseline assessments
The following pre-treatment Baseline assessments will be performed at recruitment

- confirmation of eligibliy (review inclusion/exclusion criteriz)

- recording of demographics, medical history and concomitant medications
- Structured Clinical Interview for DSM IV Disorders

- National Adult Reading Test

- Hemilton Rating Scale for Depression, 24-item

- QuickInventory of Depressive Symptoms ~ Self-Rated (QIDS-SR)

- Childhood Trauma Questionnaire

- blood collection for biomarkers as detailed above

1235 Subsequent study visits and procedures
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Participants will undergo usual inpatient care as prescribed by their treating team during the
admission for treatment of the index acute depressive episode. Following the baseline
assessment above, participants will be_assessed weekly during. their ongoing inpatient
treatment, using the HRSD-24 and QIDS-SR.

Those who are identified as responders to inpatients treatment for the acute episode of
depression and continue at weekly assessment to meet eligibilty criteria, will be invited to be
randomised. Participants must score 21 at baseline to be eligible for the study and achieve at
least response to antidepressant treatment to participate, e. 260% decrease from baseline
HRSD-24 and score <16. Following randomisation and prior to the commencement of the
randomised treatment phase, cognitive outcomes will be assessed (ACE-II; Trails A+8; Digit
Spans). Treatment review will take place at each subsequent study visit to monitor changes in
medications. A detailed description of each of the assessments is provided in section
12.3.1. Randomisation wil take place as detailed below. Participants will attend the
hospital for four infusion clinics at which time they will receive an infusion of either
ketamine or midazolam. Participants will be asked to fast for 8 hours prior to infusion
clinics and to have a nominated adult who can drive them home and stay with them for
24 hours after infusions. Pre-infusion monitoring will be performed and the infusion will
take place over 40 minutes as detailed below. Ongoing monitoring of safety and
tolerability outcomes will continue for 200 minutes after completion of the infusion. A
researcher will contact each participant 24 hours after each infusion to check for
potential adverse effects. Travel expenses incurred by participants will be reimbursed
and breakfast and lunch provided for infusion sessions.

Ketarnine (ketamine hydrochloride 0.5 mg/kg; Pfizer Healthcare Ireland)) and midazolam (0.045
ma/kg; Roche Products lreland Lte) will be made up as 50 ml colourless saline solutions and
administered as slow infusions over 40 minutes using a syringe driver pump, as per previous
similar studies. The drugs will be securely stored in the Hospital pharmacy and made up for use
by the Consultant Anaesthetist (Or Enda Shanahan) on the mornings when infusions will be
given, using the St Patrick's University Hospital Electroconvulsive therapy clinic as the treatment
facilty. Like ketamine at 05 mg/kg, midazolam at 0.045 mg/kg has anaesthetic effects and
causes some sedation and disorientation with a similar time course and adverse effect profile. In
subanaesthetic doses, ketamine s a safe drug but can cause transient rises in pulse and blood
pressure during infusion and for up to 80 minutes afterward. All patients will therefore be
monitored for heart rate, blood pressure, pulse oximetry, and ECG before and during infusions
and for a further 200 minutes. Infusions will be discontinued by the Anaesthetist if there are
persisting haemodynamic changes (ie. heart rate >110/minute or systolic/diastolic blood
pressure >180/100 or >20% increase above pre-infusion BP for more than 15 minutes) that do
not respond to beta-blocker therapy. Assessments including cognitive and mood assessment
willbe performed as outlined in section 123.1, before, during and after infusions.

Patients will be withdrawn from the uial if: () an infusion is discontinued for the above
haemodynamic reasons or other serious medical contra-indications, eg, over-sedation, hypoxia,
intolerable adverse physical reactions; (i) the patient develops mania or psychosis; (iilthe
patient becomes severely depressed and/or suicidal. To ensure patient safety, the first infusion
session will take place while an in-patient within one week of meeting response criteria. If there:
are no major adverse effects, subsequent sessions can happen as out-patients, Participants will
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be advised not to drive or operate heavy machinery for 24 hours post-commencement of
infusions, and provided with information on recent changes to the Road Traffic Act 2014, which
includes provisions for roadside intoxication testing. Participants will be asked to ensure they
have a nominated adult who can stay with them for 24 hours on outpatient treatment days, and
willbe contacted by a researcher 24 hours after each session to enquire about side-effects

Partcipant will be followed up over six months to assess for relapse. Cognitive assessment wil
be repeated at week 26 and this assessment will take place in person, either at the site or via
home visit by two researchers and according to the Home Visit Protocol developed by the
Research Department at St Patrick’s University Hospital. HRSD-24 and QIDS will be repeated at
weeks 68,12, 20 and 26. Assessments other than the final follow up at week 26 can take place
over the telephane. Reasonable meal and travel expenses incurred by participants attending for
follow-up appointments will be reimbursed.

1236 Method of assigning Subjects to treatment groups.

Participants will be recruited at admission for treatment of a depressive episode and assessed
weekly. Those identified as responders according to the criteria defined above, will be invited to
be randomly assigned to one of two treatment groups in a 1:1 ratio.

Randomisatior
Computerised random allocation, using randomly permuted blocks will be done independently
by the Centre for Support and Training in Analysis and Research (CSTAR. University College
Dublin, www cstar ). To ensure allocation concealment, allocation information will be provided in
a randomisation list available only to the anaesthetist. This will be stored in a locked cabinet to
which only the anaesthetist has the key. A matching set of opague randomisation envelopes will
also be provided by CSTAR to be accessed by dinical staff in the event of emergency unblinding,
This system has been successfully piloted in an existing tial at St Patrick's University Hospital
(NCT02414932)

Blinding.

Study treatment assignment will be blinded for both the raters and the participants. To ensure
patient safety during infusions and in the post-infusion period, the anaesthetist administering the
ketamine/midazolam infusions will not be blinded but he will not be involved in assessments or
data analysis. Infusions will be prepared by the anaesthetist i a location separate to the infusion
area and labelled as “rial infusion” prior to transfer to the infusion area. Success of blinding for
patients and raters wil be assessed after the first and final treatments and at the end of the six-
month follow up.

The matching set of envelopes containing allocation information wil remain unopened but may
be used where emergency unblinding is indicated. Unblinding for one or all participants will take
place ifitis in the best interests of the participants. In the case of an emergency, when knowledge
of the treatment assignment i essential for the clinical management of the subject, any
investigator may unblind a single subject. Please see further details in section 13.7.2
Circumstances in which unblinding for multiple or all subjects may take place include - multiple:
SAEs or SUSARS, new information regarding safety of the investigative medicinal products, and
unsatisfactory progression of the trial

Any breaking of the blind, whether intentional or unintentional, will be recorded and reported to
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the sponsor as soon as possible. Unblinding for multiple or all subjects will be discussed by the
trial teering committee at the next meeting. Unblinding will be recorded and justified in the final
report.

124 Definition of end-of-tri

End-of-tial is defined as the final follow-up visit/ home visit/telephone assessment of the last
participant. End-of-trial will be reported to the REC, TSC, DMC and HPRA within 90 days, or 15
days f the study is terminated prematurely. The investigators wil inform subjects and ensure
that the appropriate follow-up is arranged for allinvolved. A summary report of the study will be
provided to the REC, Sponsor and HPRA within 1 year of end-of-tria.

The end-of-study visit form will include:
- Assessment of endpoints i.e. cinical (HRSD-24, QIDS-SR) and cognitive (ACE-R, digit spans,
Trails A and B) outcomes

- Assessment of safety - check for any adverse effects

- Recording of concomitant medication

The Sponsors and/or the trial steering committee (TSC) have the right at any time to terminate
the study for dlinical or administrative reasons

1241 Premature termination of the study

The Sponsor and/ar the TSC have the right at any time to terminate the study for clinical or
administrative reasons. The DMC may request that the tral be prematurely terminated and this
request will be discussed in a timely manner by the TSC.

Premature termination of the trial may take place in the event of the following:

) New information regarding safety of investigative medicinal products
) Multiple SAE or SUSARS

i) Unsatisfactory progression of the trial

() Major breach of data confidentiality

(W) Any situation in which premature termination of the trial s judged by the investigators
and/or Sponsor to be in the best interests of trial participants.

Premature termination of the trial will be reported to the REC, TSC, DMC, HPRA, and Sponsor
and justified in the final report.

125 Discontinuation/withdrawal of subjects from study protocol

Subjects have the right to voluntarily discontinue study treatment or withdraw from the study at
any time for any reason without any consequences, The investigator has the right to discontinue
a subject from study treatment or withdraw a subject from the study at any time if it is in the
best interest of the subject.

Subjects must discontinue the investigational medicinal product(s) and be withdrawn from the
study for any of the following reasons:
- withdrawal of consent by the subject
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- any medical condition that the investigator or sponsor determines may jeopardize the
subject’s safety if she or he continues receiving the study treatment

- pregnancy

- ineligibility either arising during the study or retrospectively having been overlooked at
screening)

- an adverse event which requires discontinuation of the study medication

- treatment faiure and disease progression

- Lack of compliance with the study and/or study procedures (eg. dosing instructions,
study visits).

- Lost to follow-up - at least three documented attempts must be made to contact any
subject ost to follow-up.

Ideally all subjects who discontinue should comply with specified follow-up procedures as
detailed i this protocol,.e. assessment via interview comprising clinical and cognitive
measures. The only exception to this requirement is when a subject withdraws consent for all
study procedures. There is no mandatory physical health monitoring to be performed in the
event of a subject withdrawing consent after a complete infusion session including 200 minutes
post-infusion monitoring, or between infusion sessions. However, in the event that consent is
withdrawn during an infusion session, monitoring of vital signs and mental health must be
performed for 200 minutes following the end of the infusion

If a subject s withdrawn before completing the study, the reason for withdrawal must be
entered on the appropriate case report form (CRF) page. f a subject s withdrawn due to an
adverse event, the investigator il arrange for follow-up vsits until the adverse event has
resolved or stabilised.

13 TREATMENT OF TRIAL SUBJECTS

3.1 Description of study treatments
Investigative Medicinal Product - Ketamine Hydrochloride 10 mg/ml infusion at 0.5mg/kg
(Pfizer Healthcare Ireland) made up as S0mi colourless saline solution and adrinistered
intravenously over 40 minutes via syringe driver pump.
Active Comparator - Midazolam Hydrochloride (Hypnovel) 10mg/smi solution at
0.045mg/kg Roche Products Ireland Ltd) made up as 50ml colourless saline solution and
administered intravenously over 40 minutes via syringe driver pump.

132 Formulation, packaging and handling

Commercial labels will remain on both study treatments. These detail the component, date of

expiry and manufacturer. Further labels will be attached to each unit of product indicating:
@ Useof the treatment in this trial

(i) Name of sponsor, and principal investigator;
(i) Tria reference code allowing identification of the trial site, investigator and trial
subject.

These labels will be added by pharmacy staff to each vial on receipt of delivery of the treatment
to St Patrick's University Hospital Pharmacy, in accordance with Annex 13 (EU Guidelines to
Good Manufacturing Practice, Investigational Mediicinal Products).
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Suppliers:
Ketarnine: Pfizer Healthcare Ireland, 9 Riverwalk, Citywest Business Campus, Dublin 24.
Midazolarm: Roche Products (reland) Ltd., 3004 Lake Drive, Citywest, Naas Rd. Dublin 24,

Pharmacy performing additional packagi
St Patrick's University Hospital Pharmacy, James’St, Dublin &

133 Storage and disposition of study treatments

The treatments wil be stored securely in a clean dry area of the pharmacy department at St
Patrick's University Hospital. Ampoules will be stored in the outer carton (labelled as above) in
order to protect from light. Products will be prepared into infusions in the dlinic room of the ECT
department by the consultant anaesthetist who will adrinister thern, The anaesthetist will be
unblinded throughout and patients and raters will remain in a separate area for infusions and
assessments. Once made up as identical colourless solutions, the underlying labels will be
obscured by bags and infusions will begin within one hour of preparation. Any unused product
will be returned to pharmacy and disposed of according to the protocols specified by the
pharmacy for destruction of unused pharmaceutical products.

The study treatment will be stored at St Patick's University Hospital Pharmacy Dept. under the
responsibilty of Ms. Amanda Fitzpatick, Chief Pharmacis, St. Patrick's University Hospital,
Temperatures i the storage area of the pharmacy are monitored constantly by electronic
thermostat and a printed record is available. An alarm process i instigated if the temperature
varies from the specified room temperature. The study treatment will be stored locked in a
secure area until dispensed for use or retured to the sponsor. The IMP ketamine is for
investigational use only and is only to be used within the context of this study.

134 Accountability of the study treatments

The study medication will be supplied to the pharmacy by Pfizer Healthcare Ireland (ketamine)
and Roche Products (Ireland) Ltd (midazolarm). Standard shipment arrangements will continue.
Upon delivery, receipt of the products will be recorded by pharmacy staff and labels applied as
described here, with products then transferred to the secure storage area. Unopened products
which are unused by end-of-tial il be returned to the manufacturer. Opened unused products
willbe destroyed in the pharmacy following the protacol for destruction of pharmaceutical
products at the end of every infusion session.

The investigator is responsible for the control of the treatments under investigation. Adequate
records for the receipt and disposition of the IMP will be maintained

The investigator will use a standard prescription form and the investigator/research nurse will
callect the medication from the pharmacy no more than three hours before dosing.
Accountability and subject compliance with study treatments will be assessed by maintaining
dispensing and return records. Discrepancies in these return records will be dealt with initially by
re-checking and communication with pharmacy. Should a discrepancy arise which cannot be
accounted for, this will be recorded and discussed by the TSC at their next four-monthly
meeting,

135 Assessment of compliance
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In this study, interventions will be administered intravenously by the research team and thus
there is no opportunity for non-compliance. The investigator i responsible for ensuring that the
study treatment s administered in compliance with the protocol. Subject compliance will be
assessed by maintaining dispensing records.

136 Overdose of study treatment

Given the safeguards in place (consultant anaesthetist to prepare and administer infusions,
assisted by members of the research team), it is deemed unlikely that an overdose of study
treatment could occur. In the improbable event of an overdose, the study subject will be
monitored for any change in neurological status or vital signs by the consultant anaesthetist and
research team members. If there are signs of change, e.g. drowsiness, change in blood
pressure/heart rate and a known overdose has occurred, the subject will be counselled and
accompanied by a member of the research tear to the local emergency department (St James’
Hospital) for medical investigation. A letter detailing treatment and doses administered wil be
provided. Reasonable efforts will be made to contact the NOK/RA if the subject consents.
Should the subject require medical investigation andj/or treatment due to an overdose of study
treatment, cost wil be covered by the SPUH indemnity policy, unless due to negligence or
malpractice.

137 Prior and concomitant therapy

Any medication, other than the study medication taken during the study will be recorded in the
CRF. Medications will be documented at the point of consent, at Baseline, and changes will be
noted at every assessment or intervention appointment thereafter.

137.1 Permitted medications/non- investigational medicinal products

All medications aside from those lsted in section 13.7.2 are permitted. Treatment-as-usual will
continue for all participants during this study. No non-investigational medicinal products will be
used outside authorisation for the purposes of this trial

1372 Prohibited medications

The following medications are contraindicated during the randomised treatment period as they
may alter the pharmacokinetics of ketamine. Additionally, the medication theophyline is
contraindicated as concomitant use of ketamine and theophylline may significantly reduce the

seizure threshold with reports of unpredictable extensor-type seizures.

Contraindicated medications:

Ketoconazole Clarithromycin Diltiazem
Voriconazole Saquinavir Fluconazole
Itraconazole Nefazodone Verapamil
Telthromycin Erythromycin Theophylline

Participants taking any of these medications on randomisation will be excluded from the tial,
Medication history will be checked at Baseline and each subsequent assessment, and
participants who have been prescribed these medications during the trial will not receive further
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interventions (ie. infusions of ketamine or midazolam), however will be followed up according
to the framework presented here. Data collected will be included in intention-to-treat analyses if
one infusion and one follow-up assessment have been completed. It s not permitted for
subjects to participate in investigational treatment studies while participating in this study.

14 SAFETY REPORTING

141 Definitions

1411 Adverse event (AE)

Any untoward medical occurrence in a patient or clinical trial subject administered 2 medicinal
product and which does not necessarily have a causal relationship with this treatment

An adverse event can therefore be any unfavourable and nintended sign (including an abnormal
laboratory finding, for example), symptom o disease temporally associated with the use of a
medicinal product, whether or not considered related to the medicinal product

1412 Adverse reaction (AR)
All untoward and unintended responses to a medicinal product related to any dose.

The phrase ‘responses to a medicinal product’ means that a causal relationship between a stuy
medication and an AE is atleast a reasonable possibility, i the relationship cannot be ruled out.
Al cases judged by either the reporting medically qualified professional or the spansor as having
a reasonable suspected causal relationship to the study medication qualify as adverse reactions.

1413 Serious adverse event
Any untoward medical occurrence or affect that at any dose:

- results in death,

- s lfe-threatening’,

- requires hospitalisation or prolongation of existing hospitalisation,
- results n persistent or significant disability or incapacity,

- is a congenital anomaly or birth defect

- important medical events**

“Regarding a life-threatening event, this refers to an event in which the subject was at risk of
death at the time of the event; it does not refer to an event which hypothetically might have
caused death if it were more severe.

“Some medical events may jeopardise the subject or may require an intervention to prevent one
of the above characteristics/consequences. Such events (hereinafter referred to as ‘important
medical events’) should also be considered as serious’ in accordance with the definition

1414 Severe adverse events
The term ‘severity’ is used here to describe the intensity of a specific event, This has to be
distinguished from the term ‘serious

1415 Suspected unexpected serious adverse reactions
An adverse reaction, the nature or severity of which s not consistent with the applicable product
information (.. investigator's brochure for an unauthorised investigational medicinal product or
summary of product characteristics for an authorised medicinal product
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142 Evaluation of AEs and SAEs

1421 Assessment of seriousness
The investigator should make an assessment of seriousness as defined in section 12.1.4.

1422 Assessment of casualty

Al adverse events judged by either the investigator or the sponsor as having a reasonable
suspected causal relationship to an investigational medicinal product qualify as adverse
reactions.

The causality assessment given by the investigator should not be downgraded by the sponsor.
The investigator/sponsor must make an assessment of whether the AE/SAE islikely to be related
to treatment according to the following definitions:

nrelated

Where an event is not considered to be related to the study medication.

Possibly

Although a relationship to the study medication cannot be completely ruled out, the nature of
the event, the underlying disease, concomitant medication or temporal relationship make other
explanations possible.

Probably
The temporal relationship and absence of a more likely explanation suggest the event could be

related to the study medication.

All ABS/SAES judged as having a reasonable suspected causal relationship (eg. possibly,
probably) to the study medication will be considered as ARS/SARs

All AES/SAES judged as being related (e, possibly, probably) to an interaction between the
study medication and another medication will also be considered to be ARS/SAR

Alternative causes such as natural history of the underlying disease, concomitant therapy, other
risk factors and the temporal relationship of the event to the treatment should be considered.

1423 Assessment of severty
The investigator will make an assessment of severity for each AE/SAE and record this on the CRF
according to one of the following categories:

Mild

An event that i easily tolerated by the subject, causing minimal discomfort and not interfering
with every day activities

Moderate

An event that s sufficiently discomforting to interfere with normal everyday actviies.

Severe
An event that prevents normal everyday activities
Note: the term ‘severe', should not be confused with ‘serious’ which is a regulatory definition
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based on subject/event outcome or action criteria
1424 Assessment of expectedness

The expectedness of an adverse reaction will be determined by the sponsor according to the
reference document eg. the investigator's brochure for a non-authorised  investigational
medicinal product, or the summary of product characteristics for an authorised medicinal
product which i used according to the terms and conditions of the marketing authorisation

1425 Emergency unblinding procedures

Emergency unblinding can be performed by any investigator by opening ane or all of the set of
envelopes containing allocation information. These wil be securely stored in the ECT
department where infusions are to be administered. Instructions for emergency unblinding wil
be included on each CRF/ e-CRF, and will also be prominently displayed in the ECT department
A successful trial run of this system with the clinical staff group involved in out-of-hours
procedures has taken place.

143 Repor

\g procedures for all adverse events
All AEs occurring during the study observed by the investigator or reported by the subject,
whether or not attributed to the study medication, will be recorded on the CF.

The following information will be recorded: description, date of onset and end date, severity,
assessment of relatedness to the study medication, other suspect medication or device and
action taken. Follow-up information should be provided s necessary.

AEs considered related to the study medication as judged by an investigator or the sponsor will
be followed untilresolution or until the event is considered stable. All related AEs that result in a
subject’s withdrawa from the study or are present at the end of the study, should be followed
up untila satisfactory resolution occurs

It will be left to the investigator's clinical judgment whether or not an AE is of suffcient severity
to require the subject’s removal from treatment. A subject may also voluntarily withdraw from
treatment due to what he or she perceives as an intolerable AE. f either of these occurs, the.
subject must undergo an end-of-study assessment and be given appropriate care under medical
supervision until symptoms cease or the condition becomes stable.

The severity of events will be assessed on the following scale: mild, moderate, severe.

The relationship of AES to the study medication will be assessed by the investigator.

Any pregnancy occurring during the clinical study and the outcome of the pregnancy should be
recorded and followed-up for congenital abnormality or birth defect.

144 Repor

\g procedures for serious adverse events

The investigator vill report al serious adverse events immediately to the sponsor except for
those that the protacol or investigator's brochure identifies as not requiring immediate
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reporting. The immediate report will be followed by detailed, written reports. The immediate
and follow-up reports will identify subjects by unique code numbers assigned to the latter.

The immediate report will be made by the investigator within a very short period of time and
under no circumstances should this exceed 24 hours following knowledge of the serious
adverse event

All SAE information must be recorded on an SAE forms and sent expeditiously to the sponsor.
Additional information received for a case (follow-up or corrections to the original case) need to
be detailed on a new SAE form and sent expeditiously to the sponsor.

The sponsor will eep detailed records of all adverse events which are reported to him by the
investigator or investigators.

In cases where reporting is not required immediately the investigator will report within the
appropriate time frame, taking account of the specificities of the trial and of the serious adverse
event, as well as possible guidance i the protocol o the I8

The sponsor will report all SUSARs to the competent authorities (the HPRA in Ireland) and the
ethics committees concerned. Fatal or lfe-threatening SUSARS must be reported within 7 days
SUSARs which are not fatal and ot life-threatening are to be reported within 15 days. The
sponsor will also inform all investigators concerned of relevant information about SUSARS that
could adversely affect the safety of subjects.

If the initial report is incomplete, ¢.9.if the sponsor has not provided all the
information/assessment within seven days, the sponsor will submit a completed report based
on the intial information within an additional eight days

If significant new information on an alreadl reported case s received by the sponsor, the clock
starts again at day zero, ie. the date of receipt of new information. This information will be
reported as a follow-up report within 15 days.

In addition to the expedited reporting above, the sponsor shall submit once a year throughout
the clnical trial or on request, a safety report to the competent authority (the HPRA in Ireland)
and ethics committees. The annual safety report will be presented in the DSUR format as per
ICH guideline E2F - Note for guidance on development safety update reports. This is a legal
requirement.

145 Data Monitoring Committe, Trial Steering Committee

The independent Data Monitoring Committee will review blinded data on a six-monthly basis
during the trial and will act according to the DMC Charter which will b rafied at the
organisational meeting. Data Monitoring Committee

The DMC will be an independent committee established prior to the commencement of the trial
10 assess progress, safety data and data security and will meet every six months during the trial,
The DMC will hold an organisational meeting prior to recruitment, at which time the DMC. The
Trial Management Group and trial statistician will prepare a report for the Committee circulated
two weeks prior to each meeting. Charter will be ratified. No member of the DMC will have a
conflict o interest with the Sponsor. Blinded data will be presented to the DMC for safety
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evaluation every six months. Adverse events will be reported on individually. Should the
Committee wish to review unblinded data, tis will be provided. The DMC will report to the TSC,
which has authority to decide whether the trial should be suspended or ended. Minutes of the
DMC meetings including safety evaluations will be presented to the TSC at every meeting,

The advice of the DMC will be notified upon receipt by the sponsor to the REC and CA that
approved the protocol. With this notification a statement will be included indicating whether the
advice will be followed. The composition of the DMC willinclude an independent statistician, an
independent trial methodologist, and an independent cinical investigator.

The Trial Steering Committee will comprise investigators, clinical experts not directly involved in
the trial, a service user representative, and staff nominated by the Sponsor. The committee will
include members who are independent of the investigators, SPUH, funders and the Sponsor. The
TSC will consider and act, as appropriate, upon the recommendations of the DMC and ultimately
carries the responsibilty for deciding on premature termination of the trial. The TSC will take
responsibilty for the scientific validity of the study protocol, assessment of study quality and
conduct as well as for the scientific quality of the final study report.

This section wil be updated with details of the members of the DMC and TSC once established.

146  Pregnancy

Pregnancy is not considered an AE or SAE however the investigator wil collect pregnancy
information for female trial subjects or female partners of male trial subjects who become
pregnant while participating in the study.

The investigator will record the information on a Pregnancy Notification Form and submit this to
the sponsor. Any pregnancy that occurs in a tial subject or a trial subject's partner during a trial
will be followed to outcome. It may be necessary to monitor the development of the new-born
for an appropriate period post-delivery.

While ketamine has been shown to be teratogenic in rats, there are no data of its use during
human pregnancy, particularly at sub-anaesthetic doses. Insufficient data are available on
Midazolam to assess ts safety in pregnancy; however other benzodiazepines have been
associated with teratogenicity. There have been no studies of sub-anaesthetic doses of
midazolam in pregnancy. Date of last menstrual period (LMP) will be recorded at recruitment
and the first ketamine infusion. Information regarding the importance of adequate
contraception during the trial and informing researchers if there is any possibiity of pregnancy
is provided in the Participant Information Leaflet (Appendix)

15 STATISTICS

15.1  Description of statistical methods

Descriptive statistics will be used to report: rates of recruitment, willingness to be randomised,
willngness to complete assessments, medical/ cognitive/ psychotomimetic/ general adverse
events between groups, adherence to allocated treatments, adherence to follow-up between
groups, and reasons for drop-outs between groups. Relapse-free survival times will be
compared between groups using Kaplan-Meier survival curves and log-rank test.
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As thisis a pilot trial and insufficiently powered to achieve statistical significance 40, there will
be o formal comparison of the two treatment groups. However, Cox proportional hazard
regression analyss will provide a 95% confidence interval for an unadjusted hazard ratio for
ketamine versus midazolam groups. This will be used to inform a future definitive tial.

Secondary exploratory analyses (Cox proportional hazards regression models) il be used to
identify pre-randomisation clinical factors or covariates (e.g. Faily history of alcohol
dependence; gender; age; presence of psychosis and extent of treatment-resistance in index
depressive episode; remission status) that might influence response and help guide
randomisation stratification in a future definitive trial.

Comparative descriptive statistics will be used to compare scores on cognitive and tolerability
assessments, For the neuroplasticity biomarker studies, changes in protein/activiy levels will be
compared between groups over different timepoints by ANCOVA linear models will test
relationships between these changes and relapse during six-month follow-up.

152 Determination of sample size subjects

We wish to recruit 20 patients per group, a total of 40, an acceptable number for the purposes.
ofa pilot tial. A formal sample size calculation is not appropriate s per the Mediical Research
Council Guidelines, Response rates to inpatient depression treatment are approximately 80%.
However, as this is a heterageneous sample with RDD, we expect response rates to be lower at
50-60%. Allowing for a 15% drop-out rate, we seek to recruit 98 patients upon admission,
expecting that at least n=51 will meet response riteria and that n=40 will consent to be
randomised. Prof McLoughlin's team recently finished recruiting severely depressed inpatients
(n=140) to an RCT of ECT at St Patrick's University Hospital (see hto://uww controlled-

als.com/isrctn/pf/23577151 ). 60 patients were recruited in the first 16 months. As the
proposed study i less intensive, with the attraction of an additional therapy and a wider cohort
to recruit from, the recruitment rate is expected to be higher at 98 participants within 16
months.

153 Analysis sets

Pilot tral data will be analysed on an intention-to-treat basis for all Phase I participants who
complete at least one infusion and one post-infusion evaluation. Data analyses wil be
performed blinded to allocation, by Prof. Leslie Daly in CSTAR (above).

154 Demographic and baseline disease characteristics

Demographic and Baseline disease characteristc data will be summarized for each treatment
group by presenting descriptive statisics.

155 Efficacy analysis

No formal interim analysis is proposed due to the pilot trial design, short recruitment phase and
small trial numbers.

1551 Primary efficacy endpoint
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This pilot trial is not designed to assess efficacy. The focus is on trial process with assessment of
the primary clinical outcome being secondary. However, efficacy data will be collected in the
course of the trial and will be reported as part of the study findings.

The primary outcome relating to efficacy (the assessment of which s not a primary objective) is
the relapse rate at six months as measured by HRSD-24, Criteria for relapse are >10 point
increase in HRSD-24 compared to baseline Phase 2 score plus HRSD 216; in addition, increase in
the HRSD should be maintained one week later (i indicated, additional follow-ups will be:
arranged). Hospital admission, further ECT, and deliberate self-harmysuicide also constitute
relapse. Timing of these events will be recorded

1552 Secondary efficacy endpoint

() Subjective mood ratings as measured by scores on QIDS-SR.

(i) Tolerability of ketamine vs. midazolam in terms of cognitive outcomes as measured
by scores on ACE-R, digit spans, Trails A and B, FCSRT, and AMI

(i) Tolerability of ketamine vs. midazolam in terms of psychotomimetic effects as
measured by scores on CADSS, BPRS, YMRS, and PRISE

() Number of adverse effects in ketamine vs. midazolam groups.

Secondary efficacy endpoints will be analysed by descriptive methods.
156 Safety analysis

Descriptive statistics will be used to report the results of clinical monitoring (heart rate, blood
pressure, pulse oximetry, and presence of ECG changes), cognitive assessments (ACE-R, digit
spans, Trails A and B), monitoring for psychotomimetic effects (CADSS, BPRS, YMRS, PRISE), and
adverse effects between groups. Blinded data will be presented to the DMC for safety evaluation
every four months. Minutes of the DMC meetings including safety evaluations will be presented
to the TSC at every meeting.

157 The level of statistical significance
As thisis a pilot trial there will be no formal comparison of the two groups but Cox proportional
hazard regression analysis wil provide a 95% confidence interval for an unadjusted hazard ratio
that will allow interpretation of statistical difference between ketamine and midazolam groups,

158 Criteria for the termination of the trial

The tral wil be terminated once 20 subjects have been allocated to each arm of the randomised
treatment phase.

159 Procedure for accounting for missing, unused and spurious data

As thisis a pilot trial and small numbers of participants are involved, no missing values will be
imputed

15.10 Procedure for reporting any deviation(s) from the original statistical plan
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Deviations from the original statistical plan will be reported to the Sponsor within a timely
interval and discussed by the Trial Steering Committee at the next meeting. These will be
recorded and justified in the final report. Where a deviation from the original statistical plan s
judged by the investigators or Sponsor to comprise a substantial amendment to the trial
protocol,the standard procedure for reporting substantial amendments to the HPRA will be
followed.

16 DIRECT ACCESS TO SOURCE DATA/DOCUMENTS

Direct access will be granted to authorised representatives from the sponsor, host institution
and the regulatory authorities to permit trial-related monitoring, audits and inspections.

17 DATA HANDLING AND RECORD KEEPING

Data will be entered, handled and stored at St Patrick's University Hospital. It will be anonymised
and then processed by members of the research team at Trinity College Institute of
Neuroscience and at the Centre for Support and Training, University College Dublin.

7.1 Data collection, source documents and case report forms (CRF)

Source documents for this study include clinical notes, medication records, and study-specific
data collection documents. Information will be extracted from these documents and recorded
legibly on CRFs/ secure eCRFs. If an erfor is made, the erfor will be crossed through with a single.
line i such a way that the original entry can still be read. The correct entry will then be clearly
inserted, and the alterations will be initalled and dated by the investigator. Data reported on the
CRF that are derived from source documents must be consistent with the source documents or
the discrepancies must be explained

All documents will be stored safely in a designated locked filing cabinet in a locked office within
the Research Building at St Patrick's University Hospital and confidentialty will be observed at all
times. With the exception of the informed consent form, subjects will be referred to only by their
subject identification number on all study-specific documents, whether hard copies or

electronic. Anonymised biological materials will be stored and processed in Professor
McLoughlin's laboratory faciltes in Trinity College Institute of Neuroscience and the Institute for
Molecular Medicine in St James's Hospital. Data analysis wil take place in another facilty (Centre
for Support and Training in Research and Analysis (CSTAR), University College Dublin), however
data will be anonymised prior to secure transfer to CSTAR for analyss.

172 Data reporting

The trial DMC will be responsible for overseeing data securiy. Subjects will be identified by a
study specific subject number and/or code i the database. The name and any other identifying
detail will not be included in any study data electronic file. A tral-specific Data Entry and Quality
Assurance Protocol will be followed by all researchers. This involves eight levels of assurance
and checking
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18 RETENTION OF ESSENTIAL DOCUMENTS.

Biological material will be retained securely following the protocals in place at Trinity College
Dublin, for a period of four years following trial termination, and disposed of by staff authorized
to do so by Triity College Dublin and in accordance with the institution's policies and data
protection legislation. Data derived from biological material and essentialtral documents will be
retained for a period of at least five years in accordance with Article 17 of EU Directive
2005/28/EC. These will be retained for no longer than ten years and will then be destroyed in
accordance with data protection legislation at that time. This is included in the Participant
Iinformation Leaflets and consent forms. The essential documents are defined as those that
individually and collectively permit evaluation of the conduct of the trial and the quality of the
data produced. These documents will be filed in an organised way that faciltates management
of the dinical tria, audit and inspection by competent autharities and will be readily available on
request.

As this i an academic study, recommendations regarding retention of essential documents for
EMA approval/ clnical development of the IMP are not of concern here. Essential documents
should be retained until at least 2 years after the last approval of a marketing application in an
ICH region and until there are no pending or contemplated marketing applications in an ICH
region or atleast 2 years have elapsed since the formal discontinuation of clinical development
of the investigational product. These documents should be retained for a longer period however
if required by the applicable regulatory requirements or by an agreement with the sponsor.

The investigator/institution should agree to retain the trial-related essential documents as
required by the applicable regulatory requirements and until the sponsor informs the
investigator/institution these documents are no longer necessary.

19 QUALITY CONTROL AND QUALITY ASSURANCE PROCEDURES

This study will be conducted in accordance with the current approved protocol, ICH GCP,
relevant regulations and standard operating procedures. The measures taken to ensure data
obtained is accurate, complete and reliable include:

) Researchers wil attend Good Clinical Practice training

() Researchers will be trained in administration of the primary assessment tool used in
this study, the HRSD-24. Administration will be according to specified guidelines
and training will be repeated every 6 months to ensure inter-rater reliabilty.

(i) Quality assurance in the laboratory is assured by adherence to protocols outlined by
Molecular Medicine Ireland
(bt /o molecularmedicineireland ieflibraries/libgroup/8 ) and manufacturers'
instructions for any laboratory assay products used.

() Atrial-specific Data Entry and Quality Assurance Protocol will be followed by all
researchers. This involves eight levels of assurance and checking.

The trial ste, laboratory and Sponsor's/research tearm's offices are subject to GCP inspection at
any time. In accordance with the legislation, the trial master file comprising the essential
documents which enable both the conduct of the trial and the quality of the data produced to
be evaluated will be available to provide the basis for the GCP inspection. Responses to a GCP
inspection report will be provided within 30 working days of the date of issue.
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20 AUDITS AND INSPECTIONS

This trial may be subject to intemal or external auditing or inspections procedure to ensure
adherence to GCP. Access to all tral-related documents will be given at that time.

21 ETHICS
211 Declaration of Helsinki

The sponsor will nsure that this study is conducted in accordance with the ethical principles
that have their origins i the Declaration of Helsinki

212 Good Clinical Practice

This study will be conducted in accordance with Good Clinical Practice (GCP), as defined by the
Intemational Conference on Harmonisation (ICH) and in accordance with the ethical principles
underlying European Union Directive 2001/20/EC and 2005/28/EC.

213 Approvals

Required documents including the protocol, informed consent form, subject information leaflet,
investigational medicinal product dossier, investigators brachure and any other required
documents will be submitted to a recognised research ethics committee (here, the REC of the
Mater Misericordiae Hospitals Group) and the competent authority for written approva. The
sponsor will submit and obtain approval from the above parties for substantial amendments to
the original approved documents.

214 Informed consent

Wiitten consent will be obtained by members of the research team using the study-specific
consent form (Appendix). Potential participants will be provided with an information leaflet and
letter of invitation (Appendix) and verbal information at the first point of contact with a member
of the research team. This process will take place following screening. Verbal assent will be
sought at each treatment step. Time will be provided to address questions. Every effort will be
made to provide adequate time for the participant to consult with family friends and their
general practitioner prior to making a decision, however as it is common for treatment for
depression to begin on the same day as admission to hospital for treatment, in some cases,
provision of information and the process of obtaining consent may take place on the same day.
Participants will be encouraged to reflect on the information provided and ask questions but it is
recognised that some participants may prefer to make a decision at the first point of contact
and this will also be accommodated.

Prior to any study-related screening procedures being performed on the subject, the informed
consent statement will be reviewed and signed and dated by the subject and investigator.
Informed consent will be obtained verbally at each intervention e.g. phiebotomy, infusion, by
the member of the research team who will perform the intervention

215 Benefits and risks assessment
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This study may further the understanding of the pathogenesis of depression, a major public
health issue, and provide further information about a potential treatment to reduce relapse
rates. In designing this study, al efforts have been made to reduce the risk to and burden for
participants. It s believed that sk to and burden for the subject will be in proportion to the
potential value of this research. There are no guaranteed direct benefits to participants. However
all participants may benefit indirectly from participation in terms of increased awareness of
mental health issues. Some participants may benefit from the administration of ketamine in
terms of reduced six-month relapse rates, but this is not guaranteed. This study will not include
incapacitated adults or minors, Issues regarding specific vulnerable populations are addressed
individually below.

() This study requires inclusion of adults with mental illness to address the research
question. Only those who have capacity to provide valid informed consent will be
invited to participate. Where there is any concern expressed about the capacity of a
person to make his/her own treatment decisions, a capacity assessment is
performed by the treating team. This assessment will guide investigators in
selecting those who have capacity to consent to enrolment in the tril. The trial is
expected to benefit participants who have a mental llness indirectly by improving
scientific knowledge of a major mental health issue. There are possible direct and
indirect benefits to participants with a mental illness in terms of reduced relapse
rate and increased awareness of mental health through participation, however there
5o guaranteed direct benefit

(i) Women of childbearing age are defined by the Irish Central Statisics Office as

wormen of ages 15-49 (Census 2011 This is Ireland (Part 1) - CSO - Central Statistics
Office). Women of this age group will not be excluded from this study as this group
constitutes a significant proportion of the population of interest, .. people with
treatment resistant depression. Irsh women are more likely to suffer from
depression than men and 25% of women in Ireland will require treatment for
depression in their lfetime. Thus the primary study objective cannot be accurately
achieved without inclusion of women of childbearing age. Previous studies of
Ketarmine have indluded women of childbearing age and precautions will be taken
as detailed here to ensure adequate contraception is in place throughout the tral.

216 Subject confidentiality

The trialstaff will ensure that the subjects’ anonymity is maintained. The subjects will be
identified only by initals and a subject's dentification number on the CRF and any database. All
documents will be stored securely. The study will comply with the Data Protection Act.

217 Other ethical considerations

Use of placebo/active comparator: Participants in this pilot trial will continue usual care as
recommended by their responsible clinical team. They may receive an additional treatment as
part of this pilot trial but will not be denied any treatment for the purposes of this trial,
Participants will be provided with verbal and written information regarding the 1:1
randomisation strategy and the possibility of being randormised to a placebo group. There is no
evidence to suggest that subjects who are randomised to the placebo arm of the study will
suffer poorer outcomes, as a study of this nature has not yet been performed. The DMC will
monitor data for safety parameters throughout the trial including the possibilty of a large
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discrepancy between placebo and ketamine groups, and in the event of such a circumstance,
wilfollow the specifications in this protocol

22 FINANCING AND INSURANCE/INDEMNITY

Details of funding will be updated once formal funding has been secured. Insurance is provided
by indemnity cover for research in place at St Patrick's University Hospital. This will be in place
once the trial is approved by the St Patrick's Mental Health Services REC, an application for
which will be submitted following approval by the authorised clinical trials REC of St. James' and
Tallaght Hospitals.

Please see Appendix, St Patrick's Mental Health Services Indemnity Policy”.<Describe financing
and insurance arrangements

23 CLINICAL STUDY REPORT AND PUBLICATION POLICY

The publication policy involves formal presentation of preliminary study findings at national and
interational neuroscience and psychiatry meetings. Final findings will be submitted for peer-
review and publication in relevant high-impact scientific journals and upon publication they may
be further publicized in national and intemational print and electronic media through the TCD
and SPUH websites and public relations departments. Further knowledge dissemination will
include registering the trial in the EudraCT database and publication of the trial protocol in a
peer-reviewed journal

During the trial itself, @ six-monthly newsletter will be sent to all participants, detailing progress
i recruitment with lay summaries of research findings relevant to the study. Research progress.
and developments will be regularly presented at medical “grand rounds” in St. Patrick's
University Hospital (SPUH), and in-house research meetings and seminars in Trinity College
Institute of Neuroscience (TCIN). Information about the research programme and other ongoing
related depression research will also be contributed through our group's website

(bttp:/ /o medicine ted ie/psychiatry/research/projects/depression-neurobiology.php )
available to the general public.

The dlinical study report will be presented to the REC and HPRA within one year of the
completion or cancellation of the tral. The format of this summary will comply with the EU Note
for Structure and Content of Clinical Study Reports (CPMP/ICH/137/95). The clinical study report
will be signed by the principal investigator.
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KINDRED Study Randomization List

When a subject is deemed eligible for the trial he/she is referred to the anaesthetist who will then:

Fill in the subject’s Subject Number on the next free line in column 1 of this list

Note the treatment group the subject is assigned to

Fill in the subject’s name in the final column

Inform relevant parties of the Trial Number assigned to each subject who has just been
randomised. The assigned group must not be disclosed.

e

“This (completed) lst is ABSOLUTELY CONFIDENTIAL and until the end of the trial should only be
accessible to the anaesthetist.

Subject Number Assignthis | Assigned Patient Name
(illin) %:r: Treatment (fillin)

o Ketamine

0 Midazolam

03 Ketamine

o Midazolam

05 Ketamine

o6 Midazolam

o Midazolam

08 Ketamine

09 Ketamine

10 Midazolam

n Ketamine

1 Midazolam

1 Ketamine

1 Midazolam

15 Midazolam

16 Ketamine

v Midazolam

Page1of2
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Subject Number Assignthis | Assigned patient Name
(iing i St:lr::;er Treatment (iting
18 Ketamine
19 Ketamine
20 Midazolam
2 Ketamine
2 Ketamine
23 Midazolam
2 Midazolam
25 Midazolam
26 Midazolam
27 Ketamine
28 Ketamine
29 Ketamine
30 Ketamine
31 Midazolam
22 Midazolam
33 Midazolam
£ Ketamine
35 Ketamine
36 Midazolam
a7 Midazolam
38 Midazolam
39 Ketamine
a0 Ketamine
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TRINITY

St Patrick’s COLLEGE
Mental Health Services
Empovering movery DUBLIN

Pharmacy Dispensing and Return Protocol: Investigational Medicinal Products
KINDRED TRIAL
Investigational Medicinal Products:
Ketamine - Ketalar 10mg/ml x 20ml Solution for Injection/Infusion

Midazolam - Hypnovel 10mg/Sml solution for injection

1. Dr Enda Shanahan to open sealed opaque allocation concealment envelopes on Tuesday
(one day prior to ketamine clinic)

2. Request completed in MDA book by Dr Shanahan for each patient infusion - ketamine or
‘midazolam

3. MDA book delivered to pharmacy on Tuesday (Dr Shanahan)

4. Dispensing record completed by pharmacy department as per pharmacy policy

5. Ketamine or Midazolam delivered to out-of-hours room by pharmacist on Tuesday kept
in sealed Trial Drug folder

6. Dr Shanahan/ Research Nurse to collect prescribed medications from out-of-hours room
on Wednesday morning prior to ketamine clinic

7. Infusions prepared in ECT treatment room, placed in opaque covers

8. Infusions administered in ECT recovery area with monitoring as per Trial Protocol

9. IMP administration record completed by Dr Shanahan and securely stored with MDA
book and dispensing/return check.

10, Following clinic, ketamine and midazolam vials returned to pharmacy by Dr Shanahan
for safe disposal

11. Return record kept by pharmacy department
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Ketamine for relapse prevention in recurrent depressive disorder: a
randomised, controlled pilot trial

The KINDRED Trial

Trial Steering Committee Charter

PRINCIPAL INVESTIGATOR: Prof. Declan McLoughlin

SPONSOR: St Patrick’s Mental Health Services (SPMHS) as represented by Prof. James
Lucey

VERSION: 1.0
DATE OF TSC CHARTER: 17.11.15
REC REFERENCE (MATER MISERICORDIAE HOSPITALS REC): 1/478/69

SPMHS REC REFERENCE: 20/15
EUDRACT NO: 2015-002020-37

HPRA CT Number: CT 900/559/002

Introduction

‘The role of the Trial Steering Committee (TSC) is to provide overall supervision for the
KINDRED Trial on behalf of the Trial Sponsor (SPMHS) and to ensure that the KINDRED Trial is
conducted according to the guidelines for Good Clinical Practice (GCP) and all relevant
regulations and local policies.

In particular, the TSC should concentrate on progress of the trial, adherence to the protocol, patient
safety and the consideration of new information of relevance to the research question.

The TSC should provide advice, through its Chair, to the Principal Investigator, the Trial Sponsor and
the Host Institution on all appropriate aspects of the trial.

‘The background to this trial, its objectives, assessments, interventions, etc. is described in the
study/trial Protocol.

‘The purpose of this document is to define the roles and responsibilities of the TSC and to guide
its activities, its relationship with other trial committees, its membership, and the format,
purpose and timings of its meetings. The charter also describes the procedures for ensuring
confidentiality and proper communication to and from the TSC and an outline of the content of
the reports to be provided to the TSC,

‘The KINDRED Trial Steering Committee Charter
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Terms of reference

« Toprovide advice, through its Chair, to the Trial Management Group (TMG) and the
Sponsor on all aspects of the trial.

« Tomonitor and supervise the progress of the trial towards its overall objectives, review
accrual and results of the trial, adherence to the protocol, patient safety and the
consideration of new information of relevance to the trial and the research question.

«Toensure that the rights, safety and wellbeing of the trial participants are the most
important considerations and should prevail over the interests of science and society.

« Toagree proposals for substantial protocol amendments and provide advice to the TMG
regarding approvals of such amendments.

«  To consider the recommendations of Ethics committees, the trial/study Data Monitoring
Committee (DMC) and/or other trial/study committees.

o The TSC should inform the TMG if:

o There are concerns about the safety of participants
o Accrualis too low to provide meaningful results
o Itis evident that If the study continues it would fail to provide a clear benefit

* Torecommend whether to continue or terminate the study or further adapt it based on

safety and efficacy considerations.

Membership and primary responsibilities of the TSC

‘The KINDRED TSC is a multidisciplinary group comprising of the following members who
jointly have responsibility for the design, conduct and evaluation of the clinical research project.

«  Anindependent Chair (DrJohn Cooney)

o Principal Investigator (Professor Declan McLoughlin)

«  Trial Statistician (Professor Leslie Daly)

o Trial Collaborator (Dr Enda Shanahan)

o Trial Researchers (Karen Ryan, Martha Finnegan, Toni Galligan, Louise Donnelly)
« Representative of service user group (Mr Sean Fitzpatrick)

‘The responsibility for calling and organising TSC meetings lies with the Principal Investigator
(P1) in association with the Chair. The Chair assisted by the Pl is responsible for facilitating the
‘meetings and summarising discussions. The Chair will approve the appointment of the
‘members of the TSC.

‘The TSC membership is for the duration of the trial. I any members leave the TSC the TMG
should suggest replacements promptly for appointment by the Chair.

Agreements

‘TSC members should formally register their agreement to be a member of the committee as well
as their agreement with the contents of the charter, trial protocol, confidentiality, and should
declare any potential conflicts of interest.

Independent members should complete and return a signed agreement and competing interests
form provided at the end of this charter.

Responsibilities
‘The TSC on behalf of the Sponsor will have overall responsibility for the design and conduct of

the trial and for safeguarding the rights, safety and well-being of participants. Responsibilities
of the TSC:

‘The KINDRED Trial Steering Committee Charter
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«  Reviewing selection/recruitment/retention of participants and their management

« Finalising and reviewing study protocol and other study documentation.

«  Determining if amendments to the protocol or changes to study conduct are required
and deciding on changes to these and to study conduct in general. Any changes to trial
documentation or conduct must be notified to the TSC.

«  Reviewing adherence to the protocol by Investigators and participants

o Assessing the impact and relevance of external evidence

o Assessing integrity and completeness of data collected

« Monitoring the overall conduct of the trial, ensuring that it follows the standards set out
in the guidelines of GCP, assessing the safety and efficacy of the interventions,
recruitment figures and completion of trial assessments.

«  Reviewing commenting and making decisions on extension requests.

«  Reviewing the recommendations of the DMC and other study committees and suggesting
appropriate action to the TMG.

« Monitoring the progress of study/trial and deciding on appropriate action in order to
‘maximise the chances of completing it within the agreed timelines.

«  Considering new information relevant to the study e.g. results from other studies that
‘may have a bearing to the conduct of the study and deciding on appropriate action.

«  Endorsing the annual report to REC and site

‘The TSC may recommend early termination of the trial or modification of the study design in the
event of a clear outcome derived from accumulating data or on the basis of information
available from other sources or on safety grounds.

‘The TSC should be available to provide independent advice as required not just when meetings
are scheduled.

‘The TSC should maintain confidentiality of all information it receives.
Members should not discuss confidential issues from their involvement in the study until the
primary results have been published.

Role of the TSC Chair

«  Arrange the first meeting of the TSC, with the assistance of the P, to agree contents of
charter and set up schedule of meetings
o Establish clear reporting lines - to Sponsor etc.
o Become familiar with the role of the DMC
o Provide an independent, experienced opinion if conflicts arise between the needs of the
research team, the Sponsor and/or any other agencies
«  Leading the TSC to provide regular, impartial oversight of the trial, especially to identify
and pre-empt problems
«  Ensuring that changes to the protocol are debated and endorsed by other members of
the TSC
For decisions to be made, at least 2 independent members of the TSC should be present
(including the chair), the Pl and a representative from the TMG.

TSC meetings
+ The responsibility for calling and organising a TSC meeting lies with the P1 in association
‘with the TSC Chair

« Research Department administrator will organise these on behalf of the TSC & P
Meetings may be by teleconference

‘The KINDRED Trial Steering Committee Charter
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o AITSC members will be provided with study documents (e.g. protocol, CRFs, statistical
analysis plan) and the TSC report prior to the meeting

o The first TSC meeting will discuss, revise and finalise the terms of reference, agree the
content of the TSC charter and sign any declaration, and agree the frequency of the
meetings

«  TSCwill meet six-monthly

© Meetings can also be held at any time at the request of the P1 or TSC chair

«  The final TSC meeting will be arranged when target recruitment is completed, all data
collected and cleaned and the database is locked. This final meeting will be held to
discuss final/completed data and interpretation, and publication time lines. If the study
is terminated prematurely, no final study meeting is required

Attendance

Every effort will be made to ensure that all TSC members can attend the meetings. The Pl or
delegate should try and find a date that enables this. The PI must try to attend all meetings,
especially if major actions are expected.

Ifthe TSC s considering major actions the TSC Chair should communicate with absent
‘members, including the P1, as soon after the meeting as possible to determine whether they all
agree. If there is disagreement amongst absent members a further meeting should be arranged
‘with the full TSC

Reporting
Prior to a TSC meeting a report will be prepared by the TMG with input from PI, satistician, etc.
and circulated to TSC members at least a week before the meeting.

On consideration of the information presented at these meetings, the TSC should provide
recommendations of appropriate action in writing to the TMG who will be responsible for
implementing any actions. The TSC may also provide feedback to the DMC and, where
appropriate, to the Sponsor.

Minutes of the meeting including key points and actions will be prepared by the research
department administrator. These minutes will describe the proceedings and include the
recommendations of the TSC. All members of the TSC must agree the minutes and these will be
signed off by the TSC Chair on behalf of all members. Minutes will be circulated to all TSC
‘members, the TMG, and the Sponsor. Approved Minutes will be filed in the Trial Master File.

Decisions and recommendations by the TSC should be unanimous or, if not, a vote may be taken.
‘The role of the Chair is to summarise discussions and encourage consensus. Therefore, it is best
for the Chair to give his opinion last. It is important that the implications (ethical, statistical,
practical and financial) for the trial be considered before any decision is made.

Contents of the TSC Reports
An outline of the contents of the TSC report (As per section 9 above, TMG will send this report to
TSCat least a week before the meeting) is given below:

Outline of the study design, sample size sought and current available evidence
Statistical consideration and design

Major protocol amendments

Patient screening

‘The KINDRED Trial Steering Committee Charter
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Eligibility violations
Protocol violations by investigators or participants
Study accrual by month/total
Completeness and quality of data collected /CRF return
Quality controls
CRF return, entry into database
Baseline characteristics
o Demographics
o Clinical characteristics
o Previous treatment
Safety reporting
Follow up data available
Any matters affecting the trial
Compliance by patients to clinic visit
Latest DMC report and DMC recommendations

Conflicts of interest
‘TSC members should not have any apparent financial, sclentific or intellectual conflict of
interest that could prevent them from objectively reviewing the study protocol, interim and
final data and giving advice to the TMG. TSC members should disclose to the Chair any
other conflicts they consider relevant. Any members who develop significant conflicts of
interest during the course of the trial should resign from the TSC.

Publication

Manuscripts that arise from the trial will be shared with the TSC and members will be able
to comment. The TSC members and their affliations will be acknowledged in reports of the
trial. Any conditions/ limitations on publication of material from this trial by TSC members
will be stated and clarified.

References:

1.MRC Guidelines for GCP in clinical trials (1998)
2.ICRIN GCP Guide (2010)
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Annexe 1

Agreement and competing interests form for independent members of the KINDRED
‘Trial Steering Committee

Please complete the following document and return to

[] !have read and understood the TSC Charter VL0 dated 17.11.15
[] 12greetojoin the TSC for this study/trial as an independent member
[ 1agree to treat all sensitive trial data and discussions as confidential

‘The avoidance of any perception that members of the TSC may be biased in some fashion is
important for the credibility of the decisions made by the TSC and for the integrity of the trial.

Possible competing interest should be disclosed via the trials office. In many cases simple
disclosure up front should be sufficient, Otherwise, the (potential) TSC member should remove
the conflict or stop participating in the TSC. Table 1 lists potential competing interests

‘Table 1: Potential competing interests for independent members

1. Stock ownership in any commerclal companies Involved.

2.Stock transaction in any commercial company involved (if previously holding stock)
3, Consulting arrangements with any commercial company involved

4 Frequent speaking engagements on behalf of the intervention

5. Career tied up in a product or technique assessed by the trial

6. Hand-on participation in the trial

7. Involvement in the running of the trial

8 Emotional involvement i the trial

9. Intellectual conflict, .. strong prior beliefin the trial's experimental arm
10. Involvement in regulatory issues relevant to the trial procedures

11, Investment (financial or intellectual) in competing products

12. Involvement in the publication

[] N, 1 have no competing interests to declare

[] YES, 1 have competing interests to declare (please detail below)

‘The KINDRED Trial Steering Committee Charter
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Ketamine for relapse prevention in recurrent Depressive Disorder:
arandomised, controlled pilot trial:
The KINDRED Trial
EudraCT number: 2015-002020-37

Statistical Analysis Plan

PRINCIPAL INVESTIGATOR: Prof. Declan McLoughlin
SPONSOR: St Patrick's Mental Health Services as represented by Prof. James Lucey

TRIAL STATISTICIAN: Prof. Leslie Daly/ Dr Ricardo Segurado (Centre for Support and
Training in Analysis and Research, UCD)

PLAN VERSION: 1.0

DATE OF PLAN: 13.12.15

Determination of sample size

This is a pilot trial of ketamine vs. midazolam for relapse prevention following
successful inpatients treatment of people with recurrent depressive disorder, with an
associated study of biomarkers to predict response to ketamine.

For this pilot trial we wish to recruit 15-20 patients per group, a total of up to 40, which
is an acceptable number for the purposes of a pilot trial. For the pilot trial, in line with
recommendations for pilot studies, a formal sample size calculation has not been
performed.

Response rates to inpatient depression treatment are approximately 80%. However, as
this is a heterogeneous sample with recurrent depressive disorder, we expect response
rates to be lower at 50-60%. Allowing for a 15% drop-out rate, we seek to recruit 98
patients upon admission, expecting that at least n=51 will meet response criteria and
that n=40 will consent to be randomised. Prof McLoughlin'’s team recently finished
recruiting severely depressed inpatients (n=140) to an RCT of ECT at St Patrick's
University Hospital (see http://www.controlled-trials.com/isrctn/pf/23577151). 60

patients were recruited in the first 16 months. As the proposed study Is less intensive,
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with the attraction of an additional therapy and a wider cohort to recruit from, we
expect the recruitment rate to be higher and to be able to recruit 98 participants to the
pilot trial within 16 months.

Analysis Sets

Pilot trial data will be analysed on an intention-to-treat basis for all trial participants
who complete at least one infusion and one post-infusion evaluation. Data analyses will
be performed, blinded to allocation, by Prof. Leslie Daly.

Description of statistical methods

Descriptive statistics will be used to report: rates of recruitment, willingness to be
randomised, willingness to complete assessments, medical/ cognitive/
psychotomimetic/ general adverse events between groups, adherence to allocated
treatments, adherence to follow-up between groups, and reasons for drop-outs between
groups.

Relapse-free survival times will be compared between groups using Kaplan-Meier
survival curves and log-rank test.

As this is a pilot trial and insufficiently powered to achieve statistical significance, there
will be no formal comparison of the two treatment groups. However, Cox proportional
hazard regression analysis will provide a 95% confidence interval for an unadjusted
hazard ratio for ketamine versus midazolam groups. This will be used to inform a future
definitive trial.

Secondary exploratory analyses (Cox proportional hazards regression models)may be
used to identify pre-randomisation clinical factors or covariates (e.g. Family history of
alcohol dependence; gender; age; presence of psychosis and extent of treatment-
resistance in index depressive episode) that might influence response and help guide
randomisation stratification in a future definitive trial.

Data will be analysed using [BM PASW (SPSS) version 20, and “R” (R Foundation for
Statistical Computing, Austria), at the Centre for Support and Training in Research (C-
STAR), UCD, led by Prof Leslie Daly, official collaborator.





