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Summary 

This thesis comprises two research studies, one of which is a clinical trial.  

 

Study 1: Pilot randomised controlled trial: Ketamine as an adjunctive therapy for 

major depression, the Karma-Dep Trial (NCT03256162).  

The aim of this study was to conduct a pragmatic randomised controlled pilot trial of four 

once-weekly ketamine infusions as an adjunctive therapy for depression. The main 

objective was to assess trial procedures to inform a future definitive trial. The primary 

clinical outcome was the 24-item Hamilton Rating Scale for Depression (HRSD-24). Trial 

participants were patients admitted to St Patrick’s Mental Health Services for treatment 

of a depressive episode. 125 patients were eligible to participate in this trial of which 25 

(20%) consented. 13 were randomly assigned to the ketamine arm and 12 to the 

midazolam arm. Changes in HRSD-24 scores were similar between the two groups. The 

infusions were generally safe and well tolerated. This is the first pragmatic trial of 

adjunctive serial ketamine infusions for hospitalised depression, an important possible 

use of ketamine. This study suggests that a definitive trial of adjunctive ketamine is 

feasible. 

 

Study 2: Exploratory descriptive study: Online news media reporting of ketamine 

as a treatment for depression from 2000 to 2017.  

The aim of this study was to examine how ketamine has been portrayed in online media 

in recent years. I identified articles regarding ketamine’s use in depression from the 30 

most popular English-language online news-generating sources over 18 years (2000-

2017). I found that the discussion of ketamine as an antidepressant in online news media 

needs to be interpreted with caution as it often fails to discuss negative aspects of 

ketamine and makes unsubstantiated claims about the superiority of ketamine over 

currently available antidepressants.  
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Chapter 1: Introduction 

1.1 Depression 

1.1.1 Epidemiology of depression 

Depression is a common psychiatric disorder and can cause significant disability. It can 

seriously impair occupational and social functioning, resulting in reduced quality of life. 

According to the World Health Organisation, depression affects more than 300 million people 

worldwide and, as well as being recognised as the leading cause of disability worldwide, it is 

also a major contributor to the global burden of disease (World Health Organisation 2018a). 

The total global estimated number of people living with depression increased by 18.4% 

between 2005 and 2015 from 183 million to 216 million (GBD 2015 Disease and Injury 

Incidence and Prevalence Collaborators 2016). Depression, in severe cases, can lead to 

suicide and almost 800,000 people each year die from suicide worldwide (World Health 

Organisation 2018b).  The risk of suicide is almost 20 times higher in depressed patients than 

in the general population (Chesney, Goodwin, and Fazel 2014). Life expectancy is lowered by 

approximately 10 years in those with depression compared with the general population 

(Chesney, Goodwin, and Fazel 2014).  

The prevalence of depressive disorders in Europe is estimated at 8.6% (Ayuso-Mateos 

et al. 2001). A consistent finding is that the disorder is more common in females than males. 

Depression is the most costly brain disorder in Europe and accounts for 12% of the total cost 

of brain disorders in Europe in 2010, which is estimated at €91 billion annually (Olesen et al. 

2012).  

In total, there were 16,743 admissions to psychiatric units and hospitals in Ireland in 

2017 according to the National Psychiatric Inpatient Reporting System (HIQA 2017). Of these 

admissions, 25% were due to depressive disorders, which include both unipolar and bipolar 

depression. Depressive disorders had the highest rate of all admissions in 2017, at 87.0 per 
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100,000 and is therefore the most common diagnosis in psychiatric hospitals in Ireland (HIQA 

2017).  

Depression can also have a negative impact on physical health. Coronary heart 

disease is more common in depressed patients and depression is a known risk factor for 

mortality in those with cardiovascular disease (Glassman 2007). Depressed patients are also 

at increased risk of ischaemic stroke as well as increased risk of medical complications and 

death following a stroke (Glassman 2007). There has also been recent evidence that 

depression may increase the risk of developing dementia (Simoes do Couto et al. 2016).  

Mental health problems can affect people’s ability to work and can have a detrimental 

effect on concentration and energy levels leading to poorer performance in the workplace. 

Depression is linked with decreased rates of work productivity and increased rates of 

absenteeism. It is associated with lower annual salary and higher rates of unemployment  

(Lepine and Briley 2011). This can of course lead to financial difficulties and increased levels 

of stress as a result. 

 

1.1.2 Aetiology of depression 

Over the past 60 years, treatment for depression has focused on drugs targeting monoamine 

neurotransmitters, including tricyclic antidepressants (TCAs), selective serotonin reuptake 

inhibitors (SSRIs) and serotonin-norepinephrine reuptake inhibitors (SNRIs).  These 

treatments, however, can take weeks to take effect. Additionally, multiple studies conducted 

in patients with depression indicate that less than 40% of patients treated with standard 

antidepressants achieved remission within 10-14 weeks, thereby highlighting the need for 

novel treatment approaches and faster-acting antidepressants (Rush, Trivedi, et al. 2006). 

There are various well-established neurobiological theories for the aetiology of 

depression. One of these is the monoaminergic hypothesis, which has been around for more 

than 50 years (Krishnan and Nestler 2008). This theory is based on the evidence that a deficit 
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in certain neurotransmitters, including serotonin and noradrenaline, can cause depressive 

symptoms. Reserpine, an old antihypertensive agent that depletes monoamine stores, has 

been shown to produce depressive symptoms in a subset of patients (Janowsky et al. 1972). 

Many antidepressants that are used today either increase monoamine transmission or prevent 

degradation. Although they cause an immediate increase in neurotransmitter transmission, 

their clinical antidepressant effects are often not seen for a number of weeks.  

There is also strong evidence for hypothalamic-pituitary-adrenal (HPA) axis 

dysfunction in depression (Pariante and Lightman 2008). Dysregulation of the HPA axis, 

resulting in increased early morning cortisol levels, has been found in patients who are 

depressed and it is believed that inflammation may also play a role in this (Doolin et al. 2017). 

Abnormalities in the HPA axis have been found in several psychiatric disorders, in particular 

depression. It has been shown that patients with depression have increased levels of plasma, 

urine, and cerebrospinal fluid cortisol, as well as increased pituitary and adrenal activity and 

size (Nemeroff and Vale 2005). Also supporting this theory is that pharmacological treatment 

using steroids is known to cause quite significant mood changes.  
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Another more recent theory is that inflammation plays a crucial role in the pathology of 

depression (Kiecolt-Glaser, Derry, and Fagundes 2015). There are multiple studies that have 

shown differences between proinflammatory cytokines in patients with depression compared 

to controls, including interleukin-6 (IL-6), tumor necrosis factor-alpha (TNF-α), IL-1β, the 
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(Dowlati et al. 2010). It is understood that cytokines alter production, metabolism, and 

transport of neurotransmitters that synergistically affect mood, including dopamine, glutamate, 

and serotonin (Capuron and Miller 2011). 

Neuroplasticity is the brain's ability to adapt and reorganise itself throughout one’s life 

by forming new neural connections. It is understood that neuroplasticity includes both 

morphological and functional changes (Liu et al. 2017). There are a number of factors that 

would support the neuroplasticity theory of depression and there has been increasing 
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evidence that antidepressants can enhance neuroplasticity (Pittenger and Duman 2008). 

There is also evidence to suggest that neuroplasticity  is reduced in the prefrontal cortex and 

hippocampus in depressed patients (Serafini 2012). Reduced hippocampal volume has been 

a consistent finding in depressed patients and antidepressants have been shown to improve 

this shrinkage (Serafini 2012).  

Brain-derived neurotrophic factor (BDNF) is a neurotrophin that is involved in 

neurogenesis, i.e. the process of the growth and differentiation of neurones and synapses in 

the brain. In recent years, there has been growing interest that BDNF may play a role in 

depression (Kishi et al. 2017). BDNF promotes neurogenesis and it is believed that 

abnormalities in BDNF may be linked to some psychiatric disorders such as depression. In a 

recent meta-analysis, serum/plasma levels of BDNF have been found to be lowered in 

depressed patients compared with healthy controls (Kishi et al. 2017). A separate meta-

analysis was carried out looking at BDNF levels with antidepressant response (Brunoni, 

Lopes, and Fregni 2008). The outcome of this was that BDNF levels increased significantly 

following treatment of depressed patient with antidepressant treatment. There was also a 

positive correlation between changes in levels of BDNF with changes in depression scores.  

There has been an increasing interest in biomarkers in depression that may be able to 

help predict response to various antidepressants and so help guide medical practitioners in 

prescribing more accurately. This may be able to shorten time to response and remission for 

patients, which would be an exciting advancement in depression treatment. However, to date, 

there are no reliable biomarkers that have made it to routine clinical practice. 

 

1.1.3 Diagnosis of depression 

There are various diagnostic criteria used in clinical practice and research to diagnose 

psychiatric disorders, most commonly, the International Statistical Classification of Diseases 

and Related Health Problems, ICD-10 (WHO 1992), or the Diagnostic and Statistical Manual 

https://en.wikipedia.org/wiki/International_Statistical_Classification_of_Diseases_and_Related_Health_Problems
https://en.wikipedia.org/wiki/International_Statistical_Classification_of_Diseases_and_Related_Health_Problems
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of Mental Disorders; Fifth edition, DSM-5 (APA 2013). Making a diagnosis of a depressive 

episode using the DSM-5 classification is described in Table 1.1 below.  

≥ Five of the following symptoms have been present during the same 2-week 

period and represent a change from previous functioning; at least one of the 

symptoms is either depressed mood or loss of interest or pleasure 

1. Depressed mood most of the day, nearly every day, as indicated by either 

subjective report or observation made by others.  

2. Markedly diminished interest or pleasure in all, or almost all, activities most 

of the day, nearly every day. 

3. Significant weight loss when not dieting or weight gain or decrease or 

increase in appetite nearly every day. 

4. Insomnia or hypersomnia nearly every day. 

5. Psychomotor agitation or retardation nearly every day. 

6. Fatigue or loss of energy nearly every day. 

7. Feelings of worthlessness or excessive or inappropriate guilt nearly every 

day. 

8. Diminished ability to think or concentrate, or indecisiveness, nearly every 

day. 

9. Recurrent thoughts of death, recurrent suicidal ideation without a specific 

plan, or a suicide attempt or a specific plan for committing suicide. 

The symptoms cause clinically significant distress or impairment in social, 

occupational, or other important areas of functioning. 

The episode is not attributable to the physiological effects of a substance or to 

another medical condition. 

The occurrence of the major depressive episode is not better explained by 

schizoaffective disorder, schizophrenia, schizophreniform disorder, delusional 

disorder, or other specified and unspecified schizophrenia spectrum and other 

psychotic disorders. 

Table 1.1 Diagnostic criteria for a depressive episode using the DSM-5  

 

Depression can often be severe and chronic and frequently has medical and psychiatric co-

morbidity. Its severity is based on the intensity and frequency of the depressive episodes and 

if there are any associated symptoms such as psychotic symptoms or suicidal ideation.  
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1.2 Treatments for depression 

1.2.1 The discovery of antidepressants 

Pharmacological treatments for depression were first introduced to clinical practice in the 

1950s. Iproniazid was one of the first two drugs that were used as antidepressants. This is a 

monoamine oxidase inhibitor that was initially used to treat tuberculosis. It was found at the 

time that a “side-effect” of this drug was increased stimulation as well as improved sleep and 

appetite. The other drug, imipramine, is a tricyclic antidepressant and a class of antidepressant 

drug that is still in use today.  

It was not until the late 1980s that selective serotonin reuptake inhibitors (SSRIs) were 

discovered. This class of antidepressants did not have the anti-muscarinic and cardiac side-

effects associated with the tricyclic antidepressants and so were safer to use as well as being 

better tolerated. SSRIs are currently prescribed as first-line pharmacological treatment in 

depression (NICE 2009a).  

 

1.2.2 Current Practice 

Psychological approaches such as Cognitive Behaviour Therapy (Beck 1964) should be used 

as first line treatments for mild to moderate depressive episodes (NICE 2009a).  If there is 

limited response to this or if the depressive episode is more severe it is recommended that 

antidepressants should be commenced.  

According to the British Association of Psychopharmacology guidelines, SSRIs should 

be used as first line antidepressants used due to their efficacy and low risk to benefit ratio 

(Cleare et al. 2015). If there is a limited response to SSRIs, one should consider changing the 

pharmacological class of antidepressant, e.g. to a serotonin-norepinephrine reuptake inhibitor 

such as venlafaxine or duloxetine. If there is no or limited response, the next step is to combine 

antidepressants of different classes or use augmentation agents, which are explained below. 
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Treatment resistant depression (TRD) refers to an inadequate response to at least two 

antidepressants of different classes, of adequate dose and duration. At least 30% of 

depressed patients are treatment resistant with up to two thirds not responding adequately to 

first line antidepressants (Fava and Davidson 1996).  Psychiatric comorbidity has been linked 

to higher rates of TRD. Comorbid anxiety, substance misuse and moderate alcohol 

consumption have been associated with lower response rates to antidepressant therapy (Fava 

et al. 1997). 

The Sequenced Treatment Alternatives to Relieve Depression (STAR*D) study 

showed that only 30% of patients achieved remission after first line SSRI treatment and 

approximately half of patients with depression did not meet criteria for remission even after 

two trials of antidepressants (Rush, Trivedi, et al. 2006). This is a major concern as depression 

can lead to chronic disability and, at its worst, suicide.  

There are steps that clinicians follow in terms of prescribing antidepressants in the 

treatment resistant group of patients. These guidelines have been taken from Sequenced 

Treatment Alternatives to Relieve Depression (STAR*D) and provide an algorithm to follow for 

the more difficult to treat population. The STAR*D trial is summarised below:  

In the initial stage of the STAR*D trial, all participants were treated with citalopram, a 

SSRI. Approximately a third of patients were in remission following 12 weeks of treatment. For 

those who did not respond, they were either switched to another antidepressant (sertraline, 

bupropion or venlafaxine) or augmented with bupropion or buspirone. Those who switched 

had a response rate of 25% and for those who were in the augmentation group, a third 

responded. For those who didn’t respond, they were given the option of entering the third 

stage of the trial. Here, participants were either switched to mirtazapine or nortriptyline or 

augmented by lithium or T3. Those who switched, 12-20% became symptom free while in the 

augmentation group, 20% did. For those who did not respond at this stage and considered 

highly treatment resistant, they were given the option of being taken off all antidepressant 

medication and commenced on either venlafaxine/mirtazapine combination or 
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tranylcypromine (a monoamine oxidase inhibitor). Of these participants, only 10% became 

symptom free. This is presented in the algorithm below: 

 

 

 

 

 

 

 

 

 

 

 

  

 

1.2.3 Electroconvulsive Therapy 

 

Electroconvulsive therapy (ECT) has been used for the treatment of psychiatric disorders for 

the past 80 years (Endler 1988). According to the Mental Health Commission’s report, the 

most common diagnosis in those receiving ECT in Ireland in 2018 was depression, which 

accounts for  63% of all ECT patients (MHC 2018). Being refractory to medication is the most 

common reason for ECT accounting for 67% of indications (MHC 2018).  Unfortunately, there 

are limited treatment options for TRD. Electroconvulsive therapy is an effective treatment 

option for TRD, however, it is limited by a need for anaesthesia and potential cognitive side 

effects. The National Institute for Health and Care Excellence  guidelines recommend that 

Figure 1.2 – STAR*D trial treatment algorithm  
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ECT should be used for the rapid improvement of severe depressive symptoms that have not 

responded to other antidepressants or in the case of life threatening condition, e.g. severely 

restricted oral intake, deteriorating physical health or acute suicidality (NICE 2009b). It has a 

high response rate (up to 70-80% in some studies) but also significant relapse rates. A recent 

meta-analysis found that approximately 50% of those treated with ECT for depression had 

relapsed in the following year (Jelovac, Kolshus, and McLoughlin 2013). This figure is similar 

to the relapse rates seen in those patients with TRD who have been treated with oral 

antidepressants (Rush, Trivedi, et al. 2006). As TRD tends to be a recurring illness, it is 

understandable that the relapse rates following successful treatment are as high as this.    

 

1.3 Ketamine – An overview 

1.3.1 Ketamine introduction  

Current antidepressants can take weeks to exert their antidepressant effects, with response 

rates being quite low. One potential answer in addressing the need for more rapid and more 

powerful antidepressants, may be the dissociative anaesthetic ketamine. Ketamine was 

approved by the FDA (Food and Drug Administration) in 1970 and since then it has been used 

routinely as an anaesthetic, particularly in children. In the decade preceding the discovery of 

ketamine as an antidepressant, there had been growing interest in the role of N-methyl-D-

asparate (NMDA) receptors in the pathophysiology of depression, and therefore the role of 

antidepressants that can potentially target these receptors. As ketamine is a known NMDA 

antagonist, Berman and colleagues (2000) wanted to explore whether ketamine exhibited 

these antidepressant properties. Ketamine is a racemic mixture which consists of two 

enantiomers, S- and R-ketamine. Most of the trials that I will discuss here, which have used 

ketamine as an antidepressant, are using this racemic mixture. There are, however, a number 

of trials that have used S-ketamine in the hope that it will have similar antidepressant 

properties with less psychotomimetic side effects.  
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In March 2019, intranasal esketamine was approved by the FDA and has recently 

become available on the market in the US and EU for use as an adjunctive treatment in 

treatment resistant depression (FDA 2019a). Intranasal esketamine has had some promising 

results in terms of its rapid improvement of depressive symptoms and ease of administration 

(Canuso et al. 2018). However, there have been some concerns with regards to the efficacy 

of this novel antidepressant (Turner 2019) and data on the safety of longer term use of 

esketamine are lacking and therefore it continues to be used with caution and appropriate 

supervision (Kryst, Kawalec, and Pilc 2020).  

 

1.3.2 Ketamine’s mechanism of action  

Ketamine acts as a non-competitive antagonist of the NMDA receptor and thus targets the 

excitatory amino acid neurotransmitter glutamate. It is postulated that it is via this mechanism 

that its antidepressant properties are attributed, although we are not entirely sure.  

 

 

 

 

 

 

 

 

 

There have been, however, other recent hypotheses of how ketamine works as an 

antidepressant. Ketamine’s inhibition of the NMDA receptor seems to have an essential role 

in its antidepressant effects (Zanos and Gould 2018). Mechanisms of this inhibition include 

direct effects on NMDA receptor transmission, inhibition of the NMDA receptor mainly on 

Figure 1.3 - The chemical structure of ketamine 
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GABAergic neurones and also extra-synaptic NMDA receptor inhibition. Ketamine’s 

metabolites are also believed to play an important role in the antidepressant action of ketamine 

in terms of its downstream effects.  

More recently, there has been interest in other potential mechanisms that may 

contribute to ketamine’s antidepressant effects. One of these mechanisms is believed to be 

through the activation of the opioid system (Williams et al. 2018).This theory however, been 

recently contested (Yoon, Petrakis, and Krystal 2019).  

Ketamine has a half-life of 2-3 hours. However, its antidepressant effects seem to last 

much longer than this. In one study, the antidepressant effect of a single infusion of a sub 

anaesthetic dose of ketamine appear to last up to a week (Zarate et al. 2006). In more recent 

years, there have been a number of case reports and multiple clinical trials that have 

supported this effect (Kishimoto et al. 2016).  

 

1.3.3 Psychotomimetic side-effects of ketamine 

Sub anaesthetic doses of ketamine have been shown to be safe and well tolerated. The dose 

of intravenous ketamine for the induction of general anaesthesia is between 1-4.5mg/kg and 

is given over a very  short period of time of approximately 60 seconds (Abdollahpour, 

Saffarieh, and Zoroufchi 2020). Using a subanaesthetic dose of 0.5mg/kg as an 

antidepressant seems to be the most practical and acceptable dose. Doses less than this have 

little antidepressant effect while those more than 0.5mg/kg result in more side-effects and can 

be overly sedating (Fava et al. 2018). In a recent meta-analysis, only 1.95% of 204 infusions 

were discontinued due to adverse effects (Wan et al. 2015). In the first four hours after the 

infusion, the most common general side effects were drowsiness, dizziness, poor 

coordination, blurred vision and feeling strange or unreal. It is accepted that adverse effects 

related to sub-anaesthetic doses of ketamine peak within the first two hours of the infusion 
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and resolve within 4-24 hours. There have been no cases that have shown effects to last 

longer than this (Short et al. 2018).  

Dissociation is not unusual during ketamine infusions and is the most common 

psychotomimetic side effect reported at subanaesthetic doses (Short et al. 2018). In a trial that 

administered a single dose of intravenous ketamine (0.5mg/kg), 17% of participants 

developed dissociative symptoms, which resolved within two hours of completing the infusion 

(Murrough, Iosifescu, et al. 2013). In another trial, 58% of participants felt “strange or unreal” 

following an infusion of intravenous ketamine (0.5mg/kg) (Murrough, Perez, et al. 2013).  

Feelings of being detached from reality and feeling like one is in a dreamlike state are 

frequently described. Other dissociative symptoms that have been presented in the literature 

include distorted perceptions of objects and sounds. For some, these symptoms can be quite 

pleasant, while for others they can be distressing.  

In a trial of twice-weekly ketamine infusions (0.5mg/kg), 27.8% (of 18 participants with 

TRD) experienced dissociative symptoms (Singh et al. 2016). The intensity of these 

dissociative symptoms diminished with repeated infusions. Psychotomimetic and dissociative 

side effects are more frequent following an intravenous route of administration over other 

routes. 72% of studies with an intravenous route reported psychotomimetic side effects while 

only half that percentage were reported in non-intravenous studies.  

If psychotic symptoms occur, they are usually mild and resolve shortly after the infusion 

finishes. In a pilot trial, 10 participants with TRD received ketamine infusions at a dose of 

0.5mg/kg over 40 minutes (aan het Rot et al. 2010). The presence of psychotic symptoms was 

measured on a brief rating scale (the four-item Brief Psychiatric Rating Scale) where four 

questions are asked about the occurrence of positive psychotic symptoms such as 

hallucinations or bizarre behaviour. The four item Brief Psychiatric Rating Scale score 

increased non-significantly from a baseline score of 4 to 5.3 during the infusion. These scores 

returned to baseline 24 hours later. In the same trial, mean scores on the Clinician-

administered Dissociative States Scale (CADSS), which has 23 questions all scored between 
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0-4, increased from a baseline of 1.0 to 14.9, 40 minutes into the infusion. Three (30%) of 

these participants had a ‘high’ CADSS score of ≥11. These scores returned to baseline when 

repeated at 24 hours after the infusion.  

Ketamine is a drug that has been abused due to its psychotomimetic effects such as 

reported “out of body experiences” and perceptual disturbances. It became popular as a ‘club 

drug’ in the 1980’s and although the prevalence of ketamine abuse has been declining over 

the past few years it is still relatively common (Bokor and Anderson 2014). Prevalence rates 

of ketamine use in 2010 in the UK were 1.7% and rates of lifetime use of ketamine worldwide 

varied between countries but ranged between 0.1% and 4% in 2010 (Kalsi, Wood, and Dargan 

2011). Deaths resulting from ketamine are very rare (Schifano et al. 2008). It is not considered 

to cause physical dependence but there is some concern as to whether it may cause 

psychological dependence. 

 

1.3.4 Physical side-effects of ketamine 

Cardiovascular side-effects: 

Ketamine is associated with increase in blood pressure and heart rate due to its activation of 

the sympathetic nervous system (Tweed, Minuck, and Mymin 1972). Ketamine is 

contraindicated in those with uncontrolled hypertension and those who have had a 

cerebrovascular event due to the increased risk of a hypertensive crisis. Other cardiovascular 

symptoms reported in the literature include palpitations, chest pain, dizziness and decreases 

in blood pressure and heart rate. It is unusual for a participant to be withdrawn from a trial due 

to cardiovascular changes (Short et al. 2018). 

In a small pilot trial of six infusions of sub anaesthetic ketamine over 12 days in 10 

participants with treatment resistant depression, two of the 10 participants had a blood 

pressure that became temporarily elevated.  These episodes resolved within five minutes of 
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stopping the infusion. One participant developed tachycardia (heart rate >100 beats per 

minute) which resolved by 24 hours post infusion (aan het Rot et al. 2010).  

Data collected from three clinical trials, comprising 97 participants with a diagnosis of 

depression, who received at least one sub anaesthetic dose of ketamine (0.5mg/kg over 40 

minutes; a total of 204 infusions) showed that haemodynamic changes are very common. 

Average increases in systolic blood pressure were 20mmHg while for diastolic blood pressure 

it was 13mmHg (Wan et al. 2015). These cardiovascular changes occur during or immediately 

after the infusion and resolve within 90 minutes of administration (Short et al. 2018).   

Urinary side-effects 

There has been a limited amount of information on the potential longer-term side 

effects of ketamine. Recent evidence indicates that longer term use of ketamine (regular use 

of higher than subanaesthetic doses for more than a year) can damage the urinary tract. 

Reported symptoms include dysuria, frequency, incontinence, urgency, and gross haematuria. 

Approximately 20% of those who use ketamine recreationally experience urinary symptoms 

(Short et al. 2018). The bladder is most often affected but damage to the kidneys can also 

occur (Bokor and Anderson 2014). There are multiple theories as to why ketamine may 

damage the bladder one of which is that ketamine or norketamine (an active metabolite) may 

have a direct toxic effect on the bladder urothelium (Jhang, Hsu, and Kuo 2015). It has been 

consistently reported that mild urinary symptoms improve and can resolve upon cessation of 

ketamine but repeated prolonged use can cause an irreversible ulcerative cystitis that, in very 

severe cases, may require surgical removal of the bladder (Reinhardt and Fode 2014).  

Hepatic side-effects: 

Ketamine is metabolised through the liver via the cytochrome p450 system. It can 

cause biliary abnormalities including dilation of the bile ducts. It can also raise liver enzymes 

(including alkaline phosphatase and aminotransferase). Hepatotoxicity has been noted to 

occur in prolonged and repeated dosing of intravenous ketamine (Short et al. 2018). Is it not 
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fully established exactly how ketamine can cause injury to the hepatic system, but these 

effects have only been shown in chronic use of ketamine and resolve upon cessation of the 

drug. There is some evidence of liver toxicity with recreational use of ketamine also. There 

have been no reports of more serious injury such as cirrhosis or hepatic failure with ketamine 

administration.  

Cognitive side-effects: 

Memory can be affected by longer term recreational use of ketamine. A small trial 

showed that chronic ketamine users (i.e. >three times a week for ≥one year) had impairments 

in spatial memory. This may be due to reduced activation of the hippocampus in chronic 

ketamine users (Morgan et al. 2014). There is no evidence, however, to show that ketamine 

has a negative effect on memory following a limited number of intravenous infusions at 

subanaethetic doses (Short et al. 2018). We should demonstrate caution in prescribing 

ketamine on a longer-term basis because of these concerns surrounding cognitive function.   

Other side-effects: 

Gastrointestinal and ocular side effects have been reported in the literature. Like most 

other adverse effects related to ketamine, they are transient and resolve soon after the infusion 

is finished. Other adverse effects included headaches (22.2%), anxiety (27.8%), nausea 

(16.7%) and dizziness (22.2%) (Singh et al. 2016).  

 

1.4 Routes of administration and dosing 

1.4.1 Various routes of ketamine administration 

Since the first reporting of ketamine’s antidepressant effects in 2000 by Berman et al. (Berman 

et al. 2000), most trials that have investigated ketamine as an antidepressant have also used 

the intravenous route. So far, subanaesthetic doses of intravenous ketamine have been shown 

to be effective, safe and generally well tolerated with side effects wearing off shortly after 
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administration of the drug. Currently there are ongoing trials into other routes of administration 

of ketamine assessing for efficacy and tolerance.  

More recently, there have been trials that have looked at subcutaneous and 

intramuscular ketamine which have had positive results. One pilot trial compared intravenous 

ketamine with intramuscular and subcutaneous routes in 15 participants with refractory 

depression (Loo et al. 2016). All three administration routes had similar antidepressant effects, 

with 12 of the 15 participants meeting response criteria at some point in the trial. The 

subcutaneous route had the most favourable side effect profile and was easy to administer 

making it a potential safer and effective option for the future. 

The interest in ketamine has expanded to the use of intranasal ketamine in depression. 

The bioavailability of intranasal ketamine is approximately 45%, which is higher than other 

routes of administration. A randomised controlled trial comparing intranasal ketamine with 

placebo (saline) in 20 participants resulted in a 44% response rate in depression scores 

(Lapidus et al. 2014). This is somewhat lower than response rates reported in previous trials 

using IV ketamine (up to 70% in some trials). However, it was well tolerated and resulted in 

less haemodynamic and psychotomimetic side effects than the IV route.  

A separate pilot trial used a higher and standard dose of intranasal ketamine (100mg) 

however the study was suspended following poor tolerability (Galvez et al. 2018). Participants 

were unable to self-administer the ketamine due to poor motor coordination. It resulted in more 

haemodynamic and dissociative symptoms than other trials that have used intranasal 

ketamine as an antidepressant. Plasma ketamine levels varied between participants 

substantially which may have been a result of varying absorption of the drug.  

Another randomised controlled trial with 68 participants used adjunctive intranasal S-

ketamine (esketamine) in those with unipolar depression (Canuso et al. 2018).  Participants 

were randomly assigned to either the standard dose (84mg) of intranasal ketamine or 

intranasal placebo twice a week for four weeks. Depression scores were significantly lower for 
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the esketamine group at four and 24 hours following the initial nasal spray. This remained the 

case at four and 24 hours after the rest of the intranasal administrations. There was no 

difference between the depression scores in both groups at day 25 (three days after the final 

intranasal dose) suggesting that intranasal ketamine’s antidepressant properties are short 

acting. 

  

1.4.2 Dosing of ketamine 

There have been several attempts to try to establish the optimal dose of intravenous ketamine 

that demonstrates antidepressant effects with minimal side effects. One trial looked at 

administering various doses of intravenous ketamine ranging from 0.1mg/kg to 0.5mg/kg to 

those with treatment resistant depression (Loo et al. 2016). There was a dose response 

relationship between ketamine dose and dissociative effects. There was a larger proportion of 

participants that met depression response criteria at higher doses of ketamine. However, 

some participants also responded at lower ketamine doses (as low as 0.1mg/kg) suggesting 

that there may be some benefit to administering ketamine in a titrating way to achieve a 

successful antidepressant effect with minimal psychotomimetic side-effects.  

Another trial administered various doses of intravenous ketamine to outpatients with 

treatment resistant depression (Fava et al. 2018). Ninety-nine eligible participants were 

assigned randomly to five different groups. There were four ketamine infusion groups of doses 

of 0.1mg/kg, 0.2mg/kg, 0.5mg/kg, 1.0mg/kg and one midazolam infusion (active placebo) 

group of dose 0.045mg/kg. Participants remained on their usual oral antidepressants and so 

the single ketamine/midazolam infusion was given as an adjunctive therapy. There was a 

significant difference in depression scores between the 0.5mg/kg and 1.0mg/kg doses of 

ketamine compared to the midazolam group. There was no significant difference between the 

lower doses (0.1mg/kg and 0.2mg/kg) of ketamine and the placebo group. Dissociative 

symptoms and changes in blood pressure were more pronounced the higher the ketamine 
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dose. This trial suggests that 0.5mg/kg of intravenous ketamine seems to be an effective 

antidepressant dose with tolerable side effects.  

Another randomised controlled pilot trial using subcutaneous ketamine in older adults 

(≥65 years) with treatment resistant depression also used titrating ketamine doses ranging 

from 0.1mg/kg to 0.5mg/kg (George et al. 2017). Dissociative effects were positively correlated 

with ketamine dose. Although some participants responded to doses <0.5mg/kg, the overall 

proportion of responders increased as the dose increased from 0.1mg/kg to 0.5mg/kg. This 

reiterated the idea of titrating the dose of ketamine to achieve a response to depression whilst 

minimising the potential side effects.  

Intranasal esketamine as an adjunctive therapy to oral antidepressant therapy, in 67 

participants with TRD, was examined as part of a randomised controlled trial (RCT) (Daly et 

al. 2018). Various doses were used – 28mg, 56mg and 84mg. All three dosing groups were 

superior to placebo in terms of depression rating scores. Interestingly, there was also a dose-

response relationship with higher doses being more effective in the treatment of depression. 

These results were echoed in a systematic review of four RCTs (708 participants with MDD) 

using intranasal esketamine as an adjunctive treatment of depression (Zheng et al. 2020). 

There was a significant difference, in terms of antidepressant response and remission, 

between the intranasal esketamine groups and placebo.  

 

1.5 Ketamine as an antidepressant 

1.5.1 A single infusion of ketamine 

Following the discovery of ketamine’s antidepressant effect by Berman at al., most published 

trials have used similar doses (0.5mg/kg) and the same route of administration (a single slow 

intravenous infusion) as this. Ketamine has been shown to produce rapid, though transient, 

antidepressant effects (McGirr et al. 2015).  It is a psychotomimetic with abuse potential but 

at low doses it is safe (Katalinic et al. 2013; McGirr et al. 2015; Fond et al. 2014).  Only 1.5% 
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of sub-anaesthetic infusions in patients and healthy controls have been reported to cause 

mental status adverse events and these resolved soon after finishing infusions (Perry et al. 

2007; Diamond et al. 2014). A single infusion of low dose intravenous ketamine rapidly 

improves depressive symptoms with efficacy onset within one hour post infusion, peak effect 

sizes at 24 hours and lasting effects for depression symptom ratings of up until 5-8 days (Hu 

et al. 2016).  

A recent meta-analysis of nine studies (n=234) that administered one intravenous 

infusion (0.5mg/kg) of ketamine for the treatment of unipolar and bipolar depression, showed 

that depression scores were significantly reduced compared to placebo (Kishimoto et al. 

2016). This effect was seen 40 minutes into the infusion, peaked at one day after infusion and 

lost superiority by days 10–12. Ketamine resulted in greater response and remission rates, 

however, these only lasted approximately a week. 

It has been shown in a recent systematic review that a single dose of IV ketamine can 

rapidly improve depressive symptoms within four hours, this effect tends to peak at 24 hours 

and lasts approximately a week (Marcantoni et al. 2020). A number of clinical trials have 

shown that response rates are much higher with more than one infusion of ketamine (Shiroma, 

Johns, et al. 2014; Marcantoni et al. 2020). 

 

1.5.2 Serial infusions of ketamine 

There have been other trials that have used serial repeated dosing of ketamine which have 

been deemed to be safe and well tolerated, with time to relapse being longer than that of a 

single infusion.  One particular trial, which administered six intravenous infusions (0.5mg/kg) 

over 12 days to 24 participants, had a median time to relapse of 18 days in those participants 

who responded compared to approximately a week with a single infusion (Murrough, Perez, 

et al. 2013). 
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A randomised controlled trial using intravenous ketamine (0.5mg/kg) twice and thrice 

weekly over a four week period in patients with TRD (n=68) showed that ketamine had an 

antidepressant effect compared to placebo (saline) and this effect lasted 15 days (Singh et al. 

2016). There was no evidence to show that thrice weekly dosing was more effective or had 

longer lasting antidepressant effects than the twice weekly dosing. There were no issues with 

tolerability is this trial and, similar to other trials using serial ketamine infusions, the intensity 

of dissociative symptoms lessened with subsequent ketamine infusions.  

Chronic, mostly recreational, high-dose ketamine use can cause uropathy and 

dependency (Forster and Harrison 2012). However, repeated (e.g. 2-3/week for two weeks) 

infusions of sub-anaesthetic ketamine appear to be safe with more sustained antidepressant 

effects in both antidepressant-free and ongoing-treated patients (Katalinic et al. 2013).  

A very recent clinical trial (n=54) compared a single ketamine infusion (preceded by 

five midazolam (active placebo) infusions) to six repeated ketamine infusions (Shiroma et al. 

2020). Ketamine had a greater antidepressant effect over midazolam. However, there was no 

significant difference in the median time to relapse between the single and repeated ketamine 

infusions. Although numbers in this trial were small, it indicates that serial infusions may not 

be advantageous over a single infusion in prolonging ketamine’s antidepressant effect. The 

positive effects of serial ketamine infusions therefore currently remain uncertain. 

 

1.5.3 Ketamine for suicidal ideation 

It is estimated that more than 800,000 worldwide people die by suicide each year. Many of 

these are young adults. It is the second leading cause of death globally (WHO, 2014). A study 

across 17 countries showed that the lifetime prevalence of suicidal ideation, plan or attempt is 

9.1% and that in developed countries, more that 60% of those who die by suicide have a mood 

disorder (Nock et al. 2008).  
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There have been multiple trials that have investigated ketamine as a treatment for 

suicidal ideation. A recent meta-analysis examining five single-arm studies, which included 

participants with current suicidal ideation (99 subjects, 63 of which were given an intravenous 

ketamine bolus dose of 0.2mg/kg while the remaining received an intravenous ketamine 

infusion of 0.5mg/kg), found that suicidal ideation was significantly decreased following the 

ketamine infusion and this effect lasted for four hours (Bartoli et al. 2017). Although this is an 

exciting and novel approach to treatment of suicidal behaviour, we are unsure how long these 

effects may last or the safety of repeated or frequent infusions. We do not have any data about 

the longer-term effects on patients treated with ketamine with suicidal thoughts. 

It is unclear whether the reduction in suicidal thoughts is completely related to 

ketamine’s antidepressant effects or whether this is a separate entity. In one study, comprising 

33 subjects with treatment resistant depression, suicidal ideation was reduced as early as 40 

minutes after an infusion of ketamine (DiazGranados, Ibrahim, Brutsche, Ameli, et al. 2010). 

Depression scores as well as feelings of hopelessness were also found to be lowered. 

Hopelessness has consistently been associated with suicidal ideation and suicide attempts 

(Fawcett et al. 1987), which may explain ketamine’s positive effects on suicidal ideation.   

 

1.5.4 Ketamine for anhedonia 

Anhedonia is the loss of enjoyment or pleasure in things that are usually pleasurable for that 

individual. It is one of the core symptoms of depression and is associated with higher levels of 

suicidal ideation, independent of other depressive symptoms (Winer et al. 2014). It has been 

shown in multiple trials that ketamine is effective in depression but its effect on anhedonia as 

a specific symptom has not been researched as much.  

One trial looked at anhedonia in bipolar depression (Lally et al. 2014). This was a 

randomised, placebo-controlled trial with 36 participants that met criteria for a current 

depressive episode. Results showed that ketamine lowered anhedonia scores significantly 
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within 40 minutes of the infusion and lasted up to 14 days. Anhedonia scores were positively 

correlated with depression scores. As yet, the mechanism for how ketamine works on 

anhedonia is not fully understood. It may work through a similar mechanism as depression, 

i.e. the glutamatergic system. However, ketamine is also a partial dopamine agonist and 

increases dopamine levels in the striatum which may have a role in its potential anti-anhedonic 

effect (Lally et al. 2014).  

Anhedonia has also been associated with suicidal thoughts. A review of ketamine in 

treatment resistant patients with unipolar and bipolar depression showed that ketamine 

reduced suicidal thoughts and this was associated with reduction in anhedonia scores 

independent of reductions in depressive symptoms (Ballard et al. 2017).  

 

1.6 Ketamine as an adjunctive agent 

1.6.1. Ketamine as an adjunctive therapy to ECT 

There have been many trials that have further investigated ketamine in depression as a single 

agent. Few trials have used ketamine as an adjunctive therapy in depression. Given 

ketamine’s robust antidepressant properties, it had been proposed that ketamine may 

increase the efficacy of ECT if it is used as the anaesthetic agent or possibly also reduce 

cognitive side-effects. The American Psychiatric Association recommends methohexital, 

which is a barbiturate, as the anaesthetic agent of choice for ECT. For trials that were 

investigating ketamine as an adjunctive therapy in ECT, the methohexital was either 

substituted for ketamine or alternatively the ketamine was added in as a bolus sub-anaesthetic 

dose with the methohexital.  

A recent meta-analysis (McGirr et al. 2017) examined 10 trials with a total of 333 

participants with a diagnosis of major depressive episode who were undergoing ECT with 

ketamine being used as the anaesthetic. Using ketamine as an anaesthetic was not 

significantly superior, in terms of depression scores, to other anaesthetics used in ECT and 
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so it did not recommend using ketamine in ECT. It was also associated with an increase in 

rates of confusion following ECT.  

 

1.6.2. Ketamine as an adjunctive agent with antidepressant therapy in unipolar 

depression 

There has been a limited number of trials so far that have used ketamine as an adjunctive 

agent however the results have so far been positive. One trial (Hu et al. 2016) used a single 

dose of intravenous ketamine augmentation in patients with severe depression who were 

newly initiated on escitalopram 10mg. This was a randomised double-blind controlled trial (n 

=30) comparing ketamine with placebo (saline). The results showed that depression scores 

were significantly lower with ketamine from 2 hours post infusion until 2 weeks. There was a 

shorter time to response and remission in the ketamine group compared to placebo. 

Limitations to this study included the antidepressant being restricted to escitalopram, small 

sample size of 30 and inactive placebo which may have compromised blinding. This was the 

first randomised controlled trial comparing ketamine with placebo as an adjunct to 

antidepressants in MDD. The aim of this was to speed up recovery from depression to bridge 

the gap while waiting for oral antidepressants to take effect. 

Another trial (Cusin et al. 2016) looked at ketamine augmentation in treatment resistant 

depression, using a two-step escalating dose but with an open non-randomised design. The 

initial dose was 0.5mg/kg and this was increased to 0.75mg/kg for the final three infusions. 

The results showed that depressive symptoms improved, and the effect was more pronounced 

during the escalated dose phase. Limitations to the study included small sample size (14 in 

total), open design, no placebo arm and the interval between infusions varied between and 

within patients. Rates of side effects were very similar to other trials of this nature. 

Depersonalisation was more frequently reported at the lower ketamine dose. Overall, both 

infusion doses were well tolerated with very few dropouts.  
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1.6.3 Ketamine as an adjunctive treatment in bipolar disorder 

Ketamine has been used in multiple trials as an adjunctive agent in treatment resistant bipolar 

depression. An open label trial enrolled 53 patients with treatment resistant bipolar depression 

who were on at least one mood stabiliser and who did not improve with oral antidepressants 

(Rybakowski, Permoda-Osip, and Bartkowska-Sniatkowska 2017). Just over 50% of these 

patients responded to one ketamine infusion after 7 days. None of these patients experienced 

a switch to mania or hypomania, a consistent finding in all bipolar patients (maintained on 

mood stabilisers) who have received ketamine. 

Another randomised placebo-controlled double blind add-on study (Diazgranados, 

Ibrahim, Brutsche, Newberg, et al. 2010) used intravenous ketamine and placebo (saline) two 

weeks apart in patients with a diagnosis of treatment resistant bipolar depression who were 

on therapeutic levels of lithium and valproate. Depressive symptoms improved significantly in 

subjects receiving ketamine until three days after the infusion. Limitations to this study include 

small group size (9 per group).  Additionally, these patients had treatment resistant bipolar 

depression who were late in their course of illness and thus results may not be generalizable.  

 

1.6.4 Ketamine as an adjunct to Cognitive Behavioural Therapy  

As the antidepressant response to ketamine tends to be short lived, researchers have been 

trying to find ways to prolong this effect. One proposal was to combine ketamine infusions with 

cognitive behavioural therapy (CBT). An open label trial comprised of 16 participants with 

treatment resistant depression received four intravenous infusions of ketamine over two 

weeks alongside CBT which took place over 10 weeks (Wilkinson et al. 2017). Response and 

remission rates were similar to other studies however median time to relapse was 12 weeks, 

which is much longer than the two weeks reported in other trials (Ibrahim et al. 2012). As there 

is no control group in this trial, it is difficult to determine whether the sustained effects are 
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specifically due to CBT or primarily supportive effects. CBT however may be an option for 

extending the antidepressant effect of ketamine.  

 

1.7 Predictors of response 

1.7.1 Correlation between ketamine’s antidepressant effects and dissociation 

It has been a common finding that ketamine has the potential to cause people to feel 

disconnected from reality. This effect is known as dissociation. It has been suggested that 

there may be a positive correlation between the intensity of dissociative symptoms and 

ketamine’s antidepressant effect. Analysis was performed on 108 patients with treatment 

resistant unipolar and bipolar depression who received one infusion of ketamine at a dose of 

0.5mg/kg (Luckenbaugh et al. 2014). A significant association between the degree of the 

participants dissociation (as measured by the CADSS) at the end of the 40-minute infusion 

and improvement of depression scores at 230 minutes and Day 7 after the infusion. There 

was, however, no significant association between the presence of psychotic symptoms or 

symptoms of mania with the change in depression scores.  

Changes in blood pressure and pulse were also not significantly associated with 

change in depression scores (Luckenbaugh et al. 2014).  

In a separate study, researchers further divided dissociation into three domains – 

depersonalisation, derealisation and amnesia (Niciu et al. 2018).  This was an attempt to find 

out which part of dissociation (if any) was associated with the largest decrease in depression 

scores. It was found that increased depersonalisation (in particular) and derealisation was 

predictive of an antidepressant response. Amnesia was not associated with a significant 

change in depression scores.   

Another trial examined the relationship between intensity of psychotomimetic 

symptoms and decreases in depression scores in 27 inpatients diagnosed with MDD who 

were given a single ketamine infusion (Sos et al. 2013). This was a double blind, cross over, 
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placebo-controlled trial. There was a trend found between a greater change in psychotic 

symptoms (as measured by the brief psychiatric rating scale) and reduction in depression 

scores. This effect was most obvious seven days after the infusion was administered. There 

was also a moderate correlation between negative symptoms including emotional withdrawal, 

motor retardation, blunted affect and disorientation with ketamine’s antidepressant effect.  

 

1.7.2 Clinical predictors of response to ketamine 

There has been recent interest in possible predictors that may influence the likelihood of 

responding to ketamine in those with a diagnosis of depression. In one particular study, 

participants with a diagnosis of TRD, (n=23) were given a single intravenous infusion of 

ketamine (0.5mg/kg) over 40 minutes. The response rate (a 50% decrease from baseline 

Montgomery and Asberg Depression Rating Scale) was much higher in those participants with 

a positive family history of alcohol dependence compared to those without a family history 

(67% compared to 18%, p=0.02) (Phelps et al. 2009).  

Subsequent to this study, another trial examined predictors of an extended response 

to ketamine, in those with a diagnosis of unipolar or bipolar depression (Pennybaker et al. 

2017). Of the 93 participants, only 12 continued to meet response criteria at two weeks after 

the ketamine infusion. A positive family history of alcohol dependence correlated with a 

superior antidepressant response from ketamine at two weeks post infusion. The exact 

mechanism of this is not known but it is thought to be related to a polymorphism in the NMDA 

receptor which is associated with a family history of alcohol dependence (Schumann et al. 

2008).  

 

1.8 Media reporting of ketamine as a treatment for depression 

Ketamine’s use in psychiatry was actually first reported back in 1973 when it was used as an 

abreactive agent in a psychiatric inpatient population (Khorramzadeh and Lotfy 1973). Since 
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the initial reporting of a single slowly infused sub-anaesthetic dose of ketamine (0.5mg/kg) as 

a rapid acting antidepressant in 2000 (Berman et al. 2000), there has been growing public 

interest in this potentially novel antidepressant. There is a risk-benefit ratio to be considered 

for the safe, supervised and regulated use of ketamine for treating depression as well as a 

need to identify clear evidence-based indications for its appropriate use in regular clinical 

practice.  

Due to the increased scientific interest in ketamine to treat depression - coupled with 

concerns about unregulated prescribing and dosing, adequacy of safety monitoring and risk 

of abuse – I wanted to explore how ketamine was being reported in the public media. Media 

can have a powerful influence over the general public and has the ability to potentially impact 

how a medical treatment is viewed. An analysis of print news relating to ketamine as a 

treatment for depression, published in Canada and the United States from 2000-2015, was 

previously reported (Zhang et al. 2017). The authors found that articles published from 2008 

onwards were more likely to encourage the use of ketamine in depression, despite a limited 

evidence base. I widened the search to worldwide online news media and assessed for any 

similar trends. I decided to examine online news sources due to the increasing trend away 

from print news and towards digital content (Westlund and Färdigh 2015).  

 

1.9 Hypothesis and Objectives 

1.9.1 Study 1: 

1.9.1.1. Objective 

To conduct a randomised, controlled, double-blind pilot trial of ketamine compared to 

midazolam as an adjunctive therapy for depression, to assess feasibility of the treatment 

protocol and gather information on recruitment rates, success of blinding and dropout rates to 

inform a future definitive trial. I also aimed to assess the physical safety and tolerability of 

repeated (x4) once-weekly infusions of ketamine vs. midazolam in this patient population.  
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1.9.1.2 Hypothesis 

I hypothesized that the treatment protocol would be feasible, that participant adherence  

to four treatment infusions would be adequate and that treatments would be safe and tolerable.  

 

1.9.2 Study 2: 

1.9.2.1 Objective 

To evaluate the reporting of ketamine as an antidepressant treatment in online media from 

2000-2017 and establish any potential trends over this time period.   
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Chapter 2: Materials and Methods 

2.1 Introduction  

Most of the work presented in this thesis is based on the clinical trial entitled ‘Ketamine as an 

adjunctive therapy for Major Depression - a randomised controlled pilot trial: The Karma-Dep 

Trial’. This is a randomised, controlled, parallel-group, pilot clinical trial of ketamine versus 

midazolam as an adjunctive treatment for a major depressive episode. The main purpose of 

the pilot study was to assess trial processes to help inform a future definitive trial. 

Patients who were admitted to St Patrick’s Mental Health Services for treatment of a 

depressive episode, and who met eligibility criteria for the trial, were approached by the 

research team within ten days of admission to hospital. If agreeable, they were then provided 

with information on the trial and given an opportunity to ask questions and discuss the trial 

with their family if they wished, before committing to take part in the trial.  

Depressive episodes were diagnosed using the Diagnostic and Statistical Manual of 

Mental Disorders – fifth edition, DSM-5 (APA 2013). After participants consented, they were 

invited to be randomised to a course of four once-weekly ketamine or midazolam (active 

comparator) infusions. Treatment-as-usual, by the participants’ treating teams, continued 

throughout the entire trial. Block randomisation was independently performed, and a 

randomisation list was produced. Physical, psychotomimetic and cognitive outcomes were 

monitored before, during and after all four infusions. My aim was to assess trial process 

outcomes to help inform a future definitive trial. Some of these include rates of recruitment, 

completion of assessments, success of blinding and dropout rate.  
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2.2 Materials 

2.2.1. Hamilton Rating Scale for Depression, 24-item 

The Hamilton Rating Scale for Depression (Hamilton 1960), appendix 1, has been in use for 

almost 60 years. The scale was originally used to assess depression severity and the 

effectiveness of the first group of antidepressants. It is a validated depression rating measure 

and is the primary clinical outcome of this trial. The Hamilton rating scale for depression is the 

most commonly used measure of depression (Williams 2001), which makes comparison 

between various clinical trials possible.  

The HRSD-24 consists of 24 questions which are rated on a scale of either 0-2 or 0-4. 

These questions assess the presence and severity of biological and cognitive symptoms of 

depression as well as psychotic and compulsive symptoms. The total score is the sum of the 

24 questions which can range from 0-77. Higher scores indicate more severe depression.  

This clinician rated scale is based on symptoms experienced by the participant over 

the preceding seven days. It contains both participant-rated items as well as observational 

items which are scored by the raters. The observational items include level of agitation and 

degree of insight. The questionnaire also provides an opportunity for collateral history from 

ward staff. With regards to questions related to helplessness, nursing staff can give an 

indication as to how functionally impaired the individual may be and how much assistance 

they require on the ward. Unfortunately, individuals can still score on some items (e.g. 

presence of pain) even though these symptoms may not be related to a depressive illness. 

Scores may also not reflect the severity of an individual’s illness when they lack insight in their 

condition.  

The interrater reliability of the original 17-item HRSD was previously assessed (Bagby 

et al. 2004) and intraclass r was consistently above 0.7, which indicates excellent reliability 

between raters (Cicchetti 1994). Retest reliability ranged from 0.81 to 0.98. There is some 

evidence to show that inter-rater reliability may change depending on the level of skill and 
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expertise of the interviewer and the use of scoring guidelines (Hooijer et al. 1991). The HRSD 

has an accompanying structured interview guide which gives guidance to raters and helps to 

standardise administration of the scale (Williams 1988). This was used by all of the raters 

during the training process prior to the commencement of the Karma-Dep Trial.  

 

2.2.2 Response, remission and relapse  

The primary clinical outcome measure for this study was the HRSD-24. To meet eligibility 

criteria for the Karma-Dep Trial, participants must have scored ≥21 on the HRSD-24 at 

baseline, indicating at least moderate depression severity. Response to treatment is defined 

as achieving ≥60% decrease from baseline HRSD-24 and a score ≤16 on two consecutive 

weekly ratings.  Remission criteria is ≥60% decrease in HRSD from baseline and a score ≤10 

on two consecutive weekly ratings. Criteria for relapse is ≥10-point increase in HRSD-24 

compared to responder baseline score and a HRSD score of ≥16. In addition, this increase in 

the HRSD-24 should be maintained one week later. A readmission to hospital for psychiatric 

treatment is also considered a relapse of a depressive episode.  

 

2.2.3 Hamilton Rating Scale for Depression, 11-item 

As described previously, the HRSD-24 assesses depression severity by asking about the 

subject’s experience over the past week. To assess changes in depressive symptoms over a 

much shorter period of time, I divided these 24 questions into dynamic and non-dynamic items. 

Non-dynamic items include those related to sleep and appetite that are unable to change over 

the course of a few hours. The dynamic items are included in the 11-item HRSD (appendix 2) 

and incorporate the emotional and cognitive symptoms of depression such as feelings of guilt 

and hopelessness. The decision to use a dynamic scale was a pragmatic one and although 

this approach has not been validated, it has been used in other ketamine trials (Su et al. 2017). 
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These items are susceptible to change over a shorter time period. The items that do not 

change are carried forward and added to the 11 items resulting in a 24-item overall score.  

 

2.2.4 Quick Inventory of Depressive Symptomatology, Self-Report, 16-item (QIDS-

SR 16) 

The Quick Inventory of Depressive Symptomatology, appendix 3, was initially developed as a 

28-item clinician-rated scale that was subsequently increased to 30 items to incorporate some 

atypical symptoms of depression based on the DSM-IV diagnostic criteria for depression 

(Rush et al. 1996). The 16-item scale was later developed in 2003 to reduce the time taken to 

complete it and thus became more user-friendly (Rush et al. 2003).  

The QIDS-SR 16 (Rush et al. 2003) is a validated self-report measure of depressive 

symptoms. It is best practice to include both self-rated and clinician-rated measures of 

depressive symptoms to assess treatment response in depression (Uher et al. 2012). The 16 

items included in the QIDS-SR 16 are scored across nine separate domains that include 

mood, sleep, concentration, appetite and suicidal ideation. Each question is scored from 0-3. 

The total score, which is the sum of the highest scores recorded over the nine domains, ranges 

0-27. Higher scores indicate a more severe depression. The QIDS-16, like the HRSD-24, rates 

symptoms over the past week.  However, it was also used during infusion clinics to assess for 

change in depressive symptoms over a much shorter period of time.  

An analysis carried out on 596 outpatients with chronic depression, compared some 

psychometrics between the QIDS-SR 16 and the HRSD-24 (Rush et al. 2003). The internal 

consistency was high for the QIDS-SR 16 with a Cronbach's alpha of 0.86. Scores were also 

highly correlated between the QIDS-SR 16 and the HRSD-24 with a Cronbach’s alpha of 0.86. 

Both scales were deemed to be sensitive to change in depressive symptoms.  
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2.2.5 Mini International Neuropsychiatric Interview (MINI) 

The MINI, appendix 4, is a short structured diagnostic interview, developed by clinicians, 

initially for ICD-10 and DSM-IV psychiatric disorders (Sheehan et al. 1998). The MINI has 

since been revised for DSM-5 diagnoses (Hergueta and Weiller 2013). The interview takes 

approximately 15 minutes to administer and screens for 17 psychiatric disorders. The 

advantage to using the MINI, over other structured interviews, is that it is much easier to use 

and less time consuming, making it an appealing alternative particularly when screening larger 

numbers of participants in research. It is clear and easy to administer and does not require 

much training for those administering it. It is sensitive and specific in screening for major 

psychiatric disorders. As this assessment takes less time than other structured interviews, 

patients tend to be more tolerant of it and in general have less problems completing it. Patients 

feel that is covers most of their symptoms without being too tedious (Pinninti et al. 2003).  

 

2.2.6 Maudsley Staging Method for Treatment Resistance in Depression (MSMTRD) 

The MSMTRD (Fekadu, Wooderson, Donaldson, et al. 2009), appendix 5, was designed to 

assess levels of treatment resistance in depression. This model incorporated three factors; 

treatment failures, severity of the depressive episode and duration of episode.  

The first part of the scale is ‘treatment failures’ and scores range from 1-7, with higher 

scores indicating more treatment resistance. Failure to respond to a higher number of 

antidepressants, the commencement of augmentation agents and the use of ECT all increase 

the score. The second area is duration of treatment and this is divided into acute (≤12 months), 

subacute (13-24 months) and chronic (>24 months). Scores range from 1 (if acute) to 3 (if 

chronic). The final domain in the MSMTRD is symptom severity which ranges from 

subsyndromal (a score of 1) to severe with psychosis (score of 5).  

The minimum overall score in the MSMTRD across the three items is 3 while the 

maximum score is 15. Total scores of between 3 and 6 indicate mild treatment resistance, 
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scores between 7 and 10 indicate moderate resistance and scores of 11 – 15 indicate severe 

treatment resistance.   

The MSMTRD has shown to have reasonable predictive validity with regards to 

predicting residual depressive symptoms and duration of illness. In one particular trial, the 

MSMTRD scores were positively correlated with length of depressive episode. It was also able 

to reasonably predict level of functional impairment (Fekadu, Wooderson, Markopoulou, et al. 

2009).   

Most other ketamine trials have used only number of failed antidepressants as a 

measure of treatment resistance (Phillips et al. 2019; Popova et al. 2019). The MSMTRD 

provides more detailed information and gives a more global picture of treatment resistance 

which I felt was clinically relevant.  

 

2.2.7 Montreal Cognitive Assessment (MoCA) 

The MoCA, appendix 6, was designed as a rapid screening instrument for mild cognitive 

dysfunction (Nasreddine et al. 2005). It assesses multiple cognitive domains, including 

orientation, attention and concentration, executive function, short term memory recall and 

working memory, language and visuospatial ability. It is administered in approximately 10 

minutes and requires little training.  

It is scored out of 30 with higher scores indicating a better performance. The cut off 

score for a suspicion of mild cognitive impairment had been 26/30. One point was added to 

the overall score if the individual had fewer than 12 years of formal education (Nasreddine et 

al. 2005). A recent meta-analysis suggested a lower cut-off score of 23/30 for a suspicion of 

mild cognitive impairment to increase the test’s sensitivity and reduce the false positive rate 

(Carson, Leach, and Murphy 2018).  
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2.3 Assessment of psychotomimetic side-effects 

2.3.1 Brief Psychiatric Rating Scale (BPRS) 

The BPRS (Overall and Gorham 1962), appendix 7, was originally developed as a 16-item 

questionnaire to assess for a variety of psychotic symptoms and response to treatment in 

those patients with psychotic illnesses such as schizophrenia. Two further items were added 

in 1966 (excitement and disorientation), resulting in a total of 18 items (Hedlund and Vieweg 

1980). It is a clinician administered interview that incorporates observations made by the 

clinician as well as a self-report from the patient.  

In line with previous clinical trials using ketamine as an antidepressant, we used the 

four item BPRS which enquired about positive psychotic symptoms (aan het Rot et al. 2010). 

The four items included questions relating to hallucinations, suspiciousness, bizarre behaviour 

and unusual thought content. These assess for potential psychotomimetic side effects of 

ketamine. Each item is scored from 1-7 with a score of 1 indicating absence of that particular 

symptom while a score of 7 indicates extreme severity. The minimum overall score is 4 and 

maximum score is 28. The higher scores indicate more intense and severe psychotomimetic 

side effects. Included in the questionnaire are some prompt questions for each item and a 

detailed scoring system for various responses from the participant.  

 

2.3.2. Clinician-administered Dissociative States Scale (CADSS) 

The CADSS (Bremner et al. 1998), appendix 8, is an instrument designed to assess for 

dissociative symptoms. It consists of 23 questions and is clinician administered. This 

questionnaire enquires about various symptoms including depersonalisation, derealisation, 

amnesia and identity disturbance. For each item, a prompt question is asked and if answered 

positively, further questions are used to verify the severity of that particular symptom. Each 

item is scored from 0-4 in accordance with the CADSS manual. The minimum overall score is 

0 while the maximum score is 92, with higher scores indicating more severe dissociative 
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symptoms. The CADSS has a high interrater reliability (ICC=0.92) and high internal 

consistency (Cronbach’s alpha = 0.94) (Bremner et al. 1998). The CADSS has also been 

shown to be sensitive to change making it a feasible instrument to use if testing for transient 

dissociative symptoms. The CADSS has been previously used in trials that have examined 

the safety of ketamine infusions that have assessed for psychotomimetic side effects (Wan et 

al. 2015; aan het Rot et al. 2010).  

 

2.3.3 Young Mania Rating Scale (YMRS) 

The YMRS, appendix 9, was originally developed as an 11-item clinician administered rating 

scale to assess for symptoms of mania (Young et al. 1978). Items included mood, sleep, 

behaviour and thought content amongst others. In the Karma-Dep Trial, I used only the mood 

item to assess for elation during the infusion clinics. This mood item is rated from 0-4, ranging 

from no evidence of elated mood (score of 0) to euphoria and inappropriate behaviour (score 

of 4). The item is observer rated, easy to use and so does not require extensive training. The 

YMRS has been used in other trials examining intravenous ketamine for depression (Hu et al. 

2016).  

 

2.3.4 Patient-rated Inventory of Side-effects (PRISE) 

The PRISE (Wisniewski et al. 2006), appendix 10, is a self-rated questionnaire used to assess 

for any physical and cognitive side effects that might be related to an intervention. It was 

initially designed for use in the Sequenced Treatment Alternatives to Relieve Depression 

(STAR*D) trial to assess for potential side effects secondary to pharmacological treatments 

used in depression (Rush, Trivedi, et al. 2006). It consists of nine categories of symptoms 

including genitourinary, gastrointestinal, cardiac and sexual functioning. The questions refer 

to symptoms that may have been experienced over the past week, but this can be altered to 

assess for any new symptoms over the course of hours or days. If the participant identifies 
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with a particular symptom, a dichotomous rating for ‘tolerable’ or ‘distressing’ is provided for 

each symptom category. This questionnaire has been used in multiple ketamine trials as a 

battery of assessments to assess for safety and tolerability (Wan et al. 2015; Murrough, Perez, 

et al. 2013).  

 

2.4 Participant background information  

Demographic data (appendix 11) were obtained at baseline from patient interview and patient 

clinical notes. These included age, gender, weight, height, occupation, educational attainment, 

duration of index depressive episode, number of previous depressive episodes, history of 

medical illness, personal and family history of alcohol/substance dependency and presence 

of psychotic symptoms (detected by the MINI). Current medications were recorded and any 

changes in medications were documented throughout the trial and at follow-up interviews. 

Participants were also asked about other therapies (including their engagement with allied 

health professionals) and programmes that they might have been attending while in hospital.  

 

2.5 Case Report Form (CRF)  

A CRF was compiled for all participants in the Karma-Dep Trial, as required by the 

specifications of Directive 2001/20/EC of the European Parliament and of the Council of 4 

April 2001. The contents of the CRF were reviewed and approved by the Research Ethics 

Committee of the Mater Misericordiae Hospital and St Patrick’s University Hospital as well as 

the Trial Data Monitoring Committee. The contents and structure of the CRF are listed in 

Appendix 12.  The CRF also contains protocols and operating procedures specific to this trial.  
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2.6 Method 

2.6.1 Pilot trials 

Pilot trials are also known as feasibility trials and should be performed before a main definitive 

study to avoid failed trials, which can be time consuming and expensive. They are routinely 

performed across all specialities in medicine (Thabane et al. 2010). They are small studies to 

help design a confirmatory study (Arain et al. 2010). The main purpose of a pilot study is to 

assess trial processes to inform a future definitive trial. Pilot studies can help prevent failure 

of larger scale, more expensive, studies by initially assessing feasibility of the study on a much 

smaller scale and establishing whether it can recruit and retain eligible participants. If the pilot 

trial is deemed unfeasible, it saves money, time and resources being invested into proposed 

larger trials that are unlikely to recruit the number of participants needed for adequate 

statistical power. Investigators can use their experience of the pilot trial to help modify, if 

necessary, the design of the definitive trial. 

Thabane et al (Thabane et al. 2010) summarised the reasons that pilots trials need to be 

performed under four main categories: 

1. To examine trial processes such as ability to recruit and retain participants in the trial. 

2. To assess resources needed, including expenses and time, or if there are any 

problems with equipment, etc. 

3. To elicit potential management issues such as data collection and input and establish 

if there are any problems with staff. 

4. To determine any scientific issues such as response to the drug, potential safety issues 

or side-effects.  

Often, pilot trials never get published, as the emphasis is placed wrongly on statistical 

significance rather than feasibility (Van Teijlingen et al. 2001). It is crucial that pilot trials are 

published and shared in order to guide other researchers in the field who may be interested 
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in undertaking a similar study. This can therefore save expense and time for other 

investigators.  

The Karma-Dep Trial is a pilot trial which was designed to assess the feasibility of using 

intravenous sub-anaesthetic dose of ketamine as an adjunctive therapy in depression. I looked 

at assessing various aspects of this trial such as the safety and tolerability of ketamine, 

recruitment ability, dropout rates as well as reasons for dropouts. This pilot trial was not 

designed to assess efficacy. Rather, a 95% confidence interval for the difference between 

HRSD-24 scores between ketamine and midazolam groups, at the end of treatment, was 

obtained and used to inform a future definitive trial. In this trial, a control group (midazolam) 

was used to help with maintaining the blinding as well as participant retention.  

In general, it is not advised that data from the pilot trial should be included with data from 

the definitive trial (Leon, Davis, and Kraemer 2011). Often, changes are made to the study 

protocol of the definitive trial, therefore, by combining the results of both, variation will be 

introduced.  

It is difficult to estimate an accurate sample size for a pilot study. The pilot trial should 

recruit the minimum number of participants needed to answer the research question to reduce 

any unnecessary time and effort dedicated to the pilot trial. There should be enough 

participants to get an idea of how feasible the study is and any difficulties the investigators are 

likely to face. A pilot trial of 10 patients per group is considered adequate (Whitehead et al. 

2016).  

 

2.6.2 Study approval and governance   

This clinical trial was approved by the Research Ethics Committees of both the Mater 

Misericordiae Hospital (appendix 13) and St Patrick’s University Hospital (appendix 14). 

Annual reports were required for both ethics’ committees. This trial was also approved by the 

Health Products Regulatory Authority (HPRA) (appendix 15). The HPRA is the independent 
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regulator of health products in Ireland and their role is to protect public health. The HPRA 

assesses the quality, safety and effectiveness of healthcare products so that any potential 

risks are minimised. The HPRA request an annual Development Safety Update Report on all 

approved clinical trials (www.hpra.ie).  

Clinical trials that take place within the EU are governed by the ‘Clinical Trials 

Directive’. This directive provides guidelines for the conduct on clinical trials that use a 

medicinal product. After obtaining approval from both ethics’ committees and the HPRA, we 

were required to obtain a ‘EudraCT’ number (2016-004764-18). The EudraCT database 

contains details on all clinical trials falling within the scope of the Clinical Trials Directive. It 

enables competent authorities from EU countries to oversee clinical trials and investigational 

medical products development. This ensures the protection of subjects in clinical trials 

(European Medicines Agency 2018).  

We have ensured that this study is conducted in accordance with the ethical principles 

that have their origins in the Declaration of Helsinki in accordance with Good Clinical Practice 

(GCP), as defined by the International Conference on Harmonisation (ICH) and in accordance 

with the ethical principles underlying European Union Directive 2001/20/EC and 2005/28/EC.  

I compiled and managed a trial master file which contained the following documents: 

• Clinical Trial Protocol  

• Participant Information Leaflet (Appendix 16)  

• Case Report Form  

• Investigator’s Brochure: ketamine  

• Investigator’s Brochure: midazolam  

• Trial Specific Protocol: Emergency Unblinding of Trial Participants (Appendix 17) 

• Trial Specific Protocol: Pharmacy Dispensing and Return Protocol for Investigational 

Medicinal Products (Appendix 18)  

• Trial Specific Protocol: Charter for Trial Steering Committee  

https://ec.europa.eu/health/sites/health/files/files/eudralex/vol-1/dir_2001_20/dir_2001_20_en.pdf
https://ec.europa.eu/health/sites/health/files/files/eudralex/vol-1/dir_2001_20/dir_2001_20_en.pdf
https://eudract.ema.europa.eu/
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• Trial Specific Protocol: Charter for Data Monitoring Committee  

• Certificate of Indemnity for clinical trial activity 

• Confirmation of both Research Ethics Committees and HPRA approval  

• Log of Delegated Responsibilities (Appendix 19)  

• Trial equipment maintenance checklist 

• Research staff file and Curriculum Vitae  

• Training record for trial staff  

The above documents were updated and reviewed as required. Each researcher working 

on the trial was required to familiarise themselves with these documents annually. All 

researchers working on the trial completed certification in Good Clinical Practice for Clinical 

Trials.  

This trial was made public through registration with www.clinicaltrials.gov (registered 

number NCT03256162) and also through the eudraCT database (eudraCT number 2016-

004764-18).  

A Trial Management Group consisting of the Principal Investigator, myself and other 

researchers met weekly during the trial to discuss any recruitment difficulties or other potential 

trial issues and to update the CONSORT flow diagram. A CONSORT flow diagram, is a flow 

chart which shows the most updated enrolment, intervention, allocation and follow-up during 

randomised controlled trials (Moher et al. 2012).  

An independent Data Monitoring Committee was formed which met on a six-monthly basis 

throughout the trial to review reports compiled by myself. A Trial Steering Committee was also 

formed and met on a six-monthly basis throughout the trial to review the recommendations of 

the Data Monitoring Committee and to make a recommendation regarding continuation of the 

trial. 
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2.6.3 Randomisation and Blinding 

Block randomisation was performed by another researcher within St Patrick’s University 

Hospital, who was not associated to the Karma-Dep Trial in any way.  Randomisation was 

done in blocks of two and four so that there would be as close to equal numbers as possible 

in each group by the end of trial. The allocation information was provided to the anaesthetist 

working on the trial in the form of a randomisation list. This was to ensure allocation 

concealment. This randomisation list was stored in a locked cabinet to which only the 

Anaesthetist had access. In the event of emergency unblinding, there was a protocol in place 

so that clinical staff could access the randomisation list and check what drug had been 

administered to the participant. This system had been successfully piloted in a previous 

ketamine trial at St Patrick’s University Hospital (NCT02414932) (Finnegan et al. 2016). The 

matching set of envelopes containing allocation information were to remain unopened but 

could be used if emergency unblinding was indicated. Unblinding for one or all participants 

was only to take place if it was 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 could unblind a single subject. Fortunately, in the 

Karma-Dep Trial, there was no breaking of the blind whatsoever.  

Study treatment assignment was 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 was not blinded but he was also not involved 

in assessments or data analysis. Infusions were 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 was assessed after the first and final 

treatments and at the end of the three-month follow up. 
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2.6.4 Study assessments 

Baseline assessments were required to assess eligibility for the Karma-Dep Trial. The MINI 

was performed on participants at baseline and was used in this study to confirm a diagnosis 

of major depressive episode due to either unipolar major depressive disorder or bipolar 

disorder (DSM-5). It also helped to exclude participants that met criteria for other primary axis 

one disorders or substance misuse. A disadvantage to using the MINI was the inability to 

screen for most personality disorders, particularly borderline personality disorder. To exclude 

for these disorders, I therefore had to rely on these diagnoses being documented in patient 

records. Patients were excluded from the trial if they had symptoms that were considered to 

be of a primary Axis II disorder.  

The MSMTRD was completed at baseline to assess level of treatment resistance for 

each participant. The participant’s history, clinical notes and current and past prescribed 

medications are all used to help complete the questionnaire as accurately as possible. 

Adequate doses were defined using the Maudsley Prescribing Guidelines (Taylor et al., 2015).  

The HRSD-24 was done when patients expressed interest in participating. Participants 

needed to receive a score of at least 21 on the HRSD-24, indicating at least moderate 

depression, to be eligible for this trial. The HRSD-24 was performed at baseline and on a 

weekly basis during the four-week infusion period as a measure of depressive 

symptomatology and response to treatment. Follow up assessments using the HRSD-24 were 

completed at one, six and 12 weeks after the final infusion.  

The 11-item HRSD was performed at two time points during each infusion clinic when 

we were expecting a change in depression symptomatology over a short period of time. These 

were carried out at 120 and 240 minutes after the infusion. The full 24-item HRSD was used 

at all other time points during the trial and at all follow up assessments. 

The QIDS-SR 16 was administered each time point that the HRSD-24 and HRSD-11 

were done. The participants would fill out the questionnaire themselves, which usually took a 
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few minutes. Participants generally found this easy to complete and rarely asked for any 

assistance or clarification in relation to the questions but were helped by research staff if the 

need arose.    

The BPRS, CADSS, YMRS and PRISE were all administered together at various time 

points during the infusion clinics (-60minutes, +30 minutes and +60minutes). It has been 

shown, in previous studies, that psychotomimetic effects tend to peak within 20-30 minutes 

and resolve within 60 minutes (Sos et al. 2013).  We chose our time points because by doing 

these assessments 30 minutes into the infusion we hoped to increase the chances of capturing 

any potential psychotic symptoms that the participant may be experiencing. At 60 minutes 

post infusion, our assumption was that any transient psychotomimetic symptoms should have 

resolved.  

In the Karma-Dep Trial, the only cognitive measure that was performed throughout the 

study was the MoCA. This was done at baseline, one day after infusions one and four as well 

as at final follow-up at 3 months after the final infusion. This validated cognitive measure was 

performed and scored by trained researchers. The cut-off score we used for the MOCA, for 

eligibility to enter the trial, was 24/30. We chose this cut off point (rather than 26/30) as quite 

often, older adults in particular, can exhibit some cognitive difficulties during a depressive 

episode which tend to resolve after appropriate treatment (Lantz and Buchalter 2001). This is 

described as a ‘pseudodementia’ and was first described in 1979 (Wells 1979).  

 

2.6.5 Study location 

This trial took place at St Patrick’s University Hospital, Dublin. This is a flagship hospital for St 

Patrick’s Mental Health Services and is comprised of 241 beds. Eligibility for this trial was 

restricted to inpatients of St Patrick’s University Hospital. St Patrick’s Mental Health Services 

is Ireland’s largest independent-sector mental health service provider. Most of the inpatients 
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in St Patrick’s University Hospital have private health insurance. In 2017, 43% of the Irish 

population had private health insurance (Health Insurance Authority, 2017).  

 

2.6.6 Participants and consent  

Potential participants were those who were admitted to St Patrick’s University Hospital for 

treatment of a major depressive episode (either unipolar or bipolar depression) between 

06.09.17-12.06.18. Admissions to St Patrick’s University Hospital were screened daily and 

anyone who met eligibility criteria was approached by researchers. If agreeable, a HRSD-24, 

MoCA and MINI were completed to confirm the diagnosis and ensure a depressive episode of 

at least moderate severity.  

Verbal and written information was provided to the participant if they were interested 

in participating in the trial and they were required to consider this for a minimum of 24 hours 

before providing informed written consent. The patients had an opportunity to ask questions 

and researchers were happy to meet with their families if they had any further questions or 

concerns. If a participant was eligible and agreeable to participate, the consent form (appendix 

20) was completed, signed by a clinician and witnessed by another member of the research 

team. An email was then sent to the patient’s treating consultant to inform them that their 

patient was taking part in the trial. The participant would then commence ketamine/midazolam 

infusions at the next clinic which took place every Wednesday morning.  

Inclusion criteria 

(i) ≥18 years old 

(ii) HRSD-24 score of ≥21 

(iii) Voluntary admission for treatment of an acute depressive episode 

(iv) Meet DSM-5 criteria for major depressive disorder (MDD) or bipolar affective 

disorder (current episode depression) 
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To be eligible for inclusion, each subject must have met each of the above criteria at Screening 

and must have continued to fulfil these criteria at Baseline.   

Exclusion criteria 

All candidates meeting any of the exclusion criteria at screening/baseline were excluded from 

study participation. Subjects were excluded from the study if any of the following criteria were 

met at Screening or at Baseline: 

(i) Current involuntary admission 

(ii) Medical condition rendering the patient unfit for ketamine/midazolam. 

Contraindications to ketamine, as per Summary of Product Characteristics, include 

hypersensitivity to the active substance, uncontrolled hypertension, severe 

coronary or myocardial disease, CVA and cerebral trauma. Contraindications to 

midazolam include known hypersensitivity to benzodiazepines, severe respiratory 

failure or acute respiratory depression. 

(iii) Active suicidal intention 

(iv) Dementia 

(v) History of Axis 1 diagnosis other than a major depressive episode 

(vi) ECT administered within the last two months 

(vii) Alcohol/substance dependence in the previous six months 

(viii) Pregnancy or inability to confirm use of adequate contraception during the trial 

(ix) Breastfeeding women 
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2.6.7 Study procedures 

Baseline assessments were performed after patients had met eligibility criteria and had 

consented to participate in the trial. This was done at least a day prior to the first infusion clinic. 

The following battery of assessments was completed at baseline: 

• Demographic information, clinical information   

• Hamilton Rating Scale for Depression, 24-item  

• Quick Inventory of Depressive Symptomatology, Self-Report, 16-item  

• Maudsley Staging Method for Treatment Resistance in Depression  

• Mini-International Neuropsychiatric Interview 

• Montreal Cognitive Assessment 

 

Timepoint 

-60min 0min +30min +60mim +120min +240min 

Pre-infusion Start of 
infusion 

Intra-
infusion 

20 mins 
post 
infusion 

80 mins 
post 
infusion 

End of clinic 

Participant 
checklist 

Arrival 
checklist ---------- ---------- ---------- ---------- 

Departure 
checklist 

Depression 
Severity  

HRSD-24 
QIDS-SR 16 ---------- ---------- ---------- 

HRSD-11 
QIDS-SR 16 

HRSD-11 
QIDS-SR 16 

Physical Health  
Pre-infusion 
vitals  

Vital signs 
monitored 
every 
10mins 

Vital signs 
monitored 
every 10 
mins 

Vital signs 
monitored 
every 
20mins  

Vital signs 
monitored 
every 
40mins 

 
End of clinic 
vital signs 

Psychotomimetic 
Effects  

CADSS 
---------- 

CADSS CADSS 
---------- ---------- 

BPRS 
---------- 

BPRS BPRS 
---------- ---------- 

YMRS 
---------- 

YMRS YMRS 
---------- ---------- 

Tolerability 
PRISE 

---------- 
PRISE PRISE 

---------- ---------- 

Table 2.1 Study procedures at infusion clinics.   

 

HRSD-24   Hamilton Rating Scale for Depression, 24-item 

QIDS-SR-16  Quick Inventory of Depressive Symptoms, Self-Report, 16-item  

HRSD-11  Hamilton Rating Scale for Depression, 11-item 

BPRS    Brief Psychiatric Rating Scale  
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CADSS   Clinician-administered Dissociative States Scale  

YMRS    Young Mania Rating Scale  

PRISE    Patient-rated Inventory of Side-effects  

 

 

2.7 Data Quality Assurance 

All researchers involved in this trial completed training in Good Clinical Practice. 

Researchers involved in the assessments throughout the trial underwent training in how to 

administer and interpret the various questionnaires. For the primary clinical outcome 

measure, the HRSD-24, interrater reliability analysis was also assessed. This was done 

every six months or if any new researchers started to work on the trial. The dates that the 

inter-rater reliability analyses were done are outlined in Table 2.2.  

Training in the HRSD-24 involved mandatory independent reading of the assessment 

manual. I also organised numerous meetings where we went through the assessments in 

detail and discussed any questions or confusion anyone had experienced with regards to the 

scoring system. Researchers would then observe an experienced rater perform a HRSD-24 

with a variety of patients.  

To assess the inter-rater reliability, 6-8 video recordings were played of various 

researchers completing a HRSD-24 with different patients. These patients had consented to 

the recording and to it being played in front of various members of the research team. These 

recordings were then deleted after the process was complete.  

For training in the other assessments, researchers undertook independent reading of 

assessment materials. Multiple meetings were held between the research team, prior to the 

commencement of the trial, to discuss any scoring issues that may have arose.  
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Date Number of raters Interclass correlation coefficient 

May 2017 4 0.95 

July 2017 5 0.98 

January 2018 6 0.97 

Table 2.2 HRSD-24 Inter-Rater Reliability for Karma-Dep Trial Raters 

 

Assessments were carried out by every member of the research team. When each 

assessment was complete, the score was counted and recorded on the front of the 

assessment. Data entry, into a Microsoft excel spreadsheet, was done approximately every 

two weeks. This was done in pairs as to minimise any potential errors. The second 

researcher would check that the assessments were added up correctly prior to entry into the 

spreadsheet. When the entire trial was complete, two researchers, one of which was the 

author, rechecked the data entry against the original hard copies to make sure data from all 

participants were correctly entered.  

 

2.8 Participant involvement 

At every infusion clinic, the researchers asked each participant if there was anything that could 

be improved or changed in the trial to make their experience better. This was also done at the 

end of their infusions and at the follow up appointments.  

 

2.8.1 Information provision 

I presented trial information to service users within St Patrick’s Hospital every few weeks as 

part of a rota of clinicians who gave patient lectures on a variety of areas within Psychiatry. 

Along with trial information, an introduction on depression and current treatments was given. 

There was opportunity at the end of the lecture for service users to ask questions and to talk 
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to the lecturer individually. These lectures were well attended and well received by service 

users.  

The Karma-Dep Trial was registered on www.clinicaltrials.gov (registered number 

NCT03256162) which is available to the public. This was updated every six months and also 

when recruitment had started, stopped and when the trial was completed. The trial was also 

registered on the EudraCT database (https://www.clinicaltrialsregister.eu/). Information 

regarding the trial was also made available to the public through the research team’s website 

https://www.tcd.ie/medicine/psychiatry/research/depression/ which was updated on a six-

monthly basis.  

The contact email addresses that were provided on the www.clinicaltrials.gov website 

received a number of inquiries from members of the public wondering if they were eligible to 

take part in the trial. The author responded to all of these requests within 72 hours stating that 

only inpatients in St Patrick’s University Hospital were eligible to participate in the trial. 

 

2.9 Statistical Analyses 

Descriptive statistics were used to report rates of recruitment, willingness to be randomised, 

willingness to complete assessments, medical, cognitive, psychotomimetic and general 

adverse events between groups, adherence to allocated treatments, adherence to follow-up 

between groups, and reasons for dropouts between groups.  

As this is a pilot trial, and therefore insufficiently powered to achieve statistical 

significance, there was no formal comparison of the two treatment groups. However, I 

determined a 95% confidence interval between the two groups at the end of treatment. This 

will be used to inform a future definitive trial. 

Comparative descriptive statistics were used to compare scores on cognitive and 

tolerability assessments. Demographic and Baseline disease characteristic data were 

summarised for each treatment group by presenting descriptive statistics.  

http://www.clinicaltrials.gov/
https://www.clinicaltrialsregister.eu/
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Descriptive statistics were used to report the results of clinical monitoring (heart rate, 

blood pressure, pulse oximetry, and presence of ECG changes), cognitive assessments 

(MoCA), monitoring for psychotomimetic effects (CADSS, BPRS, YMRS, PRISE), and 

adverse effects between groups.  

 

2.10 Online news media reporting of ketamine  

2.10.1 Procedures 

Using Amazon.com’s Alexa web ranking service (https://www.alexa.com/topsites), I identified 

the 30 most popular English-language online news sources in July 2018. Popularity was 

determined by Alexa web ranking, which is based on the average daily time spent on each 

general site, the number of daily page views per visitor, the percentage of referrals the site 

receives from web searches and the total number of sites linking to the news site. News 

aggregators that did not produce original content were excluded. Ethical approval was not 

sought for this study as it did not involve patients or patient personal information. 

 

2.10.2 Inclusion and Exclusion Criteria 

Each website was then searched by entering the word “ketamine” into its native search 

function (e.g. query.nytimes.com) and limited to content within the date range January 1, 2000 

– December 31, 2017. There was no minimum word count required for inclusion criteria.  For 

four publications (theguardian.com, news.com.au, timesofindia.indiatimes.com, time.com), 

the native search algorithm on the site had limited functionality. For these publications, the 

search was conducted using a bespoke Google Advanced Search 

(google.com/advanced_search). 

 

https://www.alexa.com/topsites
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2.10.3 Methods 

Identified articles were catalogued where word count, date and country of each publication 

were noted. Selected articles were then de-identified by removing the date, news source and 

reporter details from each one and converting it to a simple text file.  Two raters then separately 

evaluated each de-identified article according to a 12-item instrument to assess article content 

and created for the purpose of this study. If there were any discrepancies between the 

presence or absence of any of the 12 items, the two raters met to resolve this disagreement 

by reviewing the articles again to reassess the item in question. If an agreement could not be 

reached, a third party could be consulted, however this was not required.  

The instrument consisted of 12 binary questions, aimed to capture some specific details 

about ketamine and its role in treating depression: indications for use; onset, duration and 

mechanism of action; comparison with conventional antidepressants; side-effects and 

potential for misuse; regulatory matters; the depth of reporting by inclusion of expert and 

patient opinion and experience. Raters noted the presence or absence of the following in each 

article. 

1. Did the article discuss the potential clinical indications for ketamine when treating 

depression, e.g. treatment resistance, suicidal ideation?  

2. Did the article describe the rapid onset of ketamine’s antidepressant effects? 

3. Did the article describe the duration of ketamine’s antidepressant effects? 

4. Did the article discuss ketamine’s potential mechanism of action? 

5. Did the article discuss the lack of long-term evidence that ketamine is better than 

standard antidepressants?  

6. Did the article describe subjective effects of ketamine such as dissociation, sedation 

and euphoria? 

7. Did the article mention ketamine’s potential physical side-effects? 

8. Did the article mention ketamine’s abuse or addictive potential? 
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9. Was there a discussion of the presence/absence of any formal guidance on 

ketamine, e.g. FDA, European Union approval? 

10. Did the article discuss the risks of unregulated or unsupervised use of ketamine? 

11. Was there a researcher consulted or quoted? 

12. Was there a patient quoted? 

 

Each question was given a score of 1 if answered ‘yes’ and 0 if answered ‘no’. Each of the 97 

articles was then given a score out of 12 which reflected the level of detail within the article 

(Detail Score), with higher scores representing a more comprehensive overview of ketamine 

in the treatment of depression.  

 

2.10.4 Statistical analysis 

Statistical analyses were performed using SPSS version 24.0 (IBM Corporation, NY, USA). 

For each of the 12 article content questions, the articles were grouped into four distinct time 

frames, each spanning a three-year period: 2006-2008, 2009-2011, 2012-2014, and 2015-

2017. For the proportions that answered yes or no to each of the 12 questions, I used either 

a chi-squared or Fisher’s exact test to assess for differences between the four time periods. 

An analysis of variance was used to assess differences between mean Detail Scores of each 

of the four time periods. A p value <0.05 was deemed statistically significant. 

 

2.11 Contribution to these studies 

2.11.1 Karma-Dep Pilot Trial (study 1) 

I joined the research team at St Patrick’s University Hospital in July 2016. Under the 

supervision of the Principle Investigator of this trial, I wrote the Trial Protocol along with the 

Trial-Specific Operating Protocols, Case Report Form and other trial documents. I obtained 

approval from the relevant authorities for the conduct of the trial (Research Ethics Committees 

of the Mater Misericordiae Hospital and St Patrick’s University Hospital as well as the Health 
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Products Regulatory Authority). With guidance from two trials that were already taking place 

in St Patrick’s University Hospital, using ketamine to prevent relapse in depression 

(ClinicalTrials.gov Identifiers: NCT02414932 and NCT02661061), I established the logistics of 

the Karma-Dep Trial.  

This trial involved several research assistants (RAs) (Ms Claire Slattery, Ms Maebh 

Foley and Ms Gabriele Guscuite) and a consultant anaesthetist (Dr Enda Shanahan, FCA). 

The RAs and I were involved with data entry throughout the trial. We each were responsible 

for screening and recruiting certain wards within the hospital daily. I recruited five of the 25 

participants for this study and completed all their baseline assessments. I updated the weekly 

CONSORT with the help of one RA. I, along with the consultant anaesthetist and RAs, 

attended the infusion clinics on a weekly basis. Here, we all assisted in completing 

assessments with the participants and monitoring vital signs throughout the infusion period for 

a total of four hours. During these clinics, I completed 33% of the assessments. Follow up 

assessments were done by one of the research assistants.  

I completed six-monthly reports for the Data Monitoring Committee and Trial Steering 

Committee as well as annual reports for both Ethics Committees. I also provided the HPRA 

with annual Development Safety Update Reports. I registered this trial with clinicaltrials.gov 

(registered number NCT03256162) and updated this on a regular basis.  

I completed all data analysis independently for the Karma-Dep Trial. I performed the 

analyses and completed interpretation of results for this study. 

 

2.11.2 Ketamine e-news study (study 2) 

This research was supervised by Professor Declan McLoughlin. Two other researchers were 

involved in the data collection - Aaron Neiman (AN) and Claire Slattery (CS). Professor 

McLoughlin, Aaron Neiman and I were involved in the design of the study. AN identified 

relevant articles from the top 30 English language online news sites between 2000-2017. All 
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of these articles were then individually reviewed (by AN) and the articles that selectively 

discussed ketamine being used as a treatment for depression in humans were included for 

analysis. Selected articles were then de-identified by AN. CS and I then separately evaluated 

each de-identified article according to a 12-item instrument to assess article content and 

created for the purpose of this study. I carried out the statistical analysis on this study. I wrote 

the original draft, reviewed and edited the research article for publication. AN and CS were 

also involved in reviewing and editing the paper prior to submission.  
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Chapter 3: KARMA-Dep pilot trial feasibility and primary outcomes 

3.1 Introduction 

Multiple studies conducted in patients with depression indicate that less than 40% of patients 

treated with standard antidepressants achieved remission within 10-14 weeks, thereby 

highlighting the need for novel treatment approaches and faster-acting antidepressants 

(Rush, Trivedi, et al. 2006). One potential answer in addressing the need for more rapid and 

powerful antidepressants is the dissociative anaesthetic ketamine. Ketamine acts as a non-

competitive antagonist of the N-methyl-D-asparate (NMDA) receptor and thus targets the 

excitatory amino acid neurotransmitter glutamate (Zorumski, Izumi, and Mennerick 2016). It 

is postulated that it is via this mechanism that its antidepressant properties are mediated.  

Ketamine has been shown to have rapid-acting but short-lived antidepressant effects. 

Very few trials have used intravenous ketamine as an adjunctive, or add-on, treatment for 

depression with most requiring a washout period of antidepressant prior to commencement 

of ketamine. Serial ketamine infusions have been shown to have a rapid antidepressant 

effect also, and this effect may be maintained for longer than a single infusion (Singh et al. 

2016). Reporting of serial ketamine infusions as an adjunctive treatment to standard routine 

care is limited.   

Sub-anaesthetic doses of ketamine are generally safe and well tolerated but can 

have short-lived physical, psychotomimetic, neurological and psychiatric side-effects (Short 

et al. 2018). Limited use of sub-anaesthetic doses of ketamine is safe with side-effects being 

transient; however chronic, mostly recreational, high-dose ketamine use can cause uropathy 

and dependency (Forster and Harrison 2012). 

I wished to investigate ketamine as an adjunctive treatment to improve recovery in 

patients hospitalised with depression. The aim of this study was to conduct a pragmatic 

randomised controlled patient- and rater-blinded pilot trial of ketamine compared to 

midazolam as an adjunctive therapy for depression. The main objective of this pilot trial was 
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to assess trial procedures to inform a future definitive trial (Thabane et al. 2010). I 

hypothesised that the trial protocol would be feasible.   

 

3.2 Methods 

3.2.1 Study design and participants 

Trial procedures are as described in Chapter 2 (sections 2.2 - 2.9). Briefly, this trial was a 

randomised controlled pragmatic pilot trial of four once-weekly ketamine infusions 

(0.5mg/kg) compared to midazolam infusions (0.045mg/kg) as an adjunctive therapy in 

hospitalised depressed patients. Eligible participants were inpatients ≥18 years old, being 

treated for an acute depressive episode and met DSM-5 criteria for major depressive 

disorder (MDD) or bipolar affective disorder (current episode depression) and scored ≥21 on 

the 24-item Hamilton Rating Scale for Depression (HRSD-24). Treatment-as-usual, directed 

by the participants’ treating teams, continued throughout the entire trial. Psychotomimetic, 

physical, and cognitive outcomes were monitored before, during and after infusions and are 

described in Chapter 4. Participants were followed up for 12 weeks after the final infusion.  

 

3.2.2 Randomisation and blinding 

Block randomisation was performed one in blocks of two and four. Study treatment 

assignment was blinded for both the raters and the participants as well as the regular 

treating teams. Success of blinding for patients and raters was assessed after the first 

treatment. 

 

3.2.3 Assessments 

The primary clinical outcome measure for this study was the change in the 24-item Hamilton 

Rating Scale for Depression (HRSD-24) (Beckham, Leber, and 1985). HRSD-24 scores 
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were obtained 60 minutes (-60 mins) before the infusion began (0 mins) and at 120 and 240 

minutes after the start of the infusion. Scores on items such as sleep and appetite were 

carried over from the -60 mins HRSD-24 as they were unable to change in such a short 

period of time.  The first pre-infusion HRSD-24 scores served as the baseline scores while 

subsequent pre-infusion scores served as weekly HRSD-24 scores with the end of treatment 

score taken one week after the final infusion. Follow-up assessments using the HRSD-24 

were completed at six and 12 weeks after the final infusion. HRSD-24 interrater reliability 

was assessed before the study began and six-months into the recruitment period with 

intraclass correlation coefficient scores of ≥0.95.  

Response to treatment was defined as achieving a ≥60% decrease from baseline 

HRSD-24 and a score ≤16.  Remission criteria were ≥60% decrease in HRSD-24 from 

baseline and a score ≤10 on two consecutive weekly ratings. Criteria for relapse were a ≥10-

point increase in HRSD-24 compared to responders’ end of treatment score and a HRSD-24 

score of ≥16. A readmission to hospital for psychiatric treatment or episode of self-harm was 

also considered a relapse of a depressive episode. The 16-item Quick Inventory of 

Depressive Symptoms, self-report version (QIDS-SR 16) was used at all the same time 

points as the HRSD-24 to measure subjective depression ratings (Rush, Bernstein, et al. 

2006).  

Patient demographic information was collected pre-randomisation and included age, 

weight, education, marital status and socioeconomic group. Clinical variables included age 

of onset of depression, previous number of episodes, duration of index episode, prescribed 

psychotropic medications and length of hospital stay. Additional baseline assessments 

included the Maudsley Staging Method for Treatment Resistant Depression (MSMTRD), 

which is scored from 3 to 15 with higher numbers indicating a greater degree of treatment 

resistance (Fekadu, Wooderson, Donaldson, et al. 2009).   
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3.2.4 Interventions 

Ketamine (0.5 mg/kg) and midazolam (0.045 mg/kg) were made up as 50 ml colourless 

saline solutions and administered as slow infusions over 40 minutes using an infusion pump, 

as previously described (Finnegan et al. 2019). Like ketamine at 0.5 mg/kg, midazolam at 

0.045 mg/kg has anaesthetic effects and causes some sedation with a similar time course. 

Participants were asked to fast for 8 hours prior to infusion clinics. All patients were 

monitored for heart rate, blood pressure, pulse oximetry and ECG before, during and after 

infusions. A researcher contacted each participant 24 hours after each infusion to check for 

additional potential adverse effects.  

Patients were withdrawn from the trial if an infusion was discontinued for 

haemodynamic reasons or other serious medical contra-indications, e.g. over-sedation, 

hypoxia, intolerable adverse physical reactions; the patient developed mania or psychosis; 

the patient became severely depressed and/or suicidal. All infusions took place while 

participants were inpatients.  

 

3.2.5 Statistical analysis 

Baseline clinical and demographic characteristics are presented using descriptive statistics. 

Variables were examined for normality using the Kolmogorov-Smirnov test. 95% confidence 

intervals for the differences between the groups at the end of treatment phase were 

calculated. Descriptive and comparative statistics were performed using IBM SPSS 

Statistics, version 24.0 (IBM Corp, Armonk, NY).  We initially planned to recruit 40 

participants (20 per group) to also allow for some biomarker research (McGrory et al. 2020). 

However, recruitment ended earlier than expected when 25 participants had been enrolled in 

good time, demonstrating that a larger definitive trial was clearly feasible. Twelve 

participants per group is adequate for the purpose of a pilot trial (Moore et al. 2011). A larger 

trial, looking at ketamine as an adjunctive therapy, has commenced which will use samples 
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from participants for the purpose of molecular biomarker research (clinicaltrials.gov 

registration number NCT04939649). Data are presented as means (standard deviation (SD)) 

or medians (range). 

 

3.3 Results 

3.3.1 Participants  

The CONSORT diagram in Figure 3.1 summarises reasons for ineligibility, non-

recruitment and dropouts at each stage of the trial. Recruitment took place over a nine-

month period between September 2017 and June 2018 (figure 3.2) and follow-up 

assessments were completed by September 2018. During this time, 1581 admissions to St 

Patrick’s University Hospital were assessed for eligibility. Of these, 125 (8%) were potentially 

eligible to participate in the trial and 25 (20%) of these agreed to participate.  Thirteen 

patients were randomly assigned to the ketamine arm and 12 to the midazolam arm. I was 

unable to compare this recruitment figure of 20% to other clinical trials as, unfortunately, 

most other trials do not provide this level of detail. Demographic and baseline clinical 

characteristics of the sample are summarised in Table 3.2. The randomised groups were 

reasonably balanced with no major obvious differences between age, gender, baseline 

depression scores and level of treatment resistance. 

Sixteen participants (64%) completed all four infusions, eight in each group. In the 

ketamine group, four (30.8%) participants discontinued after one infusion. Of these, two 

dropped out due to dissociative side-effects, one chose to do a therapeutic programme and 

could no longer attend the infusion clinics and one had improved sufficiently to be 

discharged from hospital. One participant (7.8%) discontinued after two infusions as they 

were prescribed electroconvulsive therapy (ECT). In the midazolam group, three participants 

(25%) discontinued after the second infusion. One was due to side-effects (nightmares), one 

was referred for ECT and one had improved sufficiently to be discharged from hospital. One 
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(8.3%) discontinued after the third infusion as they left hospital against medical advice. End 

of treatment assessments were obtained for 11/13 (85%) of patients in the ketamine group 

and 12/12 (100%) in the midazolam group. Retention rates of participants who agreed to 

remain in the trial for follow-up purposes were as follows: 18/25 (72%) at six weeks and 

19/25 (76%) after 12 weeks. Retention rates in the ketamine group were 9/13 (69%) at six 

weeks and 10/13 (77%) at 12 weeks. In the midazolam group rates were 9/12 (75%) at week 

six and 9/12 (75%) at week 12.    

When asked about treatment allocation after the first infusion session, 10/13 (76.9%) 

in the ketamine group and 7/12 (58.3%) in the midazolam group correctly guessed their 

treatment. For raters, 10/13 (76.9%) guesses for the ketamine group and 10/12 (83.3%) for 

the midazolam group were correct.    
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Figure 3.1 - CONSORT flow diagram 
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Table 3.1 shows the reasons for non-eligibility and reasons for declining in those who were 

eligible to take part in the trial.  

 N 

Screened  1581 

Eligible for trial (% of all referrals)  125 (8%) 

Reasons for 
non-
eligibility  

Other axis 1 disorders 710 

No consultant consent  129 

HRSD-24 score of < 21 64 

Substance abuse within 6/12  96 

Involuntary admission 24 

Referred for ECT 137 

Primary Axis II disorder 147 

Other 149 

Eligible but declined (% of all eligible) 100 (80%) 

Reasons for 
decline 

No interest in research  38 
 

Did not want additional medication 33 

Fear of needles 2 

Other 27 

Recruited to trial (% of all eligible)  25 (20%) 
 

Table 3.1 Reasons for non-eligibility and reasons for declining in those eligible to participate. 

 

 

 

Figure 3.2 - Study recruitment accrual by month 
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Characteristic Total sample  
(n=25) 

Ketamine  
(n=13) 

Midazolam  
(n=12) 

 Mean SD Mean SD Mean SD 

Age (years) 50.5 12.6 48.9 13.1 52.3 12.5 

BMI 28.7 5.5 28.2 7.1 29.3 3.1 

Education (years) 15.9 3.4 17.1 3.9 14.7 2.2 

Baseline HRSD-24 27.7 3.9 28.4  4.3 27.4 4.3 

Baseline QIDS-SR 16 17.2 3.9 17.3 3.3 16.8 4.6 

Baseline MOCA 26.9 1.9 26.8 2.0 27.0 1.9 

Treatment resistance 
(MSTRD) 

7.4 2.1 7.8 2.5 7.0 1.5 

Number of psychotropic 
medications 

3.2 1.5 3.6 1.5 2.8 1.4 

 Median Range Median Range Median Range 
 

Age of onset of depression 21 12-49 21 12-43 22 12-49 

Previous number of episodes 5 1-40 5 2-40 7 1-20 

Episode duration (in days) 60 14-720 42 14-330 75 14-720 

Length of stay 35 8-107 37 8-107 34.5 11-63 

 N % N % N % 
 

Female 13 52.0 8 61.5 5 41.7 

Marital status:       

    Married  11 44.0 7 53.8 4 33.3 

    Single 8 32.0 2 15.4 6 50.0 

    Widowed/divorced 6 24.0 4 30.8 2 16.7 

Socioeconomic group:       

    Professional  5 20.0 4 30.8 1 8.3 

    Managerial or technical 11 44.0 5 38.5 6 50.0 

    Skilled occupation  4 16.0 2 15.4 2 16.7 

 Partly skilled occupation 3 12.0 2 15.4 1 8.3 

    Unskilled occupations  2 8.0 0 0 2 16.7 

Previous ECT, yes 4 16.0 2 15.4 2 16.7 

Psychotropic medications       

    SSRIs 9 36.0 5 38.5 4 33.3 

    Non-SSRIs 20 80.0 11 84.6 9 75.0 

    Mood stabilisers 10 40.0 6 46.2 4 33.3 

    Antipsychotics 13 52.0 10 76.9 3 25.0 

    Benzodiazepines 12 48.0 5 38.5 7 58.3 

    Hypnotics 9 36.0 4 30.8 5 41.7 
Table 3.2 Baseline clinical and demographic characteristics  

BMI indicates body mass index; HRSD-24, 24-item Hamilton Rating Scale for Depression; QIDS-SR-16, 

Quick Inventory of Depressive Symptoms, Self-Report, 16-item; MOCA, Montreal Cognitive 

Assessment; MSTRD, Maudsley Staging Method for Treatment Resistance in Depression; ECT, 

Electroconvulsive therapy; SSRI, Selective Serotonin Reuptake Inhibitors.   
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3.3.2 Depression outcomes 

Figure 3.3 compares the HRSD-24 scores in the ketamine and midazolam groups at 

baseline, end of treatment and follow up at weeks six and 12. Both groups followed a similar 

pattern, with depression scores lower at end of treatment than at baseline. Figure 3.4 shows 

a more detailed breakdown of the HRSD-24 scores for both groups at -60, +120 and +240 

minutes during infusion sessions 1 to 4. The mean difference in HDRS-24 scores between 

the ketamine and midazolam groups, at the end of the treatment phase was -2.6 (95% CI -

8.26 to 3.03) points. The QIDS-16 SR scores followed a similar pattern to the HRSD-24 

scores, as shown in Figures 3.5 and 3.6.  

 

 

 

Figure 3.3 Depression rating scores at end of treatment and follow up timepoints  

24-item Hamilton Rating Scale for Depression (HRSD-24) scores are presented as mean (SD) values. 
FU, follow-up. Number of participants at each stage: Baseline - Ketamine n=13, Midazolam n=12; 
End of treatment - Ketamine n=11, Midazolam n=12; Follow-up at 6 weeks - Ketamine n=9, 
Midazolam n=9; Follow-up at 12 weeks - Ketamine n=10, Midazolam n=9. 
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Figure 3.4 Depression rating scores throughout the infusion sessions 

24-item Hamilton Rating Scale for Depression (HRSD-24) scores are presented as mean (SD) values. -
60, 60 minutes before infusion begins; 120, 120 minutes post start of infusion; 240, 240 minutes 
post start of infusion. Number of participants at each infusion: Infusion 1 - Ketamine n=13, 
Midazolam n=12; Infusion 2 - Ketamine n=9, Midazolam n=12; Infusion 3 - Ketamine n=8, Midazolam 
n=9; Infusion 4 - Ketamine n=8, Midazolam n=8. 

 

 

 

Figure 3.5 Patient-rated depression scores at end of treatment and follow up timepoints  

16-item Quick Inventory of Depressive Symptoms, self-report version, (QIDS-SR 16) scores are 
presented as mean (SD) values. FU, follow-up. Number of participants at each stage: Baseline - 
Ketamine n=13, Midazolam n=12; End of treatment - Ketamine n=11, Midazolam n=12; Follow-up at 
6 weeks - Ketamine n=9, Midazolam n=9; Follow-up at 12 weeks - Ketamine n=10, Midazolam n=9. 
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Figure 3.6 Patient-rated depression scores throughout the infusion sessions 

16-item Quick Inventory of Depressive Symptoms, self-report version, (QIDS-SR 16) scores are 
presented as mean (SD) values. -60, 60 minutes before infusion begins; 120, 120 minutes post start 
of infusion; 240, 240 minutes post start of infusion. Number of participants at each infusion: Infusion 
1 - Ketamine n=13, Midazolam n=12; Infusion 2 - Ketamine n=9, Midazolam n=12; Infusion 3 - 
Ketamine n=8, Midazolam n=9; Infusion 4 - Ketamine n=8, Midazolam n=8. 

 

 

The rates of responders and remitters in both groups are shown in Table 3.3. There 

were no participants, in either group, who met response criteria during the first infusion 

session at either +120 or +240 minutes post start of infusion.  At the end of treatment 

assessment, the proportion of responders in the ketamine and midazolam groups were 6/11 

(55%) and 6/12 (50%) while remission rates were 2/11 (18%) and 4/12 (33%), respectively. 

By the 12-week follow-up, the proportion of responders in the ketamine and midazolam 

groups were 7/10 (70%) and 4/9 (44%) and proportion of remitters were 2/10 (20%) and 2/9 
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Time point Response (%) Remission (%) 

 Ketamine Midazolam  Ketamine  Midazolam  

Inf 1: +120min 0/13 (0%) 0/12 (0%) 0/13 (0%) 0/12 (0%) 

Inf 1: +240min 0/13 (0%) 0/12 (0%) 0/13 (0%) 0/12 (0%) 

Inf 2: baseline 2/13 (15%) 4/12 (33%) 0/13 (0%) 0/12 (0%) 

Inf 3: baseline 2/8 (25%) 3/9 (33%) 1/9 (11%) 3/9 (33%) 

Inf 4: baseline 2/8 (25%) 3/8 (38%) 2/8 (25%) 3/8 (38%) 

EoT assessment 6/11 (55%) 6/12 (50%) 2/11 (18%) 4/12 (33%) 

FU wk 6 5/9 (56%) 2/9 (22%) 3/9 (33%) 2/9 (22%) 

FU wk 12 7/10 (70%) 4/9 (44%) 2/10 (20%) 2/9 (22%) 
 

Table 3.3 Rates of responders and remitters during the treatment phase and follow-up 

Inf, Infusion; +120, 120 minutes post commencement of infusion: +240, 240 minutes post 
commencement of infusion; FU, EoT, End of treatment; Follow-up; Wk, week;  

 

 

 

  

Figure 3.7 Response rates of ketamine and midazolam groups at various time-points 

Inf, Infusion; +120, 120 minutes post commencement of infusion: +240, 240 minutes post 
commencement of infusion; -60, 60 minutes prior to commencement of infusion; FU, Follow-up; 
1/52, one week; 6/52, six weeks; 12/52, 12 weeks 
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Figure 3.8 Remission rates of ketamine and midazolam groups at various time-points 

Inf, Infusion; +120, 120 minutes post commencement of infusion: +240, 240 minutes post 
commencement of infusion; -60, 60 minutes prior to commencement of infusion; FU, Follow-up; 
1/52, one week; 6/52, six weeks; 12/52, 12 weeks 

 

 

3.4 Discussion    

This is the first pragmatic trial of adjunctive serial ketamine infusions for hospitalised 

depression, an important possible use of ketamine. The aim of this pilot trial was to assess 

the feasibility of this study to inform a future definitive trial. Recruitment was successful and 

20% of patients who were eligible for this study consented to take part. Out of the 100 

eligible patients who did not wish to participate, the main reason for declining was due to 
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Adherence to interventions was satisfactory with 8/13 participants completing all four 

ketamine infusions and 8/12 completing all four midazolam infusions. Overall, 16/25 (64%) of 

participants completed the intended four once-weekly infusions. Reasons for discontinuing 

included side-effects (3/9), commencing ECT (2/9), opting for doing an educational 

programme that coincided with clinic time (1/9) and being discharged from hospital before all 

four infusions were complete (3/9). Follow-up assessment rates were also adequate with 

72% of participants completing the six-week and 76% completing the 12-week follow up.  

Previous studies have shown that a single infusion of subanaesthetic dose of 

ketamine has a fast-acting antidepressant effect which is superior to placebo (Kishimoto et 

al. 2016). This effect tends to start at 40 minutes after start of infusion, peak at day 1 and 

lose superiority at approximately day 10. Although this pilot trial was not sufficiently powered 

to detect differences in HRSD-24 depression scores, we did not observe the superior 

antidepressant effect of ketamine, with both groups having similar depression scores 

following each infusion period. No participants met response criteria within four hours of the 

first infusion session in either group. As the purpose of this pilot trial was not to assess the 

short-term antidepressant effect of ketamine, but more so to look for a more sustained 

benefit of adjunctive ketamine, we felt it was unnecessary to assess depression scores 24 

hours following the infusion. This, however, may have been a factor in the disappointing 

antidepressant effects of ketamine that had been seen in many other trials. It may be useful 

to include a HRSD-24 one day after each infusion in future studies given the evidence 

suggesting that ketamine’s effect peaks at this point. 

There have been very few trials that have examined serial ketamine infusions in 

depressed patients and results have been inconsistent in terms of its potential to prolong its 

antidepressant effects (Singh et al. 2016; Ionescu et al. 2019; Shiroma et al. 2020). As this is 

a pilot trial with a small number of participants, we were unable to establish differences in 

depression scores at the follow-up time points. Further research is required to establish the 

possible sustained antidepressant effect of serial ketamine infusions. 
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Most previous trials that have used subanaesthetic doses of ketamine in the 

treatment of depression, have used saline as the placebo. There has been limited reporting 

of the success of blinding in many of these trials. Due to ketamine’s dissociative effects and 

effect on blood pressure, blinding is difficult to maintain for both raters and participants. In 

our pilot trial, 10/13 participants in the ketamine group correctly guessed their infusion and 

7/12 in the midazolam group guessed correctly. Although these numbers are too small to 

interpret, it gives us some indication of the possible advantages of blinding when using 

midazolam as an active comparator. Midazolam mimics some of the psychoactive effects of 

ketamine making it potentially more acceptable than saline as a placebo in clinical trials. A 

recent meta-analysis showed a larger reduction in depressive scores in the ketamine group 

in placebo (saline) controlled trials rather than using midazolam as an active comparator 

(Kryst et al. 2020). This indicates that difficulties with unblinding can bias the results. A 

separate trial reported success of blinding in ketamine versus midazolam and had similar 

results to the Karma-Dep trial with 5/7 and 7/9 correctly guessing their allocated infusions to 

be ketamine and midazolam respectively (Grunebaum et al. 2017).   

Although midazolam appears to have some advantage over saline as a placebo, it is 

by no means a perfect solution to maintain blinding. Further research is required on this 

issue investigating other alternative drugs that may mirror ketamine’s psychoactive effects. 

Perhaps a lower dose of ketamine (0.1mg/kg or 0.2mg/kg) could be used as a placebo. 

Blinding results from a recent trial showed that approximately 50% of participants guessed 

their treatment correctly when given these lower doses of ketamine making it a possible 

option in future trials (Fava et al. 2020).Strengths of this study include the use of midazolam 

as an active placebo, therefore, potentially helping with blinding and establishing an accurate 

treatment effect when compared to using only saline. Most other ketamine trials have used 

ketamine following a wash out period from other antidepressant therapies. As ketamine was 

used an as adjunctive treatment to other antidepressant medication and routine care in our 

trial, the results are more generalisable to real world practice.  
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This trial has several limitations. As this is a pilot trial, it is not adequately powered to 

detect statistically significant differences between the depression scores of the two groups. 

Further limitations include eligibility being restricted to only inpatients within St Patrick’s 

University Hospital and participants not being permitted to continue with the infusion clinics if 

discharged early from hospital. We included those with both unipolar and bipolar depressive 

disorders but excluded those with a previous psychotic illness. Treatment as usual was 

continued for all participants by their treating teams which included medication changes and 

multidisciplinary team input which makes it difficult to distinguish between the antidepressant 

effects of ketamine and those of other medication changes and therapies. We are also 

unsure as to the possible interactions some antidepressant medication and benzodiazepines 

may have on the effect of ketamine and how this may affect the overall results.  

Another potential limitation is not using the bladder pain and interstitial cystitis 

symptom scale to assess for bladder symptoms. I used the PRISE to assess for physical 

symptoms, which includes specific urinary questions including difficulty urinating, frequent 

urination and painful urination. As evidence shows that bladder symptoms rarely arise when 

using subanaesthetic doses of ketamine over a short-term basis (Ng et al. 2021; Molero et 

al. 2018), I felt that the screening questions in the PRISE was sufficient without 

overburdening participants with excessive questionnaires.  

 

3.5 Conclusion  

This study suggests that a definitive trial of adjunctive ketamine in the treatment of persons 

hospitalised for a depressive episode is feasible. Recruitment rates and retention rates were 

satisfactory. In the next chapter, I will discuss the safety and tolerability of ketamine and 

midazolam infusions in this patient sample.  
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Chapter 4: KARMA-Dep pilot trial safety and tolerability  
 

4.1 Introduction 

Sub-anaesthetic doses of ketamine are generally safe and well tolerated but can have short-

lived physical, psychotomimetic, neurological and psychiatric side-effects (Short et al. 2018). 

These adverse effects peak within the first two hours of the infusion and tend to resolve 

within 4-24 hours (Wan et al. 2015). Psychotomimetic side-effects are the most commonly 

reported with dissociation being the most prevalent. Psychiatric side effects, particularly 

anxiety, are also frequently reported and, like dissociation, can result in participants 

withdrawing from trials (Short et al. 2018). Less frequently reported are cardiovascular side-

effects, which include increase in blood pressure and heart rate due to ketamine’s activation 

of the sympathetic nervous system (Tweed, Minuck, and Mymin 1972) while headaches and 

dizziness are among the most common neurological side-effects. Limited use of sub-

anaesthetic doses of ketamine is safe with side-effects being transient.; however chronic, 

mostly recreational, high-dose ketamine use can cause uropathy and dependency (Forster 

and Harrison 2012).  

 I report here the safety and tolerability data from the KARMA-Dep Trial. 

 

4.2 Methods and materials 

Trial procedures and participants are as described in Chapters 2 (sections 2.2 – 2.9) and 3 

(section 3.2).  

4.2.1 Assessments 

To capture any side-effects participants may have experienced during or after the infusion 

period, I used a number of instruments before (-60mins), during (+30 mins) and after (+60 

mins) the infusions. The Clinician-Administered Dissociative States Scale (CADSS) 

(Bremner et al. 1998) was used to capture dissociative effects and is scored out of a 

maximum of 92. The positive symptoms subscale of the Brief Psychiatric Rating Scale 
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(BPRS) was used to measure psychotomimetic effects (Hedlund and Vieweg 1980). This 4-

item positive symptoms subscale measures suspiciousness, hallucinations, unusual thought 

content and conceptual disorganisation and is scored out of a maximum of 28. I used the 

Young Mania Rating Scale (YMRS; mood item) (Young et al. 1978) to assess for mood 

elevation with a maximum score of 4.  

Heart rate, blood pressure, pulse oximetry, and ECG were recorded to measure 

haemodynamic changes before and during infusions and for a further 200 minutes. These 

vital signs measures were taken at baseline and every 10 minutes during the infusion period. 

When the infusion ended, they were taken every 20 minutes for a further 80 minutes and 

then every 40 minutes until the end of the four-hour monitoring period. Infusions were 

discontinued by the anaesthetist if there were persisting haemodynamic changes (i.e. heart 

rate >110/minute or systolic/diastolic blood pressure >180/100 or >20% increase above pre-

infusion BP for more than 15 minutes) that did not respond to beta-blocker therapy.  

The Patient-Rated Inventory of Side Effects (PRISE) was used to document other 

general adverse events by patients before (-60mins), during (+30 mins) and after (+60 mins) 

infusions (Wisniewski et al. 2006).  

Cognitive function was assessed using the Montreal Cognitive Assessment (MoCA) 

(Nasreddine et al. 2005) at baseline, one day after the first and final infusions and at the final 

follow-up 12 weeks after the last infusion.  

 

4.3 Safety and tolerability results 

4.3.1 Dissociation and psychotomimetic side-effects 

Several instruments were used before, during and after infusion sessions to assess for 

psychotomimetic side-effects. Figure 4.1 summarises the CADSS dissociative symptom 

scores obtained from the ketamine and midazolam groups at various time points during 

infusion sessions. Participants receiving ketamine tended to score higher than those in the 
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midazolam group. During the first infusion, the mean CADSS score (at 30 minutes) was 17.8 

(15.0) in the ketamine group and 3.4 (4.4) in the midazolam group.  The peak CADSS 

scores within the ketamine group declined with each subsequent infusion session and 

returned towards pre-infusion levels at the +60 minute time point (i.e. 20 minutes after 

infusions finished) for each of the four infusions sessions (Table 4.1).  Psychosis (BPRS) 

and mania (YMRS) scores are shown in Table 4.1. No participants in either group 

experienced psychosis or elevated mood during any of the infusion sessions.  

 

 

 

 

 

Figure 4.1 Dissociative symptoms during infusion sessions 

The graph shows the total mean (SD) scores for the Clinician-Administered Dissociative States Scale 
(CADSS) during allocated infusion sessions.  -60, 60 minutes prior to commencement of infusion; 30, 
30 minutes post start of infusion: 60, 60 minutes post start of infusion. Number of participants at 
each infusion: Infusion 1 - Ketamine n=13, Midazolam n=12; Infusion 2 - Ketamine n=9, Midazolam 
n=12; Infusion 3 - Ketamine n=8, Midazolam n=9; Infusion 4 - Ketamine n=8, Midazolam n=8. 
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Infusion Time 
point 

CADSS BPRS YMRS 

  Ketamine Midazolam Ketamine Midazolam Ketamine Midazolam 

Infusion 
1 

-60 1.7 (2.0) 1.8 (2.3) 4 (4-4) 4 (4-7) 0  0 

+30 17.8 (15.0) 3.4 (4.4) 4 (4-6) 4 (4-6) 0  0 

+60 4.1(4.7) 2.8 (2.9) 4 (4-5) 4 (4-5) 0  0 

Infusion 
2 

-60 1.0 (1.8) 1.4 (2.6) 4 (4-5) 4 (4-5) 0  0 

+30 8.0 (12.5) 3.5(3.3) 4 (4-5) 4 (4-5) 0  0 

+60 2.1 (3.0) 1.8 (2.2) 4 (4-5) 4 (4-4) 0  0 

Infusion 
3 

-60 0.8 (1.8) 1.7 (4.3) 4 (4-5) 4 (4-6) 0  0 

+30 5.6 (9.1) 2.8 (4.2) 4 (4-5) 4 (4-5) 0  0 

+60 2.6 (4.7) 1.2 (2.9) 4 (4-5) 4 (4-5) 0  0 

Infusion 
4 

-60 0.5 (1.1) 2.3 (4.6) 4 (4-4) 4 (4-4) 0  0 

+30 5.3 (7.2) 2.9 (3.5) 4 (4-5) 4 (4-5) 0  0 

+60 3.8 (5.6) 2.0 (4.2) 4 (4-4) 4 (4-5) 0  0 

 

Table 4.1 Emergent dissociation, psychosis and mania during infusion sessions 

CADSS, Clinician-Administered Dissociative States Scale presented as mean (SD) values; BPRS, The 
positive symptoms subscale of the Brief Psychiatric Rating Scale presented as median (range) values; 
YMRS, Mood item of the Young Mania Rating Scale; -60, 60 minutes prior to start of infusion; +30, 30 
minutes post start of infusion; +60, 60 minutes post start of infusion;  Number of participants at each 
infusion: Infusion 1 - Ketamine n=13, Midazolam n=12; Infusion 2 - Ketamine n=9, Midazolam n=12; 
Infusion 3 - Ketamine n=8, Midazolam n=9; Infusion 4 - Ketamine n=8, Midazolam n=8. 

 

 

4.3.2 Physical side-effects 
 

Table 4.2 shows the numbers of participants who experienced physical symptoms during 

each of the four infusion sessions as recorded by the PRISE. The most common new-onset 

side-effects that occurred during the first infusion session in the ketamine group were anxiety 

(31%), dizziness (31%), restlessness (23%), fatigue (23%), poor co-ordination (23%) and dry 

mouth (23%). These symptoms became less prevalent in subsequent infusion sessions. One 

participant reported new onset palpitations in the second ketamine infusion; however, this 

episode was short lived, was not distressing and was not described as a side-effect in 

subsequent infusions. There were no other new onset side-effects reported during 

subsequent ketamine infusions.  
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The PRISE records whether the participants found the symptoms to be ‘tolerable’ or 

‘distressing’. Two of the participants in the ketamine group reported anxiety as a new 

symptom in the first infusion session and found it to be distressing.  The same two 

participants also experienced nausea and vomiting and reported this as distressing. Both 

participants dropped out of the trial after the first infusion session due to poor tolerability but 

agreed to be followed-up. All of the other symptoms reported in the ketamine group were 

considered to be tolerable.  

The most common side-effects that were reported during the first infusion session in 

the midazolam group were sleeping too much (33%) and fatigue (42%). Fatigue continued to 

be reported in the midazolam group in subsequent sessions with 38% reporting it in the 

fourth infusion. One participant reported new onset dizziness on standing during the second 

midazolam infusion; however, this was not reported in subsequent infusions. There were no 

participants who described any physical symptom in the midazolam group as ‘distressing’. 

There were no obvious differences in terms of new onset physical symptoms between the 

two groups.  

Of the 32 physical symptoms that were specifically inquired about, there were no new 

onset of symptoms for 15 of these in either group during any of the four infusions. There 

were no participants who experienced new onset urinary symptoms in either group.  
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 Infusion 1 Infusion 2 Infusion 3 Infusion 4 

 K M K M K M K M K M K M K M K M K M K M K M K M 

Symptom Base +30  +60  Base +30  +60  Base +30  +60  Base +30  +60  

Diarrhoea 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Constipation 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Dry mouth 
1  
(8) 

1 
(8) 

4 
(31) 

2 
(17) 

1  
(8) 

1 
(8) 

1 
(11) 

0 2 
(22) 

0 1 
(11) 

0 0 0 1 
(13) 

0 0 0 0 0 1 
(13) 

1 
(13) 

0 0 

Nausea / 
vomiting 

0 0 2 
(15) 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Palpitation 
0 0 0 0 0 0 0 0 1 

(11) 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Dizziness on 
standing 

0 0 0 0 0 0 0 0 0 1  
(8) 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Chest pain 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Rash 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Increased 
perspiration 

0 0 1  
(8) 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Itching 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Dry skin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Headache 
0 0 1  

(8) 
0 0 0 0 1  

(8) 
1 
(11) 

3 
(25) 

0 2  
(17) 

0 0 0 1 
(11) 

0 0 0 0 0 0 0 0 

Tremors 
0 0 1  

(8) 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Poor 
coordination 

0 0 3 
(23) 

0 0 0 0 0 1 
(11) 

0 0 0 0 0 1 
(13) 

0 0 0 0 0 1 
(13) 

0 0 0 

Dizziness 
0 0 4 

(31) 
0 0 0 0 0 1 

(11) 
0 0 0 0 0 1 

(13) 
0 0 0 0 0 2 

(25) 
0 0 0 

Blurred 
vision 

0 0 2 
(15) 

1  
(8) 

0 0 0 0 1 
(11) 

1  
(8) 

0 0 0 0 1 
(13) 0 

0 0 0 0 
0 

0 0 0 

Ringing in 
ears 

0 0 1  
(8) 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Difficulty 
urinating 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Painful 
urination 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Frequent 
urination 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Menstrual 
irregularity 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Difficulty 
sleeping 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Sleeping too 
much 

1 
(8) 

1 
(8) 

1  
(8) 

4 
(33) 

1 
(8) 

1 
(8) 

0 0 1 
(11) 

1  
(8) 

0 0 0 0 2 
(25) 

1 
(11) 

0 0 0 0 0 1 
(13) 

0 0 

Loss of 
sexual 
desire 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Trouble 
achieving 
orgasm 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Trouble 
with 
erections 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Anxiety 
2 
(15) 

2 
(17) 

6 
(46) 

3 
(25) 

2 
(17) 

1  
(8) 

1 
(11) 

0 3 
(33) 

0 1 
(11) 

0 0 0 0 0 0 0 0 0 2 
(25) 

0 1 
(13) 

0 

Poor 
concentration 

0 0 1  
(8) 

1  
(8) 

0 0 0 0 0 0 0 0 0 0 0 2 
(22) 

0 0 0 0 0 1 
(13) 

0 0 

General 
malaise 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Restlessnes
s 

0 0 3 
(23) 0 

0 0 0 0 0 0 0 0 0 0 1 
(13) 

0 0 0 0 0 2 
(25) 

0 0 0 

Fatigue 
1 
(8) 

1 
(8) 

4 
(31) 

5 
(42) 

1 
(8) 

1 
(8) 

0 0 2 
(22) 

3 
(25) 

0 1 
(8) 

0 1 
(11) 

1 
(13) 

5 
(56) 

0 2 
(22) 

1 
(13) 

0 1 
(13) 

3 
(38) 

1 
(13) 

0 

Decreased 
energy 

3 
(23) 

3 
(25) 

4 
(31) 

4 
(33) 

2 
(17) 

3 
(25) 

0 1  
(8) 

1 
(11) 

3 
(25) 

0 1  
(8) 

0 0 0 1 
(11) 

0 0 0 0 0 0 0 0 
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Table 4.2 Number (%) of participants experiencing acute physical side-effects, as recorded by the PRISE, during each infusion session 

Ket, ketamine; Mid, midazolam; Base, 60 minutes prior to each infusion; +30, 30 minutes post start of infusion; +60, 60 minutes post start of infusion; 
Number of participants at each infusion: Infusion 1 - Ketamine n=13, Midazolam n=12; Infusion 2 - Ketamine n=9, Midazolam n=12; Infusion 3 - Ketamine 
n=8, Midazolam n=9; Infusion 4 - Ketamine n=8, Midazolam n=8. 
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4.3.3 Vital signs  

Vital signs were closely monitored and recorded throughout each infusion session. Table 4.3 

shows the mean scores for systolic blood pressure (SBP), diastolic blood pressure, heart 

rate and oxygen saturation for baseline and 10, 20, 30, 40 and 60 minutes post start of 

infusion for each of the four infusion sessions in both groups. Mean changes in SBP from 

baseline to 40 minutes into the infusion were calculated for both groups during the first 

infusion session.  In the ketamine group, the mean change in SBP between these two time 

points was 16.6 (11.5) mm Hg. In the midazolam group, the mean change was -13.3 (17.1) 

mm Hg. SBP tended to increase at 40 minutes in the ketamine group while SBP decreased 

at 40 minutes in the midazolam group.  

Nine participants in total (36%) had an increase in SBP of ≥20% from baseline during 

the first infusion session. Eight of these received ketamine and one received midazolam. 

Three participants (14%) had an increase in SBP of ≥20% from baseline during the second 

infusion – all three were in the ketamine group. Two participants (12%) had ≥20% increase 

in SBP from baseline during the third infusion session – one from each group, and, two 

participants (13%) had this increase in SBP in the fourth infusion session and both were in 

the midazolam group. Blood pressures were measured again 10 minutes after these 

elevated readings, and all elevated blood pressures had returned to within 20% of their 

baseline measures at this time. No pharmacological intervention was required for any of the 

increases in BP.  

There were no participants with a heart rate above 110 per minute during the infusion 

phase or up to 200 minutes after the infusion.  Stable oxygen saturation and 

electrocardiogram rhythm were observed in all participants during the monitoring period 

before, during and after the infusions for up to 200 mins. There were no serious adverse 

events or reactions throughout the trial.  
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Timepoint Systolic BP Diastolic BP HR S02 

Ket 
 

Mid Ket 
 

Mid Ket 
 

Mid Ket 
 

Mid 

Inf 1 Baseline 120.5 
(17.6) 

130.7 
(14.9) 

76.5 
(10.6) 

79.9 
(12.8) 

73.9 
(12.4) 

70.9 
(12.6) 

96.3 
(2.0) 

95.8 
(2.5) 

10 min 127.5 
(23.7) 

121.8 
(17.8) 

79.5 
(14.1) 

75.2 
(13.9) 

74.5 
(11.7) 

69.3 
(10.7) 

97.0 
(1.8) 

95.3 
(2.4) 

20 min 135.2 
(24.1) 

121.7 
(21.3) 

82.7 
(13.6) 

75.8 
(15.2) 

78.5 
(11.8) 

70.0 
(12.6) 

97.3 
(2.1) 

95.2 
(2.6) 

30 min 137.8 
(22.0) 

117.3 
(19.0) 

85.2 
(14.7) 

75.1 
(15.0) 

78.3 
(11.2) 

69.5 
(12.9) 

96.9 
(1.9) 

94.9 
(2.6) 

40 min 137.8 
(25.2) 

117.3 
(19.0) 

84.2 
(12.4) 

72.0 
(16.8) 

80.2 
(15.1) 

72.4 
(15.0) 

96.9 
(2.6) 

95.3 
(2.6) 

60 min 131.1 
(20.8) 

124.2 
(19.9) 

76.3 
(12.8) 

73.7 
(13.9) 

75.2 
(10.1) 

72.4 
(11.1) 

96.6 
(1.9) 

95.5 
(4.0) 

80 min 126.2 
(19.1) 

123.4 
(28.9) 

75.6 
(13.7) 

73.3 
(17.6) 

76.6 
(10.4) 

69.2 
(11.6) 

97.1 
(1.6) 

95.3 
(3.2) 

120 min 126.2 
(18.1) 

118.3 
(18.0) 

76.5 
(12.6) 

76.9 
(18.5) 

80.5 
(13.7) 

73.3 
(16.6) 

97.1 
(2.1) 

97.6 
(1.8) 

160 min 124.3 
(18.9) 

124.5 
(14.9) 

75.4 
(14.6) 

77.8 
(16.2) 

81.6 
(14.3) 

71.6 
(14.1) 

96.8 
(1.4) 

96.8 
(2.2) 

200 min 122.8 
(19.4) 

128.7 
(18.0) 

73.3 
(14.1) 

77.8 
(11.6) 

81.7 
(15.0) 

73.4 
(14.0) 

95.7 
(2.6) 

96.8 
(2.7) 

240 min 125.5 
(21.2) 

127.9 
(16.1) 

75.2 
(16.3) 

77.0 
(13.2) 

85.0 
(15.1) 

76.9 
(15.6) 

97.4 
(1.7) 

97.4 
(2.2) 

Inf 2 Baseline 119.8 
(16.6) 

128.1 
(16.2) 

66.1 
(10.2) 

78.9 
(13.6) 

71.2 
(22.4) 

69.2 
(68.3) 

96.3 
(2.0) 

96.6 
(2.0) 

10 min 124.9 
(20.6) 

118.4 
(15.6) 

68.0 
(8.6) 

73.5 
(11.8) 

74.9 
(12.3) 

67.1 
(13.1) 

95.9 
(2.5) 

95.6 
(1.8) 

20 min 127.6 
(18.0) 

118.8 
(15.7) 

71.9 
(8.5) 

73.2 
(11.4) 

75.4 
(10.1) 

68.5 
(12.0) 

96.7 
(1.9) 

94.3 
(2.2) 

30 min 128.4 
(18.0) 

113.0 
(21.7) 

73.4 
(9.3) 

68.9 
(13.2) 

78.6 
(12.2) 

68.7 
(12.1) 

96.4 
(2.0) 

94.8 
(2.6) 

40 min 131.3 
(18.0) 

118.4 
(14.5) 

74.5 
(9.8) 

73.3 
(6.6) 

77.8 
(10.4) 

68.3 
(11.5) 

96.8 
(1.7) 

94.8 
(2.9) 

60 min 124.6 
(19.4) 

118.8 
(14.5) 

67.9 
(10.0) 

75.8 
(12.1) 

77.9 
(12.7) 

68.7 
(11.5) 

95.4 
(2.7) 

95.6 
(2.2) 

80 min 128.1 
(15.5) 

129.9 
(18.0) 

77.9 
(6.2) 

78.7 
(10.4) 

80.0 
(11.9) 

68.9 
(11.8) 

96.4 
(1.0) 

96.3 
(2.1) 

120 min 129.8 
(25.7) 

120.9 
(19.8) 

80.2 
(15.9) 

75.9 
(14.5) 

82.9 
(11.8) 

70.7 
(11.7) 

96.4 
(1.7) 

96.1 
(1.5) 

160 min 128.1 
(20.6) 

122.4 
(13.6) 

75.6 
(12.6) 

80.0 
(13.8) 

82.3 
(13.0) 

75.6 
(8.8) 

97.1 
(1.2) 

96.6 
(1.8) 

200 min 118.1 
(18.5) 

122.1 
(11.1) 

74.0 
(12.1) 

78.1 
(9.1) 

86.4 
(14.9) 

79.1 
(9.8) 

96.4 
(1.0) 

96.8 
(1.7) 

240 min 129.5 
(19.0) 

124.7 
(12.4) 

76.1 
(13.0) 

74.2 
(11.2) 

86.0 
(16.3) 

77.9 
(8.3) 

96.5 
(1.5) 

96.8 
(1.6) 

Inf 3 Baseline 122.3 
(20.0) 

120.4 
(16.6) 

73.7 
(8.1) 

73.2 
(13.7) 

76.8 
(13.0) 

67.1 
(13.3) 

96.1 
(2.7) 

97.1 
(1.5) 

10 min 124.0 
(23.3) 

117.1 
(19.7) 

73.9 
(7.3) 

73.3 
(13.9) 

73.8 
(11.6) 

65.0 
(13.0) 

95.5 
(3.2) 

94.8 
(2.7) 

20 min 123.0 
(21.2) 

116.2 
(20.5) 

75.3 
(7.4) 

69.2 
(15.2) 

74.9 
(11.2) 

65.4 
(12.2) 

95.9 
(3.1) 

95.3 
(2.7) 
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Timepoint Systolic BP Diastolic BP HR S02 

Ket 
 

Mid Ket 
 

Mid Ket 
 

Mid Ket 
 

Mid 

Inf 3 30 min 125.5 
(22.9) 

117.7 
(19.4) 

78.0 
(11.0) 

70.0 
(9.1) 

77.1 
(11.5) 

64.3 
(12.9) 

95.8 
(2.8) 

93.9 
(1.8) 

40 min 126.0 
(23.6) 

111.2 
(17.1) 

77.5 
(8.6) 

70.1 
(12.7) 

76.8 
(11.5) 

65.6 
(13.0) 

95.9 
(2.5) 

94.8 
(2.7) 

60 min 125.9 
(18.8) 

117.0 
(18.5) 

72.7 
(10.7) 

73.1 
(10.2) 

73.5 
(11.6) 

65.8 
(11.1) 

96.6 
(2.1) 

95.1 
(2.9) 

80 min 120.0 
(17.5) 

121.1 
(24.8) 

69.8 
(9.9) 

76.8 
(13.6) 

75.5 
(13.0) 

70.0 
(11.7) 

96.3 
(1.2) 

95.9 
(3.3) 

120 min 121.4 
(11.1) 

117.9 
(19.0) 

73.9 
(7.4) 

73.5 
(14.1) 

79.3 
(12.5) 

71.4 
(15.1) 

94.9 
(1.4) 

96.4 
(2.6) 

160 min 118.8 
(18.6) 

116.9 
(19.5) 

67.6 
(9.5) 

73.1 
(9.4) 

78.2 
(16.0) 

71.8 
(16.6) 

96.4 
(2.5) 

97.3 
(2.1) 

200 min 130.0 
(24.5) 

120.1 
(22.3) 

79.3 
(7.3) 

78.4 
(8.6) 

76.0 
(16.1) 

73.0 
(16.4) 

97.3 
(2.5) 

97.1 
(1.9) 

240 min 134.2 
(20.2) 

122.1 
(27.8) 

79.8 
(6.4) 

74.4 
(12.4) 

86.7 
(18.6) 

76.1 
(16.6) 

96.5 
(1.5) 

97.5 
(1.3) 

Inf 4 Baseline 122.6 
(17.6) 

121.6 
(22.2) 

71.4 
(10.3) 

73.6 
(15.7) 

78.1 
(9.6) 

66.0 
(12.6) 

96.3 
(1.4) 

96.1 
(1.6) 

10 min 122.6  
(20.3) 

115.5 
(19.3) 

72.4 
(6.3) 

71.0 
(12.0) 

77.5 
(9.7) 

62.8 
(9.0) 

95.9 
(1.2) 

94.8 
(2.2) 

20 min 125.1  
(23.3) 

113.1 
(18.6) 

72.4 
(4.8) 

70.9 
(13.3) 

78.1 
(9.4) 

63.6 
(9.8) 

95.9 
(1.9) 

95.0 
(0.9) 

30 min 128.1 
(20.6) 

115.4 
(23.1) 

73.9 
(6.7) 

68.3 
(10.3) 

79.1 
(10.8) 

64.8 
(9.6) 

95.5 
(2.1) 

94.6 
(1.8) 

40 min 128.0 
(18.8) 

111.4 
(18.9) 

76.5 
(5.8) 

67.1 
(11.2) 

81.4 
(10.3) 

63.4 
(10.5) 

95.8 
(2.2) 

94.1 
(1.9) 

60 min 125.1 
(17.4) 

116.1 
(22.9) 

74.2 
(6.8) 

72.1 
(14.3) 

81.4 
(10.2) 

65.5 
(12.0) 

95.8 
(2.3) 

94.0 
(2.9) 

80 min 121.7 
(17.1) 

117.1 
(19.5) 

72.7 
(7.4) 

73.1 
(13.4) 

81.1 
(14.0) 

68.8 
(14.0) 

96.9 
(1.3) 

96.1 
(2.1) 

120 min 130.4 
(21.9) 

124.7 
(18.6) 

75.3 
(8.1) 

69.3 
(12.1) 

84.0 
(14.4) 

68.9 
(14.6) 

96.9 
(1.0) 

97.0 
(1.6) 

160 min 127.3 
(24.5) 

119.8 
(17.5) 

72.5 
(4.8) 

68.2 
(11.4) 

72.5 
(9.3) 

69.8 
(9.5) 

97.5 
(1.7) 

97.2 
(1.3) 

200 min 126.3 
(24.6) 

111.0 
(20.8) 

72.7 
(9.1) 

62.8 
(10.9) 

83.3 
(18.0) 

73.8 
(13.0) 

98.0 
(1.8) 

96.0 
(1.6) 

240 min 127.6 
(15.0) 

109.4 
(13.1) 

75.3 
(11.1) 

64.4 
(5.7) 

83.9 
(16.3) 

77.0 
(13.2) 

97.4 
(1.1) 

96.4 
(3.0) 

 

Table 4.3 Mean (SD) blood pressure, heart rate and oxygen saturation values for each infusion 
session 

Ket, ketamine; Mid, midazolam; BP, blood pressure (mm Hg); HR, heart rate per minute; S02, oxygen 
saturation; Inf, infusion; 10 min, 10 minutes post start of infusion; 20 min, 20 minutes post start of 
infusion; 30 min, 30 minutes post start of infusion; 40 min, 40 minutes post start of infusion; 60 min, 
60 minutes post start of infusion. 
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4.3.4 Cognitive side-effects 

The MoCA was used to assess cognitive function at four time points during the trial (Table 

4.4). There were no obvious substantial differences between the scores of the two groups at 

the four time points and scores did not appear to differ from baseline (Figure 4.2). The 

change in scores in the midazolam group from baseline to 12-week follow up is likely to be 

due to random variation. As this is a pilot trial, it is not designed to test hypotheses and 

differences in data between groups were therefore not tested for statistical significance.  

We felt that the MoCA was a sufficient instrument in screening for those with mild 

cognitive impairment whilst also providing some information on whether ketamine may have 

a positive or negative impact on cognition overall. Although memory can be affected in those 

who use ketamine regularly over a longer-term basis, there is no evidence to suggest that 

using subanaesthetic doses of ketamine over a number of weeks has any impact on memory 

or cognition (Shiroma, Albott, et al. 2014). We were mindful to not overburden the participants 

with an excessive number of memory questionnaires to help increase the retention rate of 

participants throughout the trial.  

 

Time point  Ketamine group 

Mean (SD)  

Midazolam group 

Mean (SD) 

Baseline 26.8 (2.0) n=13 27.0 (1.9) n=12 

1 day post infusion 1 27.4 (1.6) n=13 27.8 (1.6) n=12 

1 day post infusion 4 27.6 (1.4) n=8 27.8 (2.2) n=8 

12 week follow up 26.0 (3.0) n=9 28.7 (1.4) n=8 

 

Table 4.4 MoCA scores during treatment and at the 12-week follow up timepoint  

Montreal Cognitive Assessment (MoCA) scores are presented as mean (SD) values; Number of 
participants at each timepoint: Baseline - Ketamine n=13, Midazolam n=12; 1 day post infusion 1 - 
Ketamine n=13, Midazolam n=12; 1 day post final infusion - Ketamine n=8, Midazolam n=8; 12 weeks 
follow-up - Ketamine n=8, Midazolam n=7.  
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Figure 4.2 Mean MoCA scores, with standard deviations, at four time points throughout the trial 

MoCA, Montreal Cognitive Assessment; Inf, infusion; 12/52, 12 weeks; FU, follow-up; Number of 
participants at each time point: Baseline - Ketamine n=13, Midazolam n=12; 1 day post infusion 1 - 
Ketamine n=13, Midazolam n=12; 1 day post infusion 4 - Ketamine n=8, Midazolam n=8; 12/52 
follow-up - Ketamine n=9, Midazolam n=8. 

 

 

 

4.4 Discussion  

In general, ketamine and midazolam infusions were safe and well tolerated in this small 

patient sample. Dissociative side-effects were more prevalent in the ketamine group in line 

with results from previous trials (Short et al. 2018). With each subsequent infusion, 

dissociative symptoms in the ketamine group diminished. Some trials have experimented 

with various doses of ketamine (lower than 0.5mg/kg) and have shown that some 

participants respond to ketamine at doses as low as 0.1mg/kg (Loo et al. 2016). Dose 

titration of ketamine may be an alternative way of minimising side-effects whilst optimising 
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efficiency and therefore reducing dropouts as a result. There were no episodes of mania or 

psychosis during any of the infusions in this trial. Although increases in blood pressure were 

more common in the ketamine group, these were transient and had returned to baseline 

during the post infusion monitoring period. Increases in blood pressure in the ketamine 

group became less prevalent with subsequent infusion sessions.  

The most common physical side-effects reported in the ketamine group were anxiety 

and dizziness, however these also lessened with subsequent infusions. Physical symptoms 

reported in this pilot trial are in keeping with those documented in previous trials (Short et al. 

2018).  In the midazolam group, the most commonly reported symptom was fatigue, the 

prevalence of which was maintained as the treatment course continued. The vast majority of 

new onset physical symptoms in both groups were considered to be tolerable. Apart from 

palpitations reported in the second ketamine infusion by one participant and dizziness on 

standing reported in the second midazolam session, there were no other new onset 

symptoms that emerged during the treatment course after the first infusion session.  

 

4.5 Conclusions 

This study found that ketamine and midazolam infusions were generally well tolerated with 

only a small proportion of participants (3/25, 12%) discontinuing treatment due to side-

effects. More studies, however, are required to assess potential longer-term side-effects of 

repeated ketamine infusions. 

 

 

 

 



104 

Chapter 5: Online news media reporting of ketamine as a treatment 

for depression from 2000 to 2017  

 

5.1 Introduction 

Since the initial reporting of a single slowly infused sub-anaesthetic dose of ketamine 

(0.5mg/kg) as a rapid acting antidepressant in 2000 (Berman et al. 2000), there has been 

growing interest in this potentially novel antidepressant. There have now been multiple 

clinical trials of both single and serial sub-anaesthetic doses of ketamine that have 

supported its antidepressant effect (Kishimoto et al. 2016).  

Ketamine acts as a noncompetitive antagonist of the N-methyl-D-asparate (NMDA) 

receptor and thus targets the excitatory amino acid neurotransmitter glutamate (Maeng and 

Zarate 2007). However, the precise antidepressant action of ketamine is not yet understood 

and may involve its metabolites, downstream signaling events and other receptor types, 

including α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) receptors as well 

as opioid receptors (Zanos and Gould 2018; Williams et al. 2018).    

Other methods for administering ketamine to treat depression are being explored, 

including oral, intranasal, subcutaneous and intramuscular routes (Loo et al. 2016; Andrade 

2017). Ketamine has also been reported to be effective at various sub-anaesthetic doses, 

suggesting that there is a range of effective doses and routes that merits further investigation 

with larger participant numbers (Andrade 2017; Fava et al. 2018).  

Intranasal esketamine was approved by the FDA in early 2019 for those with 

treatment resistant depression for regulated use, with detailed dosing and safety information, 

in conjunction with oral antidepressant medication (FDA 2019b). In late 2019, intranasal 

esketamine was similarly approved also by the European Commission but it has not been 

supported by the National Institute for Health and Care Excellence (NICE) in the UK (NICE, 

2020).  Ketamine itself, however, currently remains unlicensed in both the USA and Europe 
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for treating depression though there is interest in a specific role for ketamine in the acute 

management of major depression with suicidal ideation (Fava et al. 2018). 

While single and limited serial off-label use of low-dose ketamine under close 

medical supervision is generally considered to be well-tolerated by patients and reasonably 

safe (Short et al. 2018), there are substantial concerns about both its unregulated and 

regulated use for depression (Sanacora et al. 2017; Singh et al. 2017). This is because 

ketamine can produce a mild euphoria as well as dissociative symptoms and sometimes 

hallucinations. Due to these ‘out of body’ experiences, ketamine can also be abused and has 

become a popular ‘club drug’ since the 1980s (Bokor and Anderson 2014). Ketamine can 

cause some short term physical side-effects including tachycardia and increased blood 

pressure due to its stimulation of the sympathetic nervous system (Tweed, Minuck, and 

Mymin 1972). Chronic, mostly recreational, high-dose ketamine use can cause uropathy and 

dependency (Forster and Harrison 2012).  Of note, however, twice-weekly dosing of 

intranasal low-dose esketamine has been reported not to be associated with signs of 

withdrawal or dependence during the two weeks after stopping an at least 16-weeks course 

(Daly et al. 2019).  Approximately 20% of those who use ketamine recreationally experience 

urinary symptoms (Winstock et al. 2012) while prolonged use can cause an irreversible 

cystitis (Tsai et al. 2009). Other potential longer-term side effects of chronic repeated 

ketamine use include hepatotoxicity and memory impairment (Short et al. 2018) and there is 

some pre-clinical evidence that it may cause damage to brain white matter (Li et al. 2017). 

There is therefore a risk-benefit ratio to be considered for the safe, supervised and regulated 

use of ketamine for treating depression as well as a need to identify clear evidence-based 

indications for its appropriate use in regular clinical practice.  

Due to the increased scientific interest in ketamine to treat depression - coupled with 

concerns about unregulated prescribing and dosing, adequacy of safety monitoring and risk 

of abuse - I wanted to explore how ketamine was being reported in the public media. Media 

can have a powerful influence over the general public and has the ability to potentially 

impact how a medical treatment is viewed. Print news relating to ketamine as a treatment for 
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depression, published in Canada and the United States from 2000-2015, was previously 

reported (Zhang et al. 2017). The authors found that articles published from 2008 onwards 

were more likely to encourage the use of ketamine in depression, despite a limited evidence 

base. I widened my search to worldwide online news media and assessed for any similar 

trends. I decided to examine online news sources due to the increasing trend away from 

print news and towards digital content (Westlund and Färdigh 2015).   

 

5.2 Materials and methods 

Materials and methods of this study have been described in Chapter 2 (section 2.10). Briefly, 

articles regarding ketamine’s use in depression were identified from the 30 most popular 

English-language online news-generating sources over 18 years (2000-2017). All of these 

articles were then individually reviewed and the articles that selectively discussed ketamine 

being used as a treatment for depression in humans were included for analysis. Selected 

articles were then de-identified by removing the date, news source and reporter details from 

each one and converting it to a simple text file. Two raters then separately evaluated each 

de-identified article according to a 12-item instrument to assess article content and created 

for the purpose of this study.  

 

5.3 Statistical analysis 

Statistical analyses were performed using SPSS version 24.0 (IBM Corporation, NY, USA). 

For each of the 12 article content questions, the articles were grouped into four distinct time 

frames, each spanning a three-year period: 2006-2008, 2009-2011, 2012-2014, and 2015-

2017. For the proportions that answered yes or no to each of the 12 questions, I used either 

a chi-squared or Fisher’s exact test to assess for differences between the four time frames. 

An analysis of variance was used to assess differences between mean Detail Scores of 

each of the four time frames. A p value <0.05 was deemed statistically significant. 
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5.4 Results  

A total of 2809 articles, from the top 30 English language online news sites, were identified 

using the search method between 1st January 2000 and 31st December 2017. All of these 

articles were then individually reviewed and the articles that selectively discussed ketamine 

being used as a treatment for depression in humans were included for analysis.  

Of the 2809 articles, 2569 were excluded for irrelevance, meaning the article did not 

mention ketamine for antidepressant purposes. Further exclusions were made if the article 

was not a news item but an opinion piece or personal essay (n = 18), and if the article was a 

duplicate publication syndicated from another source (n = 53). Of the remaining 169 articles, 

72 were further excluded because the content was primarily about the use of ketamine for 

other psychiatric purposes besides depression treatment (n = 8), ketamine’s use as an 

antidepressant was only briefly mentioned (i.e. mentioned in only one sentence) in the article 

(n = 49), the article was primarily about the legal status of ketamine (n = 7) or the article was 

primarily about the financial aspects of depression pharmaceuticals (n = 8). 

Table 5.1 shows the top 30 English-language news-generating websites and the 

number of articles each website had included in the analysis. CNN was ranked as the top 

news website but only had one relevant ketamine article included in this study. San 

Francisco Gate (SFGate) had the most relevant articles that were included in this study 

(n=11). There was a total of 97 articles included for analysis in the study.  
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Rank Online news site Web address Number of 

articles 

analysed per 

site 

1 CNN cnn.com 1 

2 New York Times nytimes.com 5 

3 The Guardian theguardian.com 9 

4 Washington Post washingtonpost.com 2 

5 BBC bbc.co.uk 2 

6 Forbes forbes.com 6 

7 Huffington Post huffingtonpost.com 4 

8 Fox News foxnews.com 6 

9 Bloomberg bloomberg.com 3 

10 The Times of India indiatimes.com 7 

11 USA Today usatoday.com 1 

12 Reuters reuters.com 5 

13 Wall Street Journal wsj.com 2 

14 Time time.com 10 

15 New York Post nypost.com 2 

16 The Atlantic theatlantic.com 2 

17 LA Times latimes.com 4 

18 US News usnews.com 1 

19 The Indian Express indianexpress.com 1 

20 ABC News abcnews.go.com 1 

21 NBC News nbcnews.com 1 

22 CBS News cbsnews.com 4 

23 News.com.au news.com.au 2 

24 China Daily chinadaily.com.cn 0 

25 The Hindu thehindu.com 0 

26 SF Gate sfgate.com 11 

27 The Daily Beast thedailybeast.com 1 

28 CBC news cbc.ca/news 2 
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29 DW news dw.com 0 

30 Hindustan Times hindustantimes.com 2 

 

Table 5.1 The top 30 English-language news generating websites with the number of articles 
analysed per site 

 

 

The top 30 most popular English-language news-generating websites were broken 

down into regions as follows: United States (n=19), India (n=4), the United Kingdom (n=3), 

Australia (n=1), China (n=1), Germany (n=1), and Canada (n=1) (Table 5.1). The vast 

majority (67/97 = 69.1%) of relevant news articles published online between 2000 and 2017 

were from the USA. UK and India, respectively, had 16 (16.5%) and 10 (10.3%) articles 

each. Both Canada and Australia had just two (2.1%) articles each.  

Ketamine’s novel antidepressant effect was first reported in 2000 (Berman et al. 

2000). However, the first online news article relating to ketamine as an antidepressant was 

not published until 2006 (Figure 5.1). This coincided with the publication of a randomised 

crossover trial (n=18) that confirmed the rapid-onset antidepressant effect of ketamine 

(Zarate et al. 2006). The results of this small but influential trial were very positive, with 71% 

of patients treated with a single sub-anaesthetic dose of ketamine meeting antidepressant 

response criteria one day after the infusion. The highest number of articles published was in 

2014 and 2017 (both n=19). Most relevant articles have been published from 2012 onwards.  
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Figure 5.1 Number of ketamine online news articles published each year from 2000-2017. 

 

De-identified articles were evaluated by two blinded raters using the 12-item 

instrument created for this study. The instrument consisted of 12 binary questions, aimed to 

capture some specific details about ketamine and its role in treating depression. It included 

indications for use; onset, duration and mechanism of action; comparison with conventional 

antidepressants; side-effects and potential for misuse; regulatory matters; the depth of 

reporting by inclusion of expert and patient opinion and experience. These questions are 

described in Chapter 2 (section 2.10.3). Of 1164 pairs of observations for the 12 binary 

rating items, there was an interrater agreement of 94.6% and 63 discrepancies were noted.  

The two raters (BG and CS) met to resolve these discrepancies and come to a mutual 

agreement on the presence or absence of each item. Figure 5.2 illustrates the breakdown of 

each question according to time frame.  
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Figure 5.2 Breakdown of content analysis by each three-year period. The y-axis shows the 
proportion (%) of ‘yes’ answers to the 12 content items within each three-year period.  

 

Almost all the articles (95/97; 97.9%) stated the clinical indications for ketamine when 

treating depression such as suicidal ideation or treatment resistance. The vast majority 

commented on its rapid onset of antidepressants effect (72/97; 74.2%); however, less than 

half remarked on ketamine’s relatively short duration of action (38/97; 39.2%).  

With regards to ketamine’s mechanism of action, it has been discussed less in recent years 

and there was a significant difference in the frequency of reporting between the 2015-2017 

period and the 2012-2014 and 2009-2011 periods (p<0.005). Interestingly, only a small 

proportion of the articles (19/97; 19.6%) discussed the lack of long-term evidence of 

ketamine’s comparison to currently available antidepressants. Mention of ketamine’s abuse 

potential in online media has gradually risen over time to over 50% (21/40) of articles in 

2015-2017 from 0% (0/9) in the 2009-2011 period (p=0.010).  
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Only 26.8% (26/97) of articles mentioned the risks of unregulated use of ketamine as 

a treatment for depression.  Similarly, rates of articles discussing recommendations and 

formal guidance on how ketamine should be used as an antidepressant treatment were 

relatively low at 43.3% (42/97).  

The majority of the articles quoted a researcher (83/97; 85.6%), though most did not 

quote a patient (n=14/97; 14.4%). Physical side-effects of ketamine and subjective effects 

experienced from the drug were mentioned in 62.9% (61/97) and 58.8% (57/97), 

respectively, of the articles and this proportion remained constant throughout the four time 

frames. 

Each article was provided with a Detail Score out of 12, depending on how many 

content items were points of discussion in the article. I calculated mean Detail Scores and 

95% confidence intervals (CI) for each three-year time frame. An analysis of variance 

showed no statistically significant differences between the mean scores for the four time 

frames (F(3,93)=0.488, p=0.691). Mean (95% CI) scores ranged from 5.33 – 6.29 (95% CI 

3.70 – 8.30) (Figure 5.3), suggesting that the level of detail provided in these articles has 

remained constant throughout the examined time period. 
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Figure 5.3 The mean scores (with 95% confident intervals) of the articles for each of the 
four time frames indicating the level of detail within the articles.  

 

 

5.4 Discussion 

To my knowledge, this is the first study that has analysed online news media sources 

relating to ketamine’s antidepressant effect. I examined the 30 most popular English-

language online news-generating sources and explored potential trends. The first relevant 

online news item was in 2006 with a substantial increase maintained since 2012. Further 

increases might be expected after 2019 following the FDA’s and European Commission’s 

approval of intranasal esketamine.   

I looked at how ketamine was portrayed in the media during the study period to see if 

there were any obvious trends. In terms of the various issues I examined, the level of detail 
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within the articles has remained consistent from 2006- 2017. As expected, nearly all articles 

described the clinical indications for ketamine and most referred to its rapid onset of action. 

Reporting on formal guidance for using ketamine and risks of unregulated use was variable 

with less than half of the reviewed articles addressing these types of governance issues.  

Researchers were frequently quoted; however, only a few articles consulted with patients. 

Clinical concerns about ketamine and its potential for abuse were discussed in few of the 

articles as was the limited evidence of ketamine’s comparison to other antidepressants.    

In general, sub-anaesthetic doses of ketamine are deemed to be safe and well tolerated. 

However, physical and psychotomimetic side effects aren’t uncommon (Short et al. 2018). It 

is important, therefore, that at least some of these potential adverse effects of ketamine are 

brought to the public’s attention. These were mentioned in just over half the articles 

analysed.  

Ketamine’s mechanism of action was discussed less within the reviewed articles in 

more recent years. Perhaps this is related to multiple emerging theories about how ketamine 

exerts its antidepressant effects and uncertainty on this issue. These include the NMDA 

glutamate hypothesis resulting in downstream neuroplasticity (Maeng and Zarate 2007) as 

well as the more recent opioid hypothesis (Williams et al. 2018).  

To date, there have been no published trials that have directly compared ketamine to 

standard antidepressants or other therapies. Only 20% (19/97) of the articles acknowledged 

this with some articles even claiming that ketamine’s antidepressant effects are superior to 

currently available antidepressants. Such claims should be interpreted with caution as there 

are no published trials to date that have specifically tested this. Randomised clinical trials so 

far have compared ketamine to either placebo (usually saline) or an active comparator such 

as midazolam. Midazolam is a short acting benzodiazepine that has a similar half-life and 

sedative effects as low-dose ketamine and therefore may help with blinding (Grunebaum et 

al. 2018).  However, midazolam is not routinely used as an antidepressant. 

Limitations of my study are that only English-language media was examined and that 

I limited my search and analyses to the top 30 online news sources.  Inclusion of online 
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news media in other languages would have increased the sample size and may have 

allowed analysis of regional differences. The use of an un-validated instrument developed 

for this study is an additional limitation.  

Overall, my findings in international online new media reporting of ketamine for 

depression parallel those reported for North American print media (Zhang et al. 2017). 

Currently, intravenous ketamine is not licenced for treating depression in the USA or Europe, 

though this may change in the near future. In many countries around the world, ketamine is 

a controlled substance due to its risk for abuse (Nickerson and Attaran 2015). It is important 

to note that, to date, there has not been evidence to suggest that ketamine causes 

dependency after twice-thrice weekly intravenous dosing over a number of weeks (Singh et 

al. 2016). The potential longer-term side effects of frequent sub-anaesthetic doses of 

ketamine are as yet undetermined because research in this area has so far been limited. 

Although there is no evidence of physical dependence, ketamine can be psychologically 

addictive (Bokor and Anderson 2014). It is therefore important that, in addition to its potential 

benefits, we highlight the side effects and addictive potential when discussing ketamine with 

the general public. The risks of unregulated use of ketamine in psychiatry should also be 

highlighted to the general public.  
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Chapter 6: Conclusions and future directions 

6.1 Study 1 – The Karma-Dep Trial  

6.1.1 Conclusions  

The results from this study suggests that a definitive trial of adjunctive ketamine in the 

treatment of depressive episodes is feasible. Recruitment was successful and 20% of 

patients who were eligible for this study consented to take part. Adherence to interventions 

was also satisfactory with 16/25 (64%) participants completing the intended four once-

weekly infusions. Nine participants discontinued their allocated course.  Reasons for 

discontinuing included side-effects (3/9), commencing ECT (2/9), opting for doing an 

educational programme that coincided with clinic time (1/9) and being discharged from 

hospital before all four infusions were complete (3/9). Follow-up assessment rates were also 

adequate with 72% of participants completing the six-week and 76% completing the 12-week 

follow up. Ketamine and midazolam infusions were generally well tolerated with just 3/25 

(12%) participants discontinuing treatment due to side-effects. More studies, however, are 

required to assess potential longer-term side-effects of repeated ketamine infusions. 

 

6.1.2 Future research  

Following on from the results of the KARMA-Dep pilot trial, a larger scale trial using ketamine 

as an adjunctive treatment in depression has now been approved and is due to commence 

in early 2021. This trial will be adequately powered and will aim to recruit a total of 104 

participants. Given the need for longer term follow-up data, this definitive trial will follow up 

participants for a period of six-months.  

The result from the KARMA-Dep pilot trial suggesting that a definitive trial is feasible 

is in contrast to a recent previous pilot trial from our group: Ketamine vs midazolam for 

depression relapse prevention following successful electroconvulsive therapy - the KEEP-

WELL trial (Finnegan et al. 2019). This trial examined using four once-weekly 
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ketamine/midazolam infusions for relapse prevention following successful ECT for 

depression. Trial participants therefore had to return to hospital for out-patient treatment. 

The KEEP-WELL Trial found that the trial protocol was not feasible. Recruitment and 

adherence to treatment was poor. One of the main reasons for participants declining or 

discontinuing was the logistical difficulty of having to travel back to the hospital. This may 

indicate that patients are more likely to adhere to ketamine treatment while inpatients during 

their depressive illness rather than outpatients who are required to travel to the infusion 

clinics from home. This, however, may reflect the nature of the health service in the study as 

well as patients’ expectations of a brand new “untested” and unlicensed treatment.  Should 

ketamine receive a licence for depression patients may well be more willing to travel longer 

distances to avail of it. Additionally, if ketamine received regulatory approval then it may well 

become more acceptable to patients and costs would be covered by the public health 

system and/or insurance. 

To date, there is no readily available and user-friendly assessment tool to 

appropriately asses the side-effects of ketamine, despite the growing interest and research 

into ketamine as a rapid-acting antidepressant. There has been some recent exploration into 

the development of a side-effect tool based on systematic review data (Short et al. 2020). 

The aim of this research was to produce a clinically feasible, easy to use assessment that 

captures both acute and cumulative ketamine side-effects.  Having one such tool, rather 

than using a variety of individual and disparate instruments, means that it can be used in 

routine clinical practice for large numbers of patients. Such an approach may thus help to 

identify any safety concerns in both the acute phase and longer-term use of ketamine as a 

treatment for depression.  

Given that ketamine has shown to have a rapid antidepressant effect in those with a 

depressive episode, a potential use of ketamine could be to accelerate recovery in those 

hospitalised with depression. This may shorten hospital stay, potentially having a positive 

socioeconomic impact on mental health care in Ireland and further afield. There has been 
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very limited evidence to date exploring the cost effectiveness of ketamine in the treatment of 

depression. A recent study found that esketamine for patients with treatment resistant 

depression was unlikely to be cost effective (Ross and Soeteman 2020). Further research 

would be helpful investigating the economic impact of intravenous ketamine on the health 

care economy, given it is less expensive than the recent FDA approved esketamine.   

There have been a number of hypotheses as to how ketamine exerts its 

antidepressant properties (Zanos and Gould 2018; Williams et al. 2018). Recently published 

research, based on this pilot trial, suggest that vascular endothelial growth factor and PEDF 

may play a role in ketamine’s antidepressant effect (McGrory et al. 2020).  However, further 

research is required to clarify the antidepressant mechanism of action of ketamine and 

identify clinically useful biomarkers that could help in predicting and monitoring response to 

ketamine for depression 

 

 

6.2 Ketamine e-news study  

6.2.1 Conclusions 

To my knowledge, this is the first study that has analysed online news media sources 

relating to ketamine’s antidepressant effect. Overall, my findings in international online new 

media reporting of ketamine for depression parallel those reported for North American print 

media (Zhang et al. 2017). The first relevant online news item was in 2006 with a substantial 

increase maintained since 2012. In terms of the various issues we examined, the level of 

detail within the articles has remained consistent from 2006- 2017. Reporting on formal 

guidance for using ketamine and risks of unregulated use was variable with less than half of 

the reviewed articles addressing these types of governance issues. Clinical concerns about 

ketamine and its potential for abuse were discussed in few of the articles as was the limited 

evidence of ketamine’s comparison to other antidepressants.    
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Based on the findings of this study, I would recommend interpreting news media with 

caution. Reporters should also have an awareness of the impact of their articles on the 

views of the general public and how influential they can be.  

 

 

6.2.2 Future research 

My study looked at online news content from 2000-2017. I am planning a separate study, 

following the recent approval of esketamine in the treatment of treatment resistant 

depression, which will explore the impact of this on news media reporting and assess for 

more recent trends. 

Further research is required in understanding ketamine’s role in the treatment of 

psychiatric disorders. Given ketamine’s abuse potential, it would be interesting to explore 

patients’ and doctors’ attitudes towards it as a potential antidepressant treatment. A recent 

small survey conducted found that patients wanted more evidence on the potential longer 

term side-effects of ketamine and had some anxiety related to the monitoring of ketamine 

(Jilka et al. 2019). There are conflicting views by researchers on the use of ketamine as an 

antidepressant. Although evidence would suggest that ketamine produces a rapid 

antidepressant response there are concerns about its longer-term risks and potential for 

addiction. These conflicting perspectives may be due to a number of factors, including the 

lack of larger scale clinical trials, lack of longer-term safety date and ethical considerations 

such as its potential for abuse. It would be helpful to explore these opinions and attitudes 

further to help raise awareness of these areas of concern to help inform policies. 

Due to the small number of articles included in this study, performing a meaningful 

statistical analysis to assess for regional differences was not possible. This is something of 

interest that I would like to investigate further in the follow-on study.   
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Appendices:  

 

Appendix 1 Hamilton Rating Scale for Depression, 24-item 
 

 

 

HRSD 24 
 

HRSD 24 (modified from Williams SIGH-D 1998) with 3 items taken from W. Guy – ECDEU Manual for 

assessment in psychopharmacology NIMH 1976 

 

1. DEPRESSED MOOD 

What’s your mood been like this past week? 

 
Have you been feeling down or depressed? 
Sad?  Hopeless? 

 

In the last week, how often have you felt (OWN 
EQUIVALENT)? Every day? All day? Have you been 

crying at all? 
 
(1 – 4) How long have you been feeling this way? 

 

0 Absent 

1 Indicated only on questioning 

2 Spontaneously reported verbally 

3 Communicated non-verbally (facial 

expression, posture, voice, tendency to 

weep) 

4 Virtually only communicates about being 

depressed (spontaneous verbal and non-

verbal communication) 

   

 

2. WORK ACTIVITIES 

How have you been spending your time this past 

week? 
 
Have you felt interested in doing (those things) or 

so you feel you have to push yourself to do them? 

 

0 No difficulty 

1 Thoughts and feelings of incapacity, 

fatigue, weakness, related to activities, 

work or hobbies (MORE than 3h DAY) 

2 Loss of interest in activity by direct report 

OR indirectly feeling she has to push 

herself (MORE than 3h DAY) 

 

Name of Researcher:  Participant Protocol No:  

Date: DD / MM / YY Assessment No:  

Time point: ____________________ 

□ I have completed this participant’s HRSD graph and placed a sticker in their clinical 

notes.  
 



130 

Have you stopped doing anything you used to do? 
 

Y) Why? 

 
Is there anything you look forward to? 
 

(At follow-up: Has your interest come back to 
normal?) 

 

3 Decreased ACTUAL time spent or 

productivity (Less than 3 hrs at groups or 

work) 

4 Bed rest in hospital OR only watching TV 

without leaving the ward. 

Stopped working, no activities at home 

except TV. 

 

3. SOMATIC SYMPTOMS (GI) 

What has your appetite been this past week? 
 

(What about compared to your usual appetite?) 

0 No loss of appetite 

1 Loss of appetite but eating without 

encouragement 

2 Difficulty eating without urging 
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4. SOMATIC SYMPTOMS (Gen) 

How has your energy been this past week? 
 
Have you been tired all the time? 
 
This week, have you felt any heaviness in your 

limbs, back or head? 
 
This week, have you had any backaches, 
headaches, muscle aches? 

0 None 

1 Loss of energy OR FATIGUE OR Heaviness in 

limbs/back/head or non-specific symptoms 

2 PAIN OR any clear-cut symptom (Something 

the patient can point to) 

   

5. WEIGHT LOSS 

Have you lost any weight in the past week 
 

(Y) How much? 

 
Do you think your clothes are any looser on 
you? 
 

At f/up: Have you gained any of the weight 
back? 

0 Less than 1lb loss in week 

1 More than 1lb loss in week 

2 More than 2lb loss in week 

   

6. GENITAL SYMPTOMS (LIBIDO) 

How has your interest been in sex this week? 

 

Has there been any change in your interest in 
sex from where you were not depressed? 

 
Is it something you have thought about much? 
 

(NO) Is that unusual for you? 

 

If question is likely to upset subject, move 

straight to insomnia and ask this item after 
item 21 (compulsive symptoms) 

0 Absent 

1 Mild 

2 Severe 

 LOCF if interest for substantial amount of 

time e.g widowed/widower 

   

7. INSOMNIA EARLY  

How have you been sleeping over the last 

week? 

 

Have you had any trouble falling asleep at the 
beginning of the night? 

 
(Y) Right after you go to bed, how long has it 

taken you to fall asleep? 
 
How many nights this week have you had 

trouble falling asleep? 

0 No difficulty falling asleep 

1 Complains of occasional difficulty falling 

asleep (> 1/2 an hour) 3 OR LESS NIGHTS 

2 Complains of nightly difficulty falling asleep 

4 OR MORE NIGHTS 

   

8. INSOMNIA MIDDLE (UP TO 4 A.M.) 

During the past week, have you been waking 

up in the middle of the night? (Y) Do you get 

0 Absent or habitual waking only to void 

bladder 

1 Wakes once or twice during the night but 

falls asleep again without undue delay 
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out of bed? What do you do?  (Only go to 
bathroom?) 

 

When you get back to bed, are you able to fall 
right back asleep? 
Have you felt your sleeping has been restless 

or disturbed some nights? 

2 Wakes frequently OR wakes occasionally but 

has difficulty (more 1/2 hr) falling asleep 

again 
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9. INSOMNIA LATE (BEFORE 8 H/1 NIGHT SUFFICIENT) 

What time have you been waking up in the 
morning for the last time, this past week? 
 
What time do you usually wake up (before you got 
depressed)? 

 
IF EARLY:  is it the alarm or do you wake up 
yourself? 
 

0 No difficulty 

1 Waking in early hours but goes back to 

sleep 

2 Unable to fall sleep again 

   

10. FEELINGS OF GUILT 

Have you been especially critical of yourself this 
past week, feeling you have done things wrong, 

or let others down? 

 
(Y) What have your thoughts been? 
 
Have you been feeling guilty about anything that 

you have once done or not done? 
 

Have you thought that you have brought this 
illness on yourself in some way? 

 

Do you feel you are being punished by being sick? 

 

0 Absent 

1 Self-reproach OR feels he has let people 

down 

2 Ideas of guilt or ruminations over past 

errors or sinful deeds 

3 Present illness is a punishment.  

Delusions of guilt 

4 Hears accusatory or denunciatory voices 

and/or experiences threatening visual 

hallucinations 

 

11. SUICIDE 

This past week have you had thoughts that life is 
not worth living?   

 

Or that you would be better off dead?   

 

What about having thoughts of hurting or even 
killing yourself? 
 

(Y) What have you thought about? 

 
Have you actually done anything to hurt yourself? 
 

0 Absent 

1 Feels life is not worth living, no plan 

2 Wishes he was dead or any thoughts of 

possible passive death of self 

3 Suicidal ideas or gesture, active 

4 Attempts at suicide 

 

12. ANXIETY PSYCHIC 

Have you been feeling especially tense or irritable 
this past week? 

 
Have you been worrying a lot about little 
unimportant things, things that you would not 

ordinarily worry about? 
 

(Y) Like what, for example? 
 

0 No difficulty 

1 Subjective tension and irritability 

2 Worrying about minor matters 

3 Apprehensive attitude apparent in face or 

speech 

4 Fears expressed without questioning 
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13. ANXIETY SOMATIC 

This past week, have you had any of these 
physical symptoms? 
Dry mouth ____ Gas____ Indigestion___  
Diarrhoea____ Cramps_____ Heart 
palpitations____ Headaches____ 

Hyperventilating____ Having to urinate 
frequently___ Sighing____ Sweating___ 
 
How much have these things been bothering you 

this past week? 

 

How bad have they gotten?  How much of the 

time, or how often have you got them? 
 

0 Absent 

1 Mild 

2 Moderate 

3 Severe 

4 Incapacitating  

 

14. HYPERCHONDRIASIS  

In the last week, how much have your thoughts 
been focussed on your physical health, or how 

your body is working? 
 

Do you find you spend a lot of time thinking about 
it? Do you express how you feel physically to 

others much? 

 

Have you found yourself asking for help with 
things that you could do yourself? 

 

(Y) Like what, for example?  How often has that 
happened? 

 

0 Not present 

1 Self-absorption 

2 Preoccupation with physical health 

3 Frequent complaints OR requests for 

help 

4 Hypochondriacal Delusions 

 

15. INSIGHT 

Based on observation 
 

0 Acknowledges being depressed and ill OR 

not currently depressed 

1 Acknowledges illness but attributes 

cause to 

food/climate/overwork/virus/stress, etc.  

2 Denies being ill at all 

   

16. PSYCHOMOTOR RETARDATION 

Psychomotor slowing manifested in difficulty 

speaking, impaired ability to concentrate, 

decreased motor activity? 

0 Normal speech and thought 

1 Slight retardation at interview or slowed 

movements 

2 Obvious retardation at interview – 

response time to questions increased  

3 Interview difficult to complete 

4 Complete stupor 

 



135 

17. AGITATION 

Based on observation 0 None 

1 Fidgetiness 

2 Playing with hands / hair – stays seated 

3 Moving about, cannot sit still – gets out of 

chair 

4 Hand wringing, nail biting, hair-pulling, 

biting of lips 

 

18. DIURNAL VARIATION 

This past week, have you been feeling better or 

worse at any particular time of day – morning or 

evening? 
 

(Y) How much worse do you feel?  A little bit or a 
lot worse? 
 

(NEXT THREE QUESTIONS, MENTION THAT THESE MAY SEEM 

LIKE STRANGE QUESTIONS BUT THEY ARE PART OF THE 

ASSESSMENT AND IMPORTANT FOR US TO KNOW) 

A Time B Severity  

0 No variation OR 

not depressed 
0 None 

1 Worse in AM 1 Mild 

2 Worse in PM 2 Severe 

 

19. DEPERSONALISATION OR DEREALISATION 

In the past week, have you ever suddenly had the 

feeling that everything is unreal, ______ or you 

are in a dream, _____ or cut off from other people 

in some strange way? ____ 
 

(Y) How bad has that been? 
 

(Y) How often this week has that happened? 
 

0 Absent 

1 Mild – one event in the last week or 

recurrent very mild events 

2 Moderate – one event per day or sever 

less frequently 

3 Severe – severe events most days 

4 Incapacitating – actually requiring bed 

rest 

 

20. PARANOID SYMPTOMS 

This past week, have you felt that anyone was 

trying to give you a hard time or to hurt you? 
 
(Y) Tell me about it. 

 

0 None 

1 Suspicious 

2 Ideas of reference 

3 Delusions of reference or persecution 

 

21. COMPULSIVE SYMPTOMS 

In the past week, have there been things you have 
had to do over and over again, like checking the 

locks on the door several times? 
 
(Y) Can you give me an example? 
Do you feel you have to check up on these things?  

 

0 Absent 

1 Mild 

2 Severe 
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22. HELPLESSNESS 

In the past week, did you feel you had trouble 
coping with routine activities?  Were there times 
when you felt overwhelmed? 
 
(Y) Were these feelings so bad that you would say 

you felt helpless? 
 
(Y) Did other people have to urge you to tend to 
your responsibilities? 

 

Did you need the physical help of others to 

complete simple activities like grooming, 

dressing or eating? 
If deciding between 3 and 4 – can ask nurses 

0 Absent 

1 Subjective feelings indicated only on 

questioning 

2 Spontaneously reported helpless feelings 

verbally 

3 Objectively requires urging, guidance and 

reassurance to complete tasks or self-

care 

4 Objectively requires physical assistance 

to complete tasks or self-care 

 

23. HOPELESSNESS 

This past week, were you optimistic or 
pessimistic about the future? 

 
Do you occasionally doubt that things will 

improve for you? 
 

(Y) Do you have this doubt all the time? 

 

When people tell you will be well (or stay well), do 
you feel reassured? 

 

(N) If you doctor told you s/he was optimistic 
about your prospects, would you feel reassured? 

 

0 Absent 

1 Intermittently doubts that things can 

improve but can be reassured 

2 Consistently feels “hopeless” but can be 

reassured 

3 Expresses feelings of discouragement, 

despair, pessimism, which cannot be 

dispelled 

4 Spontaneously reports and 

inappropriately perseverates feelings of 

hopelessness 

 

24. WORTHLESSNESS 

During the last week, have you felt that you are as 
a person, as good as other people that you know 
and respect? 

 

Have you felt that others are better than you? 
 
(Y) Did you feel that you are “no good” or 

“inferior”? 
 
(Y) How often did you feel this way in the past 
week? 
 

Do you feel you are worth nothing at all, either to 
yourself or others? 
 

0 Absent 

1 Indicates loss of self-esteem on 

questioning 

2 Spontaneously indicated loss of self-

esteem 

3 Volunteers that he is no good or inferior – 

differs from 2 by degree 

4 Delusions of worthlessness 

 

Total Score  
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Appendix 2 Hamilton Rating Scale for Depression, 11-item 

 

 

 

HRSD 24 – 11 item 
 

 

HRSD 24 (modified from Williams SIGH-D 1998) with 3 items taken from W. Guy – ECDEU Manual for 

assessment in psychopharmacology NIMH 1976 

 

 
1. DEPRESSED MOOD    

What’s your mood been like this past week? 

 

Have you been feeling down or depressed? 
Sad?  Hopeless? 
 

In the last week, how often have you felt (OWN 
EQUIVALENT)? Every day? All day? Have you been crying 

at all? 
 
(1 – 4) How long have you been feeling this way? 
 

0  Absent  

1  Indicated only on questioning  

2  Spontaneously reported verbally  

3  Communicated non-verbally (facial 
expression, posture, voice, tendency to 
weep)  

4  Virtually only communicates about being 
depressed (spontaneous verbal and 
nonverbal communication)  

      

2. FEELINGS OF GUILT    

Have you been especially critical of yourself this past 
week, feeling you have done things wrong, or let 
others down?  

(Y) What have your thoughts been?  

Have you been feeling guilty about anything that you 
have once done or not done?  

Have you thought that you have brought this illness on 
yourself in some way?  

Do you feel you are being punished by being sick?  

0  Absent  

1  Self-reproach OR feels he has let people 
down  

2  Ideas of guilt or ruminations over past errors 
or sinful deeds  

3  Present illness is a punishment.  Delusions of 
guilt  

4  Hears accusatory or denunciatory voices 
and/or experiences threatening visual 
hallucinations  

   

3. SUICIDE    

This past week have you had thoughts that life is not 
worth living?  Or that you would be better off dead?   
What about having thoughts of hurting or even killing 
yourself?  

(Y) What have you thought about?  

0  Absent  

1  Feels life is not worth living, no plan  

2  Wishes he was dead or any thoughts of 
possible passive death of self  

3  Suicidal ideas or gesture, active  

 

Name of Researcher:  Participant Protocol No:  

Date: DD / MM / YY Assessment No:  

Time point: ____________________ 

□ I have completed this participant’s HRSD graph and placed a sticker in their clinical 
notes.  
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Have you actually done anything to hurt yourself?  
 
 
 

4  Attempts at suicide  

   

4. ANXIETY PSYCHIC    

Have you been feeling especially tense or irritable this 
past week?  

Have you been worrying a lot about little unimportant 
things, things that you would not ordinarily worry 
about?  

(Y) Like what, for example?  

0  No difficulty  

1  Subjective tension and irritability  

2  Worrying about minor matters  

3  Apprehensive attitude apparent in face or 
speech  

4  Fears expressed without questioning  

5. ANXIETY SOMATIC    

This past week, have you had any of these physical 
symptoms?  Dry mouth ____ Gas____ Indigestion___  

Diarrhoea____ Cramps_____ Heart palpitations____ 
Headaches____ Hyperventilating____ Having to urinate 
frequently___ Sighing____ Sweating___  

How much have these things been bothering you this 
past week?  

How bad have they gotten?  How much of the time, or 
how often have you got them?  

0  Absent  

1  Mild  

2  Moderate  

3  Severe  

4  Incapacitating   

   

6. PSYCHOMOTOR RETARDATION    

Psychomotor slowing manifested in difficulty 
speaking, impaired ability to concentrate, decreased 
motor activity?  

0  Normal speech and thought  

1  Slight retardation at interview or slowed 
movements  

2  Obvious retardation at interview – response 
time to questions increased   

3  Interview difficult to complete  

4  Complete stupor  

   

7. AGITATION    

Based on observation  0  None  

1  Fidgetiness  

2  Playing with hands / hair – stays seated  

3  Moving about, cannot sit still – gets out of 
chair  

4  Hand wringing, nail biting, hair-pulling, biting 
of lips  

   

8. DEPERSONALISATION OR DEREALISATION    

In the past week, have you ever suddenly had the 
feeling that everything is unreal, ______ or you are in a 
dream, _____ or cut off from other people in some 
strange way? ____  

(Y) How bad has that been?  

(Y) How often this week has that happened?  

  

0  Absent  

1  Mild – one event in the last week or 
recurrent very mild events  

2  Moderate – one event per day or sever less 
frequently  

3  Severe – severe events most days  

4  Incapacitating – actually requiring bed rest  

   

9. PARANOID SYMPTOMS    

This past week, have you felt that anyone was trying 
to give you a hard time or to hurt you?  

0  None  

1  Suspicious  
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(Y) Tell me about it.  
 
 
 
 
 

2  Ideas of reference  

3  Delusions of reference or persecution  

   

10. HOPELESSNESS 

This past week, were you optimistic or pessimistic 
about the future? 
 
Do you occasionally doubt that things will improve for 

you? 

 
(Y) Do you have this doubt all the time? 

 
When people tell you will be well (or stay well), do you 

feel reassured? 
 
(N) If you doctor told you s/he was optimistic about 

your prospects, would you feel reassured? 

 

0 Absent 

1 Intermittently doubts that things can 

improve but can be reassured 

2 Consistently feels “hopeless” but can be 

reassured 

3 Expresses feelings of discouragement, 

despair, pessimism, which cannot be 

dispelled 

4 Spontaneously reports and 

inappropriately perseverates feelings of 

hopelessness 

 

11. WORTHLESSNESS 

During the last week, have you felt that you are as a 

person, as good as other people that you know and 
respect? 

 
Have you felt that others are better than you? 

 

(Y) Did you feel that you are “no good” or “inferior”? 
 

(Y) How often did you feel this way in the past week? 
 

Do you feel you are worth nothing at all, either to 
yourself or others? 

 

0 Absent 

1 Indicates loss of self-esteem on 

questioning 

2 Spontaneously indicated loss of self-

esteem 

3 Volunteers that he is no good or inferior – 

differs from 2 by degree 

4 Delusions of worthlessness 

 

Total Score  
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 Appendix 3 Quick Inventory of Depressive Symptomatology, Self-Report, 16-    

item  
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142 

Appendix 4 Mini International Neuropsychiatric Interview
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Appendix 5 Maudsley Staging Method for Treatment Resistance in 

Depression   
 
 
 
 
 
 
 

A MULTIDIMENSIONAL TOOL TO QUANTIFY TREATMENT RESISTANCE IN 
DEPRESSION:  THE MAUDSLEY STAGING METHOD 

Fekadu, A, Wooderson, S, Donaldson, C, Markopoulou, K, Masterson ,B, Poon, L , Cleare, AJ (2009)   A 
multidimensional Tool to Quantify Treatment Resistance in Depression: The Maudsley Staging Method, Journal of 

Clinical Psychiatry, 70(2), p.177 – 184. 

 
 

Maudsley Staging Parameters and Suggested Scoring Conventions 

 
 
 
Staging of resistance can also be presented in 3 severity categories 
Mild (scores 3-6) 
Moderate (scores 7-10) 
Severe (scores 11-15) 

 

Name of Researcher:  Participant Protocol No:  

Date: DD / MM / YY Assessment No:  

Time point: ____________________ 

  
 

Parameters/Dimensions Parameter Specification Score  

Duration Acute (≤ 12 months) 1 □ 

 Sub-acute (13-24 months) 2 □ 

 Chronic (>24 months) 3 □ 

Symptoms Severity (at baseline) Subsyndromal 1 □ 

 Syndromal   

 Mild 2 □ 

 Moderate 3 □ 

 Severe without psychosis 4 □ 

 Severe with psychosis 5 □ 

Treatment failures    

Antidepressants Level 1: 1 – 2 medications 1 □ 

 Level 2: 3 – 4 medications 2 □ 

 Level 3: 5 – 6 medications 3 □ 

 Level 4: 7 – 10 medications 4 □ 

 Level 5: >10 medications 5 □ 

Augmentation  Not used 0 □ 

 Used 1 □ 

Electroconvulsive therapy Not used 0 □ 

 Used 1 □ 

Total  (15)  
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Appendix 6 Montreal Cognitive Assessment 
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 Appendix 7 Brief Psychiatric Rating Scale (psychosis subscale) 
 

 

 

                           Brief Psychiatric Rating Scale (BPRS) 

Expanded Version (4.0) 

  

9. SUSPICIOUSNESS  

Expressed or apparent belief that other persons have acted maliciously or with 
discriminatory intent. Include persecution by supernatural or other non-human agencies 
(e.g., the devil). Note: ratings of 3 or above should also be rated under Unusual Thought 
Content.  
 

2 Very mild Seems on guard. Reluctant to respond to some `personal' questions. Reports 
being overly self-conscious in public.  

3 Mild Describes incidents in which others have harmed or wanted to harm him/her that 
sound plausible. Individual feels as if others are watching, laughing or criticising him/her 
in public, but this occurs only occasionally or rarely. Little or no preoccupation.  

4 Moderate Says other persons are talking about him/her maliciously, have negative 
intentions or may harm him/her. Beyond the likelihood of plausibility, but not delusional. 
Incidents of suspected persecution occur occasionally (less than once per week) with 
some preoccupation.  

5 Moderately Severe Same as 4, but incidents occur frequently, such as more than once per 
week. Individual is moderately preoccupied with ideas of persecution OR individual 
reports persecutory delusions expressed with much doubt (e.g., partial delusion).  

6 Severe Delusional - speaks of Mafia plots, the FBI or others poisoning his/her food, 
persecution by supernatural forces.  

7 Extremely Severe Same as 6, but the beliefs are bizarre or more preoccupying. Individual 
tends to disclose or act on persecutory delusions.   

  

"Do you ever feel uncomfortable in public? Does it seem as though others are watching you? 
Are you concerned about anyone's intentions toward you? Is anyone going out of their way to 
give you a hard time, or trying to hurt you? Do you feel in any danger?"  

[If individual reports any persecutory ideas/delusions, ask the following]: "How often have 
you been concerned that [use individual's description]? Have you told anyone about these 
experiences?"  
 
 
 

 

10. HALLUCINATIONS   

 

Name of Researcher:  _______________________________             Participant Protocol Number: _________________ 

Date:                               ________________________________             Time:                                _________________AM/PM 

Time Point:                   ___-60 / +30 / +60mins_______ 
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Reports of perceptual experiences in the absence of relevant external stimuli. When rating 
degree to which functioning is disrupted by hallucinations, include preoccupation with the 
content and experience of the hallucinations, as well as functioning disrupted by acting out on 
the hallucinatory content (e.g., engaging in deviant behaviour due to command hallucinations). 
Include thoughts aloud (‘gedenkenlautwerden') or pseudohallucinations (e.g., hears a voice 
inside head) if a voice quality is present.  

 

2 Very mild While resting or going to sleep, sees visions, smells odours or hears voices, 
sounds, or whispers in the absence of external stimulation, but no impairment in 
functioning.  

3 Mild While in a clear state of consciousness, hears a voice calling the individual's name, 
experiences non-verbal auditory hallucinations (e.g., sounds or whispers), formless visual 
hallucinations or has sensory experiences in the presence of a modality relevant stimulus 
(e.g., visual illusions) infrequently (e.g., 1-2 times per week) and with no functional 
impairment.  

4 Moderate Occasional verbal, visual, gustatory, olfactory or tactile hallucinations with no 
functional impairment OR non-verbal auditory hallucinations/visual illusions more than 
infrequently or with impairment.   

5 Moderately Severe Experiences daily hallucinations OR some areas of functioning are 
disrupted by hallucinations.   

6 Severe Experiences verbal or visual hallucinations several times a day OR many areas of 
functioning are disrupted by these hallucinations.   

7 Extremely Severe Persistent verbal or visual hallucinations throughout the day OR most 
areas of functioning are disrupted by these hallucinations.   

"Do you ever seem to hear your name being called?"   "Have you heard any sounds or people 
talking to you or about you when there has been nobody around?   [If hears voices]:   "What 
does the voice/voices say? Did it have a voice quality?"   "Do you ever have visions or see 
things that others do not see? What about smell odours that others do not smell?"   [If the 
individual reports hallucinations, ask the following]:   "Have these experiences interfered 
with your ability to perform your usual activities/work? How do you explain them? How 
often do they occur?"   
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11. UNUSUAL THOUGHT CONTENT  
Unusual, odd, strange, or bizarre thought content. Rate the degree of unusualness, not the 
degree of disorganisation of speech. Delusions are patently absurd, clearly false or bizarre 
ideas that are expressed with full conviction. Consider the individual to have full conviction if 
he/she has acted as though the delusional belief was true. Ideas of reference/persecution can 
be differentiated from delusions in that ideas are expressed with much doubt and contain 
more elements of reality. Include thought insertion, withdrawal and broadcast. Include 
grandiose, somatic and persecutory delusions even if rated elsewhere.  
Note: if Somatic Concern, Guilt, Suspiciousness or Grandiosity are rated 6 or 7 due to 
delusions, then Unusual Thought Content must be rated 4 or above.   
 
 

2 Very mild Ideas of reference (people may stare or may laugh at him), ideas of persecution  
(people may mistreat him). Unusual beliefs in psychic powers, spirits, UFOs, or unrealistic 
beliefs in one's own abilities. Not strongly held. Some doubt.   
3 Mild Same as 2, but degree of reality distortion is more severe as indicated by highly 
unusual ideas or greater conviction. Content may be typical of delusions (even bizarre), but 
without full conviction. The delusion does not seem to have fully formed, but is considered as 
one possible explanation for an unusual experience.   
 
4 Moderate Delusion present but no preoccupation or functional impairment. May be an      
encapsulated delusion or a firmly endorsed absurd belief about past delusional circumstances.   

5 Moderately Severe Full delusion(s) present with some preoccupation OR some areas of 
functioning disrupted by delusional thinking.   

6 Severe Full delusion(s) present with much preoccupation OR many areas of functioning are    
disrupted by delusional thinking.   

7 Extremely Severe Full delusion(s) present with almost total preoccupation OR most areas 
of functioning disrupted by delusional thinking.   

"Have you been receiving any special messages from people or from the way things are 
arranged around you? Have you seen any references to yourself on TV or in the newspapers?"   
"Can anyone read your mind?"  "Do you have a special relationship with God?"  "Is anything 
like electricity, X-rays, or radio waves affecting you?"  "Are thoughts put into your head that 
are not your own?"  "Have you felt that you were under the control of another person or 
force?"  [If individual reports any odd ideas/delusions, ask the following]:   "How often do you 
think about [use individual's description]?"   "Have you told anyone about these experiences? 
How do you explain the things that have been happening [specify]?"   
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12. BIZARRE BEHAVIOUR  
Reports of behaviours which are odd, unusual, or psychotically criminal. Not limited to 
interview period. Include inappropriate sexual behaviour and inappropriate affect.   
 
 

2 Very mild Slightly odd or eccentric public behaviour, e.g., occasionally giggles to self, fails 
to make appropriate eye contact, that does not seem to attract the attention of others OR 
unusual behaviour conducted in private, e.g., innocuous rituals, that would not attract the 
attention of others.   

 
3 Mild Noticeably peculiar public behaviour, e.g., inappropriately loud talking, makes 
inappropriate eye contact, OR private behaviour that occasionally, but not always, attracts 
the attention of others, e.g., hoards food, conducts unusual rituals, wears gloves indoors.   

4 Moderate Clearly bizarre behaviour that attracts or would attract (if done privately) the 
attention or concern of others, but with no corrective intervention necessary. Behaviour 
occurs occasionally, e.g., fixated staring into space for several minutes, talks back to voices 
once, inappropriate giggling/laughter on 1-2 occasions, talking loudly to self.   

5 Moderately Severe Clearly bizarre behaviour that attracts or would attract (if done 
privately) the attention of others or the authorities, e.g., fixated staring in a socially 
disruptive way, frequent inappropriate giggling/laughter, occasionally responds to voices, or 
eats non-foods.   

6 Severe Bizarre behaviour that attracts attention of others and intervention by authorities, 
e.g., directing traffic, public nudity, staring into space for long periods, carrying on a 
conversation with hallucinations, frequent inappropriate giggling/laughter.   

7 Extremely Severe Serious crimes committed in a bizarre way that attract the attention of 
others and the control of authorities, e.g., sets fires and stares at flames OR almost constant 
bizarre behaviour, e.g., inappropriate giggling/laughter, responds only to hallucinations and 
cannot be engaged in interaction.   

"Have you done anything that has attracted the attention of others?"   
"Have you done anything that could have gotten you into trouble with the police?"  "Have you 
done anything that seemed unusual or disturbing to others?"   
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Appendix 8 Clinician Administered Dissociative States Scale 

 

 

 



176 

 

 

 

 



177 

 

 

 

 



178 

 

 

 

 



179 

 

 

 

 

 

 

 

 



180 

Appendix 9 Young Mania Rating Scale (mood item) 
 

 

 

 

Young Mania Rating Scale (YMRS) 
 

 

 
 

1. Elevated Mood  
 
0   Absent  

1   Mildly or possibly increased on questioning  

2   Definite subjective elevation; optimistic, self-confident; cheerful; appropriate to 
content  
3   Elevated, inappropriate to content; humorous  

4   Euphoric; inappropriate to content; singing  

 

 

 

 

 

 

 

 

 

 

 

 

Name of Researcher:  _______________________________             Participant Protocol Number: _________________ 

Date:                               ________________________________             Time:                                _________________AM/PM 

Time Point:                   ___-60 / +30 / +60mins_______ 
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Appendix 10 Patient-rated Inventory of Side Effects   
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183 

Appendix 11 Participant demographic and background information 

 

 

 

 

 

KARMA-dep study demographic information 

 

ETHNICITY:        Irish             

               Irish Traveller              Any other white background         

               African                              Any other black background         

               Chinese                              Any other Asian background         

               Other (including mixed background)         

                 

MARITAL STATUS:     Married/Co-habiting         Single          Divorced    Widowed   

                 

EMPLOYMENT:     Employed                Unemployed    Retired    

            

OCCUPATION:                                                                      EDUCATION IN YEARS:     

    

  

SOCIOECONOMIC  

STATUS  

(PLEASE CIRCLE):  

  

1  

 

2  

Professional  

Managerial/Technical  

3  

4  

Skilled Occupations  

Non-Manual  

Partly Skilled  

5  

  

Unskilled  

occupations  

  

LEVEL OF EDUCATION:    Primary    Secondary      

  
  Tertiary    Quaternary      

PATIENT GROUP              

              

ICD-10 Dx:  F XX . X  Date of Admission:  DD / MM / YY  Previous ECT:           Y /  N  

            

Duration of current depressive episode: DAYS   I  WEEKS   I MONTHS Date of last ECT: DD / MM / YY  
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Age of onset of depression: _______________________    Number of depressive episodes: _____________________ 
  

Insight:  Y /  N  Psychosis:  Y /  N  Catatonia:  Y /  N  
            

Smoker:  Y /  N  History of substance abuse:  Y /  N  History of alcohol abuse:  Y /  N  
            

Family history of alcohol dependency:  Y /  N If yes, relation to patient:    

 
  

Current medications:  

                             
  

Other therapies:  
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Appendix 12 Case Report Form contents for Karma-Dep Trial participants  

 

 

 
Case Report Form: Visit Item 

CRF Instructions  Permanent black ink only, legibility, corrections procedure, 
complete all items 

CRF Checklist and dates  
 

Screening Visit:  Eligibility checklist    

Recruitment visit:  Signed consent form  
Recruitment visit checklist  
Demographic and Clinical data extraction sheet   
Mini International Neuropsychiatric Interview  
Hamilton Rating Scale for depression, 24-item (HRSD-24)  
Quick Inventory of Depressive Symptomatology (QIDS-SR 16)  
Montreal Cognitive Assessment (MOCA)  
Maudsley Treatment Resistance Scale for Depression   

Ket Clinic 1  Arrival + departure checklist   
Anaesthetist checklist X 2  
Phlebotomy checklist  
Vitals sheet   
HRSD 24 -60  
QIDS-SR 16 -60  
Patient Rated Inventory of Side Effects PRISE -60  
Young Mania Rating Scale YMRS -60  
Clinician Administered Dissociative States Scale CADSS -60  
Brief Psychiatric Rating Scale BPRS -60  
PRISE +30  
CADSS +30  
YMRS +30  
BPRS +30  
PRISE +60  
CADSS +60  
YMRS +60  
BPRS +60  
HRSD 11-item +120  
QIDS-SR 16 +120  
HRSD 11-item +240  
QIDS-SR 16 +240  
24 hour post clinic checklist  
MOCA 1 day post infusion 1    
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Ket Clinic 2  Arrival + departure checklist   
Anaesthetist checklist X 2  
Phlebotomy checklist  
Vitals sheet   
HRSD 24 -60  
QIDS-SR 16 -60  
PRISE -60  
YMRS -60  
CADSS -60  
BPRS -60  
PRISE +30  
CADSS +30  
YMRS +30  
BPRS +30  
PRISE +60  
CADSS +60  
YMRS +60  
BPRS +60  
HRSD 11-item +120  
QIDS-SR 16 +120  
HRSD 11-item +240  
QIDS-SR 16 +240  
24 hour post clinic checklist   

Ket Clinic 3  Arrival + departure checklist   
Anaesthetist checklist X 2  
Phlebotomy checklist  
Vitals sheet   
HRSD 24 -60  
QIDS-SR 16 -60  
PRISE -60  
YMRS -60  
CADSS -60  
BPRS -60  
PRISE +30  
CADSS +30  
YMRS +30  
BPRS +30  
PRISE +60  
CADSS +60  
YMRS +60  
BPRS +60  
HRSD 11-item +120  
QIDS-SR 16 +120 
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HRSD 11-item +240  
QIDS-SR 16 +240  
24 hour post clinic checklist   

Ket Clinic 4  Arrival + departure checklist   
Anaesthetist checklist X 2  
Phlebotomy checklist  
Vitals sheet   
HRSD 24 -60  
QIDS-SR 16 -60  
PRISE -60  
YMRS -60  
CADSS -60  
BPRS -60  
PRISE +30  
CADSS +30  
YMRS +30  
BPRS +30  
PRISE +60  
CADSS +60  
YMRS +60  
BPRS +60  
HRSD 11-item +120  
QIDS-SR 16 +120  
HRSD 11-item +240  
QIDS-SR 16 +240  
24 hour post clinic checklist  
MOCA 1 day post infusion 4   

End of treatment 
assessment  

HRSD 24  

 
QIDS-SR 16    

Follow-up week 6  HRSD 24   
QIDS-SR 16    

Follow-up week 12 HRSD 24   
QIDS-SR 16   
MOCA 
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Appendix 13 Ethical approval; REC of Mater Misericordiae University Hospital 
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Appendix 14 Ethical approval; REC of St Patrick’s University Hospital 
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Appendix 15 Clinical Trial Approval, Health Products Regulatory Authority   
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Appendix 16 Patient Information Sheet 

 

Patient Information Sheet 

The KARMA Study 

Ketamine as an adjunctive therapy in major depression: 

a randomised controlled pilot trial 

Study Site: St Patrick’s University Hospital, James’s St, Dublin 8 and Trinity College Dublin  

Registration number (EudraCT): 2016-004764-18 

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. Traditional antidepressants can take weeks to take effect highlighting the 

need for novel treatment approaches. One possibility is the commonly used anaesthetic drug 

ketamine. Unlike other antidepressants, 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 can help to 

accelerate recovery in patients with depression.  

 

Why have I been chosen?  You have been asked to participate because you are having 

inpatient treatment for a depressive episode. In total, we hope to have 40 people with 

depression taking part in this study. 
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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 a few occasions.  

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. All four 

infusions will take place during your inpatient stay in hospital. Each infusion will be a week 

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. After the four 

sessions are over, you will be asked to complete follow-up interviews twice over three months. 

In order to understand the genetics of depression and how ketamine might work you will be 

asked to give blood samples before and after the first infusion and after the final infusion. The 

purpose of taking these blood samples is to look at the molecular changes in the blood that may 

contribute to depression and response to treatment. These molecules include proteins, DNA and 

RNA. DNA and RNA are molecules that carry our genetic information. This process may help us 

to understand the biology of depression.  

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. 

Biological material will be retained securely following the protocols in place at Trinity College 

Dublin, for a period of five years following trial termination, and disposed of by staff authorized 

to do so by Trinity College Dublin and in accordance with the institution’s policies and data 

protection legislation. Data derived from biological material and essential trial 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. 

 

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.  

You will be followed up for a three month period following your last infusion.  
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What do I have to do?  If you are having medication infusions, 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. 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 who are premenopausal  who take 

part in 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 adult and 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 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 

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.  

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 
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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.  

Confidentiality 

We will require access to your medical records in order to collect information about your 

background and treatment to date. The trial staff will ensure that the subjects’ anonymity is 

maintained at all times. The subjects will be identified only by initials and a subject’s 

identification number on all documents. All documents will be stored securely. The study will 

comply with the Data Protection Act. 

What if something goes wrong? 

Compensation will be paid to patents who have suffered any injuries if these injuries are likely 

to have been caused by the medicinal product under trial or any clinical intervention or 

procedure provided for by the protocol that would not have occurred but for the inclusion of the 

patient in this trial.  

 

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 
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01 2493385  

Researchers 

Dr Bronagh Gallagher 

Senior Registrar,  

St Patrick’s University Hospital 

01 2493664 
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Appendix 17 Protocol for emergency unblinding of trial participants 
 

 

 

Protocol for Emergency Unblinding of Trial Participants 

TRIAL IDENTIFIER AND REGISTRY NAME:  

Ketamine as an adjunctive therapy for Major Depression - a randomised controlled pilot trial: The 

KARMA-Dep Trial  

EudraCT number: 2016-004764-18  

Sponsors’ Reference: St Patrick’s Mental Health Services: 01/17 

Research Ethics Committee Reference, REC of Mater Misericordiae University Hospital, Dublin:  

The KARMA-dep Trial at St Patrick’s University Hospital is a Research Ethics Committee-approved 

double-blinded, randomised, controlled pilot trial. Participants are people with depression. 

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 not 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 

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 
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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. A follow-up call to the patient will be made in the next working day by the research 

team 

9. Reporting procedures for emergency unblinding will be followed as per the Clinical 

Trial Protocol   

10. 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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Appendix 18 Pharmacy Dispensing and Return Protocol for Investigational 

Medicinal Products 
 

                        

 

Pharmacy Dispensing and Return Protocol: Investigational Medicinal Products 

Ketamine as an adjunctive therapy in major depression: 

a randomised controlled pilot trial 

 

Investigational Medicinal Products (IMP):  

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 named-patient infusion – 

ketamine or midazolam 

3. MDA book delivered to pharmacy on Tuesday by Dr Shanahan 

4. Dispensing record completed on a named patient basis by Pharmacy Department  

5. Ketamine or Midazolam vials delivered to out-of-hours room by Pharmacist on Tuesday 

6. Dr Shanahan to collect prescribed medications from out-of-hours room on Wednesday 

morning prior to Ketamine Clinic 

7. Infusions prepared in ECT treatment room, labelled “Trial Infusion” 

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

9. Dr Shanahan to complete “Infusion Checklist” during trial infusion preparation and 

administration e.g. drug date checked, name of patient checked etc. This contains 

blinded information only and can be stored in the Case Report File.  

10. “IMP Administration Record” - for unblinded staff only, to be completed by Dr Shanahan 

and securely stored with MDA book and dispensing/return check. These are stored in a 

locked cupboard in the ECT department for the purposes of access by clinical staff in the 

event of an emergency, in order to check which IMP was administered.  

11. Following clinic, ketamine and midazolam vials returned to pharmacy by Dr Shanahan 

for safe disposal. In the pharmacy department, “IMP Administration Record” checklist of 
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infusion dose, date and person completed by Dr Shanahan with Pharmacist to double-

check 

12. IMP Return record kept by Pharmacy Department 
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Appendix 19 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 Bronagh Gallagher  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, SPMHS REC, 
MMH 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 assessment of 
participants  

Receipt of informed consent  

Phlebotomy  

Ms Claire Slattery  Sub-Investigator Screening, recruitment and assessment of 
participants 



202 

 

 Phlebotomy 

Sample collection and processing  

Ms Maebh Foley Sub-Investigator Screening, recruitment and assessment of 
participants 

 Phlebotomy 

Sample collection and processing  

Ms Gabriele Guscuite  Sub-Investigator Screening, recruitment and assessment of 
participants 

Dr Karen Ryan  Sub-Investigator Phlebotomy  

 Maintenance of blood processing protocol 

Oversight of laboratory processes and 
equipment  

Sample collection and processing  

Ms Claire McGrory Sub-Investigator Sample collection and processing 

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 

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 
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Appendix 20 Consent form 

                 

 

Ketamine as adjunctive therapy for major depression:  

a randomised, controlled pilot trial 

Please contact Prof. Declan McLoughlin on ext 3385 for more information 
Version 1.0, Date: 16.11.16  

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  □ 

 

• 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 samples for DNA analysis ..........................................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:   __________________________   

 

Investigator’s Signature:  _________________________ Date:   

Investigator’s Name in Print:  __________________________ 

Consent Form  

The KARMA Study 
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Appendix 21 Publication: Vascular endothelial growth factor and pigment 

epithelial-derived factor in the peripheral response to ketamine; Journal of 

Affective Disorders, 2020.  
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Appendix 22 Publication: Online news media reporting of ketamine  

as a treatment for depression from 2000 to 2017.  
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