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ABBREVIATIONS 
 

AE Adverse event 
ARI Aberdeen Royal Infirmary 

ASA American Society of Anesthesiologists 

CANTAB Cambridge Automated Neuropsychological Testing Battery 
EC Ethics Committee 

ECT Electroconvulsive therapy 
GCP Good Clinical Practice 

GP General Practitioner 

17-HDRS 17-item Hamilton Depression Rating Scale 
ICH GCP International Conference on Harmonization of Good Clinical Practice 

LTP Long-term potentiation 
MADRS Montgomery Asberg Rating Scale for Depression 

NMDA N-methyl D-aspartate 
SAE Serious adverse event 

SUSAR Suspected Unexpected Serious Adverse Reaction  

SOP Standard Operating Procedure 
ULN Upper Limit of Normal 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 



 

Version 4  18/04/2014 4 

STUDY SYNOPSIS 
 

Title of Study: The use of ketamine as an anaesthetic during 

electroconvulsive therapy (ECT) for depression: does it 

improve treatment outcome? 

Study Centre: The Royal Cornhill Hospital 

Duration of Study: 3 years 

Objectives: The main aim of this research is to ascertain whether ketamine 
would be a more effective anaesthetic for ECT than the 

standard anaesthetic. 

Primary Objective: The primary outcome measure will be efficacy of treatment. 
This will primarily be assessed by the change in MADRS and 

17-HDRS scores over the course of treatment and after 

treatment. 

Secondary Objective: The secondary outcome domain is the protection of cognitive 

function. This will be assessed using the spatial recognition 
test from the CANTAB battery. 

Study Endpoints The study will end once the last participant has completed the 

1-month follow-up assessment. 

Rationale: The main aim of this research is to ascertain whether ketamine 
would be a more effective anaesthetic for ECT than the 

standard anaesthetic. In doing so we aim to examine the 
effect of ketamine on ratings of depressive symptoms, the 

number of required ECT treatments, and the effect of this 

anaesthetic on memory.  

Methodology: Double blind, parallel design Randomized Controlled Trial with 

active comparator 

Sample Size: 40 people. 

Screening Potential participants will undergo screening by a consultant 

anaesthestist before ECT, as is standard clinical practice. 

Registration/Randomisation: Randomisation services will be provided by CHaRT (University 
of Aberdeen). 

Inclusion Criteria - Between the ages of 18 and 75. 

- Diagnosed with depression and being referred for ECT 
- ASA score of 1 or 2 

- Receiving ECT on an informal basis (i.e. consenting to 
treatment and able to give informed consent) 

Exclusion Criteria - Pre-existing neurological disease or cognitive 

impairment 
- Co-morbid psychiatric diagnoses 

- Pre-existing severe hypertension 
- Severe respiratory tract disease 

- Major cardiovascular disease 

- Pacemaker 
- Significant cerebrovascular disorder or malformation 

- Intracranial mass lesions 
- Seizure disorder 

- Intracranial electrode and clips 

- Severe intra-ocular pathology 
- Significant endocrine or metabolic disease 

- Severe hematologic disease 
- Severe fracture 

- Not able to give consent 

- Pregnancy 
- Obesity  

Product, Dose, Modes of Ketamine, 2 mg/kg, intravenous (bolus) 
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Administration:  Propofol, 2 mg/kg, intravenous (bolus)  

Duration of Treatment: Approximately 1 month 

Statistical Analysis  t-test 

 Repeated measures ANOVA 

  
  
  
 
 

STUDY FLOW CHART 
 

(Protocol ETM/6) 

Pre ECT 

Screening 
Visit 

Treatment 
Follow-up 

(Baseline) 

Visit 1 

(after 4 
ECTs) 

Visit 2 

After 
last 

ECT 
Visit 3 

1 month post ECT 

     

Obtain Informed Consent X     

Review Inclusion/Exclusion 
Criteria 

X     

Medical/Disease History X     

Concomitant Medications Review X     

Primary Efficacy Parameter  X X X X 

Secondary Efficacy Parameters  X X X X 

Response to Treatment Evaluation      

Overall Condition Evaluation X X X X X 

Adverse Events Evaluation X X X X X 
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INTRODUCTION 
 
According to WHO statistics, depression is amongst the leading causes of disability worldwide. 

In its more severe forms, it can be life threatening. The most severe forms of depression, or 

those that fail to respond to chemical treatment are treated with electroconvulsive therapy 

(ECT). The treatment is highly effective, and undoubtedly saves lives, but a range of factors, 

including side effect profile, the necessity for extended hospital care, and stigma, restricts its 

use. The Scottish national audit of ECT (SEAN) in Scotland reports an annual rate of around 

150 ECT patients per 100,000 population, each requiring 6-7 treatments. Patients generally 

require 3-4 weeks in hospital, and most experience transient memory disturbance, with a 

minority reporting long-lasting effects.   

 Ketamine was first proposed as a safe alternative form of anaesthetic agent for ECT 

in the 1970s due to ketamine's relatively good preservation of swallowing and cough reflexes 

as well as the rapid absorption of this drug following administration (Brewer et al., 1972).  

One of the main drawbacks of ECT is the memory impairment that is associated with it. Long-

term potentiation (LTP) is a form of synaptic plasticity and is thought to be the building block 

of memory formation in the brain (Reid & Stewart, 1997). Essential to LTP is the activation of 

the N-methyl D-aspartate (NMDA) receptor. Ketamine is an NMDA antagonist and may act as 

a neuroprotector during ECT treatment. In animals, repeated electroconvulsive stimulation is 

associated with a decrease in LTP, however when ketamine is used as an anaesthetic, levels 

of LTP are similar to that of controls (Reid & Stewart, 1997). Previous human research has 

shown that patients receiving ketamine as an anaesthetic have better word recall after six 

ECT treatments compared to patients receiving etomidate as an anaesthetic (McDaniel et al., 

2006). Further a retrospective study revealed that patients who were administered ketamine 

as an anaesthetic took less time to re-orientate after anaesthesia than those receiving 

methohexital (Krystal et al., 2003). This research suggests that ketamine may reduce the 

overall memory impairment associated with ECT. 

 Research has also demonstrated that ketamine used as an anaesthetic for depressed 

patients receiving an operation was associated with lower depression ratings after surgery 

(Kudoh et al., 2002). Further, sub-anaesthetic doses of ketamine given to depressed patients 

have been shown to significantly reduce depression ratings compared to patients receiving 

saline. These improvements were found to return to baseline 1-2 weeks after infusion 

(Berman et al., 2000).  A larger study confirmed these effects in treatment-resistant 

depression and also demonstrated that patients reported an antidepressant effect just forty 

minutes after receiving an injection of ketamine (Zatare et al., 2006). Further, a more recent 

study has shown that patients who receive ketamine as the anaesthetic for ECT experience 

an earlier reduction in depressive symptoms and have a greater reduction in depressive 

symptoms than those receiving propofol (Okamoto et al., 2009). However, in this study eight 

ECT treatments were given to all participants so it is unknown whether ketamine could have 
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reduced the number of treatments required. Overall, these studies suggest that as well as 

being a neuroprotective agent; ketamine may also have an antidepressant effect. Given these 

findings it is hypothesized that the use of ketamine in ECT treatment may reduce the number 

of ECT sessions required due to this drug's effects on depression ratings. 

 
 

STUDY RATIONALE – HYPOTHESIS 
 

Our first hypothesis is that ketamine, due to its antidepressant qualities will increase the 

speed at which a patient’s depressive symptoms fall and thus decreasing the number of ECT 

treatments required to reach symptom remission.  Our second hypothesis is that ketamine 

may act as a neuroprotector and decrease the impact ECT has on anterograde memory. If 

our hypotheses are correct we may be able to reduce hospital stay and cognitive impairments 

associated with ECT by switching to Ketamine as the standard anaesthetic for ECT: thus 

decreasing the associated cost for the NHS and improving the standard and acceptability of 

treatment for the patient. 

 

 

STUDY OBJECTIVES 
 

There are two outcome domains: enhancement of efficacy, and protection of cognitive 

function.  The primary outcome measure will be efficacy of treatment. This will primarily be 

assessed by the change in MADRS and 17-HDRS scores over the course of treatment and 

after treatment. By monitoring depressive symptoms we will be able to ascertain whether 

ketamine has any effect on the rate and magnitude of symptom remission. Secondly, this will 

be assessed by the number of treatments required to achieve remission of symptoms, as 

judged by treating clinicians. By monitoring the number of treatments required we would be 

able to assess whether ketamine can reduce the number of ECT treatments required. These 

measures are likely to be of most significance to patients.  

 The secondary outcome domain is the protection of cognitive function. This will be 

assessed using the spatial recognition test from the CANTAB battery. This test was chosen as 

previous research has shown that this test is most sensitive to anterograde memory 

impairments associated with ECT. By administering this test before, during and after 

treatment we will be able to determine whether ketamine can reduce the anterograde 

memory dysfunction as compared to propofol. 

 

 

STUDY DESIGN 
 

This study will include a comparative parallel-randomized clinical trial that will occur at one 

site, the Royal Cornhill Hospital Aberdeen. This study should take approximately 2 years to 

complete. For this study the anaesthetic under investigation is Ketamine, while Propofol the 
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standard anaesthetic used for ECT will be the comparator. A follow-chart of how the study 

will run can be found in Appendix B. 

 The decision to treat with ECT will be made by the clinical team in-charge of the 

patient’s care, not by the investigators. The clinical team will also be responsible for 

prescribing medication and for deciding when a course of ECT should terminate. All these 

factors will be noted by the investigators and kept in the participant’s file. 

 Following referral for ECT, the patient, if deemed suitable for the study by Dr. 

Anderson or Dr. Campbell, the ECT consultant anaesthetists, will be approached by the CI (or 

other medically qualified members of the study team) and given information on the study so 

as to provide informed consent. Consent will be taken only by medically qualified members of 

the team all of whom are recognised under Section 22 of the Mental Health (Care and 

Treatment) (Scotland) Act 2003 as experts in the diagnosis and treatment of mental disorder 

and as such have expertise under the Adults with Incapacity (Scotland) Act 2000 to recognise 

incapacity.  In addition all have been trained in Good Clinical Practice for Research. 

 The participant will be assessed prior (24 to 48 hours) to ECT treatment by a 

researcher blind to the grouping. This assessment will include the administration of the 

Montgomery Asberg Rating Scale for Depression (MADRS), employed routinely for outcome 

assessment in the Scottish ECT audit programme and the 17-item Hamilton Depression 

Rating Scale (HDRS). Cognitive function prior to treatment will be assessed using the 

computer based Cambridge Automated Neuropsychological Testing Battery (CANTAB), which 

is validated for use in populations suffering from depression. We have recently evaluated 

positively the system as means of routinely collecting cognitive data during ECT (Falconer et 

al., 2009). Only the spatial recognition paradigm will be administered as this paradigm was 

found to be the most sensitive at detecting anterograde memory deficits associated with ECT 

(Falconer et al., 2009). These assessments will be repeated after the 4th ECT treatment and 

after the course of ECT (24-48 hours after the final treatment, and then one month later) by 

an investigator blind to group assignment. These assessments will all take approximately 35 

minutes to complete. 

 Professor Reid or Dr. Anderson will phone the randomization service to obtain a group 

allocation, which will then be recorded on the master key, the day before ECT treatment 

begins. Either Professor Reid, or Dr. Anderson will inform the rest of the ECT team of the 

participant’s group allocation before the start of ECT clinic. During the trial, either Professor 

Reid, Dr. Anderson, Dr. Campbell, Kate Ferries or Ellen Robertson will be present at each ECT 

session and will be able to break blinding if necessary or record/report any adverse events or 

due to ethical considerations. 

 
 



 

Version 4  18/04/2014 9 

 
STUDY POPULATION 
 

Hospital in-patients who have been diagnosed with severe depression, who have been 

referred for ECT treatment by their treating team, will form the population from which we will 

recruit our participants. We will also recruit in-patients who subsequently leave the hospital 

“on pass” between treatments (after appropriate medical assessment by their treating 

teams), and return to the hospital for ECT before going home on the same day. The inclusion 

criteria are: considered fit for treatment by their anaesthetist, an American Society of 

Anesthesiologists (ASA) score of 1 or 2, male or female, aged between 18 and 75, and able to 

give informed consent to participate in the trial.  

 Exclusion criteria are: pre-existing neurological disease or cognitive impairment, co-

morbid psychiatric diagnoses such as substance misuse, pre-existing severe hypertension, 

severe respiratory tract disease, major cardiovascular disease, pacemakers, significant 

cerebrovascular disorder or malformation, intracranial mass lesions, seizure disorder, 

intracranial electrode and clips, severe intra-ocular pathology, significant endocrine or 

metabolic disease, severe hematologic disease, obesity, pregnancy, severe fracture or not 

able to give consent. 

 Participants will be able to withdraw their consent at any time without affecting their 

treatment. If they do withdraw during their course of ECT then the next and all subsequent 

ECT treatments will be under the standard propofol anaesthesia. If a participant decides to 

withdraw after treatment but before the one-month follow-up then they simply won’t be 

contacted for the final assessment. This information will be recorded in the participant’s study 

file.  

 The participant will be considered to have completed the study after the completion of 

the 1-month follow-up assessment. The date of discontinuation will be defined as when a 

participant and/or investigator determines that the participant can no longer comply with the 

requirements for any further assessments. 

 

 

MEDICATIONS/TREATMENTS 
 
The drug under investigation in ketamine, marketed under the name Ketalar (Pfizer, UK). 

Ketamine is a drug that has been used safely as an anaesthetic for ECT since the 1970s and 

for this study will be used according to its SmPC.  

 There will be two arms in this study, the experimental arm, where participants are 

administered ketamine as the anaesthetic for his/her ECT course; and the comparator arm, 

where participants are administered the standard anaesthetic propofol for his/her ECT course. 

 The routine stocks of ketamine and propofol will be used in this study. They will be 

stored at room temperature in a locked cabinet within the ECT suite (as per standard clinical 
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practice).  A temperature log will be kept and will be the responsibility of the ECT nurses. The 

stock of drugs used for the trial will be stored in a separate cabinet on its own. The clinical 

trials pharmacy in the ARI will label the drugs for use in the trial before dispensing them to 

be kept in the ECT suite. The pharmacy section of the Trial Site File will be kept in the ECT 

suite as well. This will allow the ECT nurses Kate Ferries and Ellen Robertson to fill in 

pharmacy log, which will document which drug was assigned to the patient, who dispensed it, 

the batch number and expiry date, the dose received and the date. 

 Ketamine will be administered via bolus intravenous injection at a dose of up to 

2mg/kg in order to induce anaesthesia. The standard ECT procedure as detailed below will be 

followed. As per standard ECT practice there will be no restrictions on the psychiatric 

medications and or treatments prescribed either before or during the course of the trial. The 

same will apply for any rescue medications. 

 All participants will undergo the standard ECT protocol set by the Royal Cornhill 

Hospital and accredited by the Scottish Electroconvulsive Accreditation Network. This protocol 

calls for bilateral ECT with the electrodes placed in the standard bifrontotemporal position 

given two times per week. ECT is administered using a brief pulse constant current apparatus 

(Thymatron DGx). Any prescribed benzodiazepines are withdrawn 24 hours before treatment 

so as to not interfere with ECT. On arrival to treatment room the patients will have the 

baseline heart rate, non- invasive blood pressure and Oxygen Saturation (Sp02) measured 

and a pressure cuff applied to left arm. After placement of an intravenous cannula in the right 

or left arm the patients in the ketamine group will be administered a hypnotic dose of 

ketamine of up to 2 mg/k followed by inflation of an arm cuff and then administration of the 

muscle relaxant suxamethonium (0.5-1 mg/kg). Those in the propofol group will be 

administered a minimally hypnotic dose of propofol starting at 0.75mg/kg and up to 2.5 

mg/kg followed by limb isolation and administration of suxamethonium (0.5-1 mg/kg). In the 

treatment room, a 3 lead ECG monitors the heart rate continuously throughout the duration 

of the procedure. Oxygen Saturation (Sp02) is also monitored continuously during the 

procedure.   Fractional inspired oxygen (FiO2), and end-tidal CO2 (EtC02) are monitored 

during the procedure. All participants will receive positive pressure ventilation with 100% 

oxygen during the procedure until spontaneous respiration resumes. Non-invasive blood 

pressure is measured before treatment, immediately post seizure and repeated if necessary. 

In the recovery room patients will receive oxygen-enriched air via a facemask, while non-

invasive blood pressure and SpO2 are monitored and any side effects are recorded and 

treated if clinically indicated. 

 In the ECT protocol seizure threshold is defined as the minimum dose required to 

produce a tonic/clonic seizure of 15 seconds or longer. In order to determine this seizure 

threshold a titration method is used and once it has been established then the treating dose 

is given at two times that of the threshold. 



 

Version 4  18/04/2014 11 

Unblinding Procedure 

The master key file, which will match each participant to his or her participant number and 

anaesthetic group will be kept in a locked cabinet in the ECT suite at the Royal Cornhill 

Hospital. There will be four keys for which Professor Reid, Dr. Anderson, Kate Ferries and 

Ellen Robertson will be custodians. If unblinding is required one of these four individuals will 

be able to access the master key 24 hours a day. This will not be a problem for the overall 

blinding of the study as it is these individuals who will be unblinded for the duration of the 

study, and present at the ECT sessions. Once all the data has been collected then Professor 

Reid will reveal the key matching participant numbers and group allocation.  

 In the event that unblinding is required by the ward staff for such reasons as the 

participant being transferred to ARI due to a medical condition or cognitive deterioration 

during the ECT course, a sheet will be in the patient’s ECT folder (see Appendix D) detailing 

the following procedure. They are to contact in the first instance Professor Reid if he is not 

available then they are to contact one of his deputies, Dr Anderson, Kate Ferries or Ellen 

Robertson who will then access the master key, break the blind and report back to the ward 

or other specified person. As the anaesthetist and ECT nurses know the anaesthetic being 

given this information will be readily available if necessary during an ECT treatment itself. 

 

 

METHODS OF DATA COLLECTION 
 

Patients who consent to participating in the study will be randomly assigned to either the 

propofol or ketamine anesthesia group.  For those patients who consent a bright label will be 

placed on his/her ECT folder to easily identify him/her as a participant. In this file along with 

the normal forms an instruction sheet of how to break blinding if an unexpected adverse 

event occurs will be placed (see Appendix D). Further the anaesthetic in this file will be 

recorded as either A or B (corresponding to either ketamine or propofol) until the end of the 

trial when the blinding is broken. 

 The participant will then be assessed prior (24 to 48 hours) to ECT treatment by a 

researcher blind to the grouping. This assessment as detailed in the study design section will 

include the administration MADRS, HADRS and the spatial recognition paradigm from the 

CANTAB.  This assessment will take approximately 35 minutes and will take place on the 

patient’s ward.  This assessment will be repeated after the 4th ECT treatment and after the 

course of ECT (24-48 hours after the final treatment, and then one month later) by an 

investigator blind to group assignment. 

 Each participant will have a study file containing his or her signed consent form along 

with completed MADRS, HDRS and results from the visual spatial task (CANTAB). These files 

will be kept in a locked cabinet in a locked office located in the department of Mental Health. 

These files will be kept for 15 years and then destroyed. Professor Reid will be the custodian 

of these files. 
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 If a patient withdraws then this will be noted in the participant file and any data 

collected before withdrawal will be included in the analysis if possible. For example, if a 

participant withdrew after their completed ECT course but before the one-month follow-up 

then the data generated during the ECT course would be examined. However, if for example, 

a patient withdrew before the completion of their ECT course, then the data would be 

discarded. In this instance only we would replace the participant. 

 

MONITORING & EVALUATIONS 
 

The University of Aberdeen performed a full risk assessment of the study on behalf of the 

University and NHS Grampian prior to the ethical and MHRA submissions. Once the risk 

assessement has been performed and the protocol approved then MHRA approval will be 

sought to conduct the clinical trial. Finally, a favorable opinion and R and D approval will be 

sought from the North East of Scotland Ethics Board and NHS Grampian R and D respectively. 

The trial will be conducted in accordance to the Declaration of Helsinki (Appendix A) and in 

accordance with the principles of Good Clinical Practice. 

 This study has a Trial Management group that will be responsible for ensuring that the 

study is being conducted as stated in the protocol, adhering to Research Governance, GCP 

and the appropriate legislations. The members of this committee will include; the PI Professor 

Ian Reid, Dr. Jennifer Perrin, Dr. James Currie, Dr. Virginica Anderson all grant holders for the 

study. Further the ECT nurses Ellen Robertson and Kate Ferries, Dr. Campbell as well as Dr. 

Darren Gibson Manager of the Scottish Mental Health Research Network, Professor John 

Norrie and Professor Matthews will be included. This group will convene every six months 

during the length of the trial. As this is a relatively straightforward phase IV trial the TMG will 

also take on the role of the data management committee.  

  

 

ASSESSMENT AND REPORTING OF ADVERSE EVENTS / SERIOUS 
ADVERSE EVENTS 
 

Adverse Reactions and Adverse Events 

An adverse event (AE) is defined as any symptom, sign, illness or experience that develops or 

worsens in severity during the course of the study. Inter-current illnesses or injuries are to 

regarded as AEs. Further, abnormal results of diagnostic procedures are considered to the 

AEs if the abnormality: a) results in study withdrawal, b) is associated with a serious AE, c) is 

associated with clinical signs or symptoms, d) leads to additional treatment or further 

diagnostic tests or e) is considered by the investigator to be of clinical significance. 

The following adverse reactions are known side effects of ketamine and will be 

recorded and treated if they occur: (a) changes in blood pressure, (b) laryngospasm or 

airway obstruction, (c) diplopia or nyslagmus, (d) nausea and vomiting. If any of these occur 
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they will be recorded on the Non-serious Adverse Events sheet (Appendix F) that is located in 

the patient’s ECT folder. It will be the responsibility of the CI or one the named unblinded 

individuals to record such events. Full details of all AEs including the nature of the event, start 

and stop dates, severity, relationship to study drug and outcome will be recorded. AEs will be 

monitored and followed up until satisfactory resolution or stabilization. All adverse events 

must be assessed for seriousness, causality, expectedness and severity. This assessment is 

the responsibility of the CI or one of the named unblinded individuals. 

Serious Adverse Reactions 

Serious Adverse Events (SAE) is defined as any AE that is: a) fatal, b) life-threatening, c) 

requires or prolongs hospital stay, d) results in persistent or significant disability or incapacity, 

e) results in a congenital anomaly or birth defect or f) results in an important medical event. 

An important medical event is defined as one that may not be immediately life threatening 

but is clearly of major clinical significance. All adverse events that do not meet any of the 

criteria for serious will be regarded as non-serious adverse events.  

Based on the information available on ketamine the following SARs have been 

highlighted: (1) changes in blood pressure that require transfer to the Aberdeen Royal 

Infirmary or follow-up beyond the standard ECT recovery, (2) airway obstructions that require 

intubation or prolonged hypoxia. If any of these occurs then Professor Reid will be contacted 

immediately. He will then refer to the protocol and will determine if an SAE is expected or 

unexpected and therefore if the SAE needs to be reported as a SUSAR. The CI will then 

inform the sponsor immediately (within 24 hours), of any serious adverse event reported by 

trial participants, which will be followed by a formal written report.  

For all SAEs, SARs, and SUSARs, a Serious Adverse Event form (Appendix E) will be 

completed and a copy forwarded to the Research Governance Manager, Dr. Gail Holland, in 

the Research and Development Department, NHS Grampian. If Professor Reid will not be 

available for any reason then this responsibility will fall to Dr. Anderson. 

Adverse Event Reporting Period 

SAEs that occur at any time after the inclusion of the participant in the study (defined as the 

time when the participant signs the informed consent) up to 30 days after the participant 

completed or discontinued the study will be reported.  

The participant is considered to have completed the study after the completion of the 

one-month follow-up. The date of discontinuation is when a participant and/or investigator 

determine that the participant can no longer comply with the requirements for any further 

study visits or evaluations.   

SUSARs 

If an unexpected adverse event occurs (not detailed above or mentioned in the SmPC) then 

the same reporting protocol as reporting SEAs will be followed with the addition of the 

following: if the SUSAR is life threatening then the MHRA and REC will be notified within 7 
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days of the event occurring; if the SUSAR is not life threatening, then it will be reported to 

MHRA and REC within 15 days. 

Assessment of severity 

If any of the above events occur then the following criteria will be used to assess severity: (1) 

Mild will be defined as awareness of event but easily tolerated, (2) Moderate which will be 

defined as discomfort enough to cause some interference with usual activity and (3) severe, 

which is the inability to carry out usual activity. 

Pre-existing Conditions 

A pre-existing condition is defined as a condition that is present at the start of the study. 

They will be recorded as an AE if the frequency, intensity, or the character of the condition 

worsens during the study period. However, routine hospital visits for conditions not 

associated with depression will not be collected. 

Pregnancy 

While pregnancy is not an SAE it will be reported in the same manor. The researchers will 

report pregnancy information on any female participant or female partner of a male 

participant who becomes pregnant while participating in the Trial to the CI as specified above 

within two weeks of first becoming aware of the pregnancy. We have included a section on 

pregnancy and contraception in our information sheet stressing the fact that if a woman may 

be pregnant then she should not participate in the trial. 

General Physical Examination Findings 

During screening a clinically significant abnormality will be recorded as a pre-existing 

condition. At the end of the study any new clinically significant findings or abnormalities that 

meet the definition of an AE (as defined above) will be recorded and documented as an AE in 

the manor which is detailed above. 

Post-study AE 

All unresolved AEs would be followed by the CI until the events are resolved, the participant 

is lost to follow-up or the AE is otherwise explained. At the last scheduled visit (the one 

month follow-up) the investigator will ask the participant to report any subsequent event(s) 

that the participant or the participant’s physician believes might be reasonably related to 

participating in the study. The CI will be responsible for notifying the Sponsor of any death or 

AE occurring at any time after a participant has discontinued or terminated involvement in the 

study that may reasonably be related to the study. The CI will also notify the Sponsor if he 

becomes aware of the development of cancer or of a congenital anomaly in a subsequently 

conceived offspring of a participant. 

Abnormal Laboratory Values 

A clinical laboratory abnormality will be documented as an AE if any of the following 

conditions are met: a) the laboratory abnormality is not otherwise refuted by a repeat test to 

confirm the abnormality, b) the abnormality suggests a disease and/or organ toxicity, c) the 
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abnormality is of a degree that requires active management such as a change of dose, 

discontinuation of the drug, more frequent follow-up assessments, or further investigations.  

Hospitalization or Surgery 

Any AE that results in hospitalization or prolonged hospitalization will be documented and 

reported as a SAE. Any condition responsible for surgery will be documented as an AE if the 

criteria for an AE are met. In the following circumstances a condition, hospitalization or 

surgery will NOT be reported as an AE: a) hospitalization or prolonged hospitalization for 

diagnostic or elective surgical procedures for a pre-existing condition, b) hospitalization or 

prolonged hospitalization required to allow efficacy measurements for the study or c) 

hospitalization or prolonged hospitalization for therapy of the target disease (depression) 

unless it is worsening or increases in hospital admissions as judged by the CI. 

 

 

ANNUAL SAFETY REPORTING 
 
An annual safety report will be submitted to MHRA and REC on the anniversary of the issue of 

the Clinical Trials Authorisation (CTA). The Chief Investigator will submit this report on behalf 

of the sponsor. This safety report will also be forwarded to the co-sponsors for their records. 

In addition to the annual safety report an annual progress report for the REC will be 

submitted on the anniversary of the issue of ethical approval. This progress report will also be 

forwarded to the co-sponsors for their records. 



 

Version 4  18/04/2014 16 

SAFETY FLOW CHART 

 
 

 

 

 
 
 

Is event serious? 

 
No Yes 

This is an Adverse 

Event. (AE) 

Record in CRF and 

report as per 

protocol. 

 

This is a Serious 

Adverse Event 

(SAE) 

 

Does the SAE have a 

“reasonable causal 

relationship” with trial 

medication? 

 

Yes 

Record the SAE in CRF. 

Assess for severity. 

Complete SAE form. 

Report to CI/Sponsor 

within 24 hours. 

(Will be reported in 

Annual Safety Report) 

 

This is a Serious Adverse 

Reaction (SAR) 
Record the SAE in CRF. 

Assess for severity. 

Complete SAE form. 

Report to CI/Sponsor 

within 24 hours. 

(Will be reported in Annual 

Safety Report) 

 

Is the event 

expected? 

(i.e. is it included in 

SmPC?) 

 

Yes 

No 

This is a  

Suspected 

Unexpected 

Serious 

Adverse 

Reaction 

(SUSAR) 
 

Record in CRF 

Assess for severity 

Complete SAE/SUSAR 

form. 

Report to CI/Sponsor 

within 24 hrs. 

 

Is the SUSAR life 

threatening or fatal? 

 

Yes No 

To be reported to 

MHRA/REC within 7 

days with follow- up 

within 8 days 

 

To be reported to 

MHRA/REC within 

15days 

 

No 

Adverse Event reported to Trial Staff 
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ASSESSMENT AND FOLLOW UP 
 

STATISTICAL ANALYSIS  
 

Power Calculations 

The study must be sufficiently powered to detect a clinically meaningful difference between 

the two anaesthetic agent groups in reduction in depressive symptoms. Our power 

calculations are primarily based on the Okamoto et al 2009 study that monitored depressive 

symptoms over a course of 8 ECT treatments in patients receiving ketamine (n=8) or 

propofol (n=11). They found a large group difference in symptom reduction after the 4th 

treatment with the ketamine group on average having a 24 point drop on the Hamilton Rating 

Scale versus only a 14 point drop in the propofol group. This was a large effect. Based on 

these results we were able to determine that given a large effect size we would need 20 

patients per group (two-tailed, power of 90%, critical t of 2.02). 

Statistical Analysis of results 

The data resulting from this study will first be assessed for a normal distribution. If normally 

distributed then parametric tests will be performed. If not data will be transformed to fit the 

normal distribution. First, a t-test will be used to determine whether there is a difference 

between the two anaesthetic groups in terms of number of ECT treatments. Two repeated-

measures ANOVAs will also be performed. The first will examine the relationship between 

depressive symptoms (the within-subject factor) and anaesthetic group (between subject 

factor). The second will examine the relationship between cognitive performance (within-

subject) and anaesthetic group (between subject). 

Blinding/unblinding procedures 

Certain members of the research team will be unblinded from the beginning. This is because 

they are involved in the administration of ECT. They include, Dr. Anderson, Professor Reid, 

Kate Ferries and Ellen Robertson. As such they will not be involved the assessment of the 

participants (in terms of outcome measures) during the study. Those member of the research 

team that are blinded to group assignment will be responsible for participant assessment and 

will not be present at the ECT sessions. They include Dr. Perrin, Dr. Currie and Dr. Fernie. In 

order to keep both the participant and the treating clinical team blind to group assignment, 

the labels anaesthetic A or B will used in the ECT folder (documenting the patient’s 

treatment) until the end of the trial. 

 The master key, which documents which anaesthetic group each participant is in, will 

be stored in the ECT suite as detailed above.  If unblinding is required one of the four 

custodians of the key will be contactable to break the blind. If unblinding is required for a 

SAR that was expected as detailed above then Professor Reid or Dr. Anderson will be 

responsible for assessing the severity and complete the required SAE form which will be 
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returned to the sponsor within 24 hours.  The same would occur for a SUSAR except 

reporting would also include alerting the MHRA and REC within the required timeframe. 

 

 
INDEMNITY AND INSURANCE 
 

The Co-sponsors NHS Grampian and the University of Aberdeen hold appropriate insurance 

and indemnity polices for clinical trials. Details are documented within the Co-sponsor 

agreement. 

 

 

FUNDING 
 

The Chief Scientist Office funds this study. The Experimental and Translational Medicine 

Research committee gave a three-year research grant.  

 

 

PUBLICATION & ARCHIVING 
 

In order for the study results to be accepted for publication in an EMEA journal, the study is 

registered with http://www.clinicaltrials.gov/. It is anticipated that the results will be 

published in a peer-reviewed journal. 

 Neither the complete nor any part of the results of the study carried out under this 

protocol, nor any of the information provided by the Co-Sponsor for the purposes of 

performing the study, will be published or passed on to any third party without the consent of 

the study Co-Sponsor. Any investigator involved with this study is obligated to provide the 

Co-Sponsor with complete test results and all data derived from the study.  

 The CI will be responsible for ensuring that all essential data is retained within the 

Trial Master File. Meanwhile, the co-sponsors will be responsible for ensuring that the trial 

data is archived appropriately. All essential data will be stored for a period of at least 30 years 

following the close of the study. 
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F- Non-Serious Adverse Events form 

 
 



 

Version 4  18/04/2014 1 

APPENDIX A  
 

WORLD MEDICAL ASSOCIATION DECLARATION OF 

HELSINKI  

Ethical Principles for Medical Research Involving Human Subjects  
  
Adopted by the 18th WMA General Assembly, Helsinki, Finland, June 1964, and amended by the:  
29th WMA General Assembly, Tokyo, Japan, October 1975  
35th WMA General Assembly, Venice, Italy, October 1983  
41st WMA General Assembly, Hong Kong, September 1989  
48th WMA General Assembly, Somerset West, Republic of South Africa, October 1996  
52nd WMA General Assembly, Edinburgh, Scotland, October 2000   
53rd WMA General Assembly, Washington 2002 (Note of Clarification on paragraph 29 added)  
55th WMA General Assembly, Tokyo 2004 (Note of Clarification on Paragraph 30 added)  
59th WMA General Assembly, Seoul, October 2008  
  
  
A.  INTRODUCTION  
  
1. The World Medical Association (WMA) has developed the Declaration of Helsinki 

as a statement of ethical principles for medical research involving human subjects, 

including research on identifiable human material and data.  
   
 The Declaration is intended to be read as a whole and each of its constituent 

paragraphs should not be applied without consideration of all other relevant 

paragraphs.  
  
2. Although the Declaration is addressed primarily to physicians, the WMA 

encourages other participants in medical research involving human subjects to adopt 

these principles.   
  
3. It is the duty of the physician to promote and safeguard the health of patients, 

including those who are involved in medical research. The physician's knowledge and 

conscience are dedicated to the fulfilment of this duty.   
  
4. The Declaration of Geneva of the WMA binds the physician with the words, “The 

health of my patient will be my first consideration,” and the International Code of  
Medical Ethics declares that, “A physician shall act in the patient's best interest when 

providing medical care.”  
  
5. Medical progress is based on research that ultimately must include studies 

involving human subjects. Populations that are underrepresented in medical research 

should be provided appropriate access to participation in research.  
  
6. In medical research involving human subjects, the well-being of the individual 

research subject must take precedence over all other interests.  
  
7. The primary purpose of medical research involving human subjects is to understand 

the causes, development and effects of diseases and improve preventive, diagnostic 

and therapeutic interventions (methods, procedures and treatments). Even the best 

current interventions must be evaluated continually through research for their safety, 
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effectiveness, efficiency, accessibility and quality.  
  
8. In medical practice and in medical research, most interventions involve risks and 

burdens.  
 
9. Medical research is subject to ethical standards that promote respect for all human 

subjects and protect their health and rights. Some research populations are particularly 

vulnerable and need special protection. These include those who cannot give or refuse 

consent for themselves and those who may be vulnerable to coercion or undue 

influence.   
  
10. Physicians should consider the ethical, legal and regulatory norms and standards 

for research involving human subjects in their own countries as well as applicable 

international norms and standards. No national or international ethical, legal or 

regulatory requirement should reduce or eliminate any of the protections for research 

subjects set forth in this Declaration.   
  
B. PRINCIPLES FOR ALL MEDICAL RESEARCH  
  
11. It is the duty of physicians who participate in medical research to protect the life, 

health, dignity, integrity, right to self-determination, privacy, and confidentiality of 

personal information of research subjects.  
  
12. Medical research involving human subjects must conform to generally accepted 

scientific principles, be based on a thorough knowledge of the scientific literature, 

other relevant sources of information, and adequate laboratory and, as appropriate, 

animal experimentation. The welfare of animals used for research must be respected.   
  
13. Appropriate caution must be exercised in the conduct of medical research that 

may harm the environment.  
  
14. The design and performance of each research study involving human subjects 

must be clearly described in a research protocol. The protocol should contain a 

statement of the ethical considerations involved and should indicate how the 

principles in this Declaration have been addressed. The protocol should include 

information regarding funding, sponsors, institutional affiliations, other potential 

conflicts of interest, incentives for subjects and provisions for treating and/or 

compensating subjects who are harmed as a consequence of participation in the 

research study. The protocol should describe arrangements for post-study access by 

study subjects to interventions identified as beneficial in the study or access to other 

appropriate care or benefits.   
  
15. The research protocol must be submitted for consideration, comment, guidance 

and approval to a research ethics committee before the study begins. This committee 

must be independent of the researcher, the sponsor and any other undue influence. It 

must take into consideration the laws and regulations of the country or countries in 

which the research is to be performed as well as applicable international norms and 

standards but these must not be allowed to reduce or eliminate any of the protections 

for research subjects set forth in this Declaration. The committee must have the right 

to monitor ongoing studies. The researcher must provide monitoring information to 
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the committee, especially information about any serious adverse events. No change to 

the protocol may be made without consideration and approval by the committee.  
  
16. Medical research involving human subjects must be conducted only by individuals 

with the appropriate scientific training and qualifications. Research on patients or 

healthy volunteers requires the supervision of a competent and appropriately qualified 

physician or other health care professional. The responsibility for the protection of 

research subjects must always rest with the physician or other health care professional 

and never the research subjects, even though they have given consent.  
  
17. Medical research involving a disadvantaged or vulnerable population or 

community is only justified if the research is responsive to the health needs and 

priorities of this population or community and if there is a reasonable likelihood that 

this population or community stands to benefit from the results of the research.   

  
18. Every medical research study involving human subjects must be preceded by 

careful assessment of predictable risks and burdens to the individuals and 

communities involved in the research in comparison with foreseeable benefits to them 

and to other individuals or communities affected by the condition under investigation.  
  
19. Every clinical trial must be registered in a publicly accessible database before 

recruitment of the first subject.  
  
20. Physicians may not participate in a research study involving human subjects 

unless they are confident that the risks involved have been adequately assessed and 

can be satisfactorily managed. Physicians must immediately stop a study when the 

risks are found to outweigh the potential benefits or when there is conclusive proof of 

positive and beneficial results.   
  
21. Medical research involving human subjects may only be conducted if the 

importance of the objective outweighs the inherent risks and burdens to the research 

subjects.  
  
22. Participation by competent individuals as subjects in medical research must be 

voluntary. Although it may be appropriate to consult family members or community 

leaders, no competent individual may be enrolled in a research study unless he or she 

freely agrees.   
  
23. Every precaution must be taken to protect the privacy of research subjects and the 

confidentiality of their personal information and to minimize the impact of the study 

on their physical, mental and social integrity.   
  
24. In medical research involving competent human subjects, each potential subject 

must be adequately informed of the aims, methods, sources of funding, any possible 

conflicts of interest, institutional affiliations of the researcher, the anticipated benefits 

and potential risks of the study and the discomfort it may entail, and any other 

relevant aspects of the study. The potential subject must be informed of the right to 

refuse to participate in the study or to withdraw consent to participate at any time 

without reprisal. Special attention should be given to the specific information needs of 

individual potential subjects as well as to the methods used to deliver the information. 
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After ensuring that the potential subject has understood the information, the physician 

or another appropriately qualified individual must then seek the potential subject’s 

freely-given informed consent, preferably in writing. If the consent cannot be 

expressed in writing, the non-written consent must be formally documented and 

witnessed.  
  
25. For medical research using identifiable human material or data, physicians must 

normally seek consent for the collection, analysis, storage and/or reuse. There may be 

situations where consent would be impossible or impractical to obtain for such 

research or would pose a threat to the validity of the research. In such situations the 

research may be done only after consideration and approval of a research ethics 

committee.   
  
26. When seeking informed consent for participation in a research study the physician 

should be particularly cautious if the potential subject is in a dependent relationship 

with the physician or may consent under duress. In such situations the informed 

consent should be sought by an appropriately qualified individual who is completely 

independent of this relationship.   
  
27. For a potential research subject who is incompetent, the physician must seek 

informed consent from the legally authorized representative. These individuals must 

not be included in a research study that has no likelihood of benefit for them unless it 

is intended to promote the health of the population represented by the potential 

subject, the research cannot instead be performed with competent persons, and the 

research entails only minimal risk and minimal burden.   
  
28. When a potential research subject who is deemed incompetent is able to give 

assent to decisions about participation in research, the physician must seek that assent 

in addition to the consent of the legally authorized representative. The potential 

subject’s dissent should be respected.   
  
29. Research involving subjects who are physically or mentally incapable of giving 

consent, for example, unconscious patients, may be done only if the physical or 

mental condition that prevents giving informed consent is a necessary characteristic of 

the research population. In such circumstances the physician should seek informed 

consent from the legally authorized representative. If no such representative is 

available and if the research cannot be delayed, the study may proceed without 

informed consent provided that the specific reasons for involving subjects with a 

condition that renders them unable to give informed consent have been stated in the 

research protocol and the study has been approved by a research ethics committee. 

Consent to remain in the research should be obtained as soon as possible from the 

subject or a legally authorized representative.  
  
30. Authors, editors and publishers all have ethical obligations with regard to the 

publication of the results of research. Authors have a duty to make publicly available 

the results of their research on human subjects and are accountable for the 

completeness and accuracy of their reports. They should adhere to accepted guidelines 

for ethical reporting. Negative and inconclusive as well as positive results should be 

published or otherwise made publicly available. Sources of funding, institutional 

affiliations and conflicts of interest should be declared in the publication. Reports of 
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research not in accordance with the principles of this Declaration should not be 

accepted for publication.  

 
C. ADDITIONAL PRINCIPLES FOR MEDICAL RESEARCH COMBINED 

WITH  
MEDICAL CARE  
  
31. The physician may combine medical research with medical care only to the extent 

that the research is justified by its potential preventive, diagnostic or therapeutic value 

and if the physician has good reason to believe that participation in the research study 

will not adversely affect the health of the patients who serve as research subjects.   
  
32. The benefits, risks, burdens and effectiveness of a new intervention must be tested 

against those of the best current proven intervention, except in the following 

circumstances:  
• The use of placebo, or no treatment, is acceptable in studies where no current proven 

intervention exists; or  
• Where for compelling and scientifically sound methodological reasons the use of 

placebo is necessary to determine the efficacy or safety of an intervention and the 

patients who receive placebo or no treatment will not be subject to any risk of serious 

or irreversible harm.  Extreme care must be taken to avoid abuse of this option.  
  
33. At the conclusion of the study, patients entered into the study are entitled to be 

informed about the outcome of the study and to share any benefits that result from it, 

for example, access to interventions identified as beneficial in the study or to other 

appropriate care or benefits.   
  
34. The physician must fully inform the patient which aspects of the care are related 

to the research. The refusal of a patient to participate in a study or the patient’s 

decision to withdraw from the study must never interfere with the patient-physician 

relationship.  
  
35. In the treatment of a patient, where proven interventions do not exist or have been 

ineffective, the physician, after seeking expert advice, with informed consent from the 

patient or a legally authorized representative, may use an unproven intervention if in 

the physician's judgement it offers hope of saving life, re-establishing health or 

alleviating suffering. Where possible, this intervention should be made the object of 

research, designed to evaluate its safety and efficacy. In all cases, new information 

should be recorded and, where appropriate, made publicly available.   
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APPENDIX D 
 

Unblinding Procedure 
 

This patient is currently taking part in the KANECT clinical trial, which involves 
the use of either Ketamine or Propofol as the anaesthetic during ECT. As this 
is a clinical trial the treating clinical team is blinded to which anaesthetic the 
patient is receiving. However, this information is recorded and can be 
accessed if necessary by following the instructions below. 
 
If you, the treating clinical team need to know which anaesthetic your patient 
is receiving for such reasons as transfer to ARI or any other medical concerns, 
then please contact one of the following people starting at the top of the list. 
 
 

1) Professor Ian Reid: 07808 724315 
2) Dr. Virginica Anderson: 07913604917 bleep: 2783 
3) Kate Ferries 57248 or 07979676162 
4) Ellen Robertson 57248 or 07929547238 
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APPENDIX F 

 
 

P.I. R&D I.D: LREC  ID: Title: 

 

 

NON-SERIOUS ADVERSE EVENTS (NSAE) 
Did the subject experience any new or changed non-serious adverse events since the 
last data collection? 

□ No □ Yes 

   If yes, complete below. 
 

Non-Serious 
Adverse Event 

 
Onset Date  
dd/mmm/yy 
 
Resolution 

Date 
dd/mmm/yy  
 

 
Intensity 
1. Mild 
2. Moderate          
3. Severe 
 
 
 

Relationship to 
Study Drug / Device 

1. Definite 
2. Probable 
3. Possible 
4. Not Likely 
5. Not Related 

Action taken 
Regarding  Study 
Drug / Device 

1. None 
2. Reduced 
3. Increased 
4. Interrupted 
5. Discontinued 

Treatment 
Required 

 
0-No 
1-Yes 
 
 

PI 
Initials 

 

 

 
_____/______/____ 

 

     

 
_____/______/____ 

 

 
 

 
_____/______/____ 

 

     

 
_____/______/____ 

 

 

 
_____/______/____ 

 

     

 
_____/______/____ 

 
  

NOTES: Clinically significant changes noted during study visits ( x-rays and any other potential 
safety assessments), and all events reported by the participant should be recorded on the  
appropriate AE form (i.e., NON-SERIOUS or SERIOUS). 

 
Onset Date and Time: Record the onset date of a new adverse event or the date of change of 
an existing event. 
Resolution Date and Time: Record the resolution date of the adverse event. If, at the time of 
reporting, the adverse event is unresolved, enter ‘Cont’ in the date fields. 
Treatment Required: If treatment is required, record on the concomitant medications page 
associated with the visit. 
 

 
 


