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ABSTRACT

Introduction Methamphetamine use disorder is a
significant public health concern. No pharmacological
treatment options currently exist for methamphetamine
use disorder, and psychotherapy is only moderately
effective. Preliminary evidence suggests that ketamine-
assisted psychotherapy produces sustained improvements
in substance use and mental health symptomatology. In
addition to direct antidepressant properties, ketamine is
hypothesised to increase synaptogenesis and facilitate
neuroplasticity, in turn prolonging and enhancing

the effects of psychotherapy. Given the withdrawal-
associated dysphoria and neurocognitive impairments
characterising methamphetamine use disorder, ketamine-
assisted psychotherapy may improve the efficacy of
psychotherapy alone by addressing these features and
facilitating therapeutic engagement. This pilot study

aims to investigate the safety and feasibility (time taken
to recruit sample, proportion of ineligible participants

at pre-screening and screening, number of participants
who complete four sessions of psychotherapy, retention
rate over full duration of study, acceptability of the
intervention) of subanaesthetic ketamine in combination
with psychotherapy (cognitive behavioural therapy) for
adults with methamphetamine use disorder. Changes in
methamphetamine use, cravings and withdrawal, quality of
life, and treatment satisfaction will also be explored.
Methods and analysis This is an open-label, single-arm
clinical trial. 20 adults meeting DSM-5-TR criteria for
methamphetamine use disorder who are seeking to reduce
or cease methamphetamine use will be enrolled in the
study through a single-site specialist outpatient stimulant
treatment service in inner Sydney (St Vincent’s Hospital,
Sydney). A 4-week course with three subcutaneous
ketamine doses (0.75 mg/kg to 0.9 mg/kg, titrated
according to tolerability) at weekly intervals and four
sessions of cognitive behavioural therapy (one at treatment
initiation and three within 24—48 hours following each
ketamine administration session) will be delivered. Safety
and feasibility will be assessed over an 8-week period.
Secondary outcomes (changes in methamphetamine

STRENGTHS AND LIMITATIONS OF THIS STUDY

= The KAPPA pilot study is the first to examine the
safety and feasibility of ketamine-assisted psycho-
therapy for methamphetamine use disorder.

= Structured clinical intervention of standardised
manual-based cognitive  behavioural therapy
alongside a rigorous low-cost subcutaneous ra-
cemic ketamine dosing protocol allows for ready
reproducibility.

= Moving beyond abstinence, the study tests the fea-
sibility of measuring validated secondary outcomes
that align with harm-reduction and person-centred
approaches, including reduction in methamphet-
amine use and improved quality of life.

= A strength of the study is the use of structured
clinical interviews to screen and characterise the
sample.

= There is a risk of high attrition rates over the course

of the study.

use, cravings, withdrawal, quality of life and treatment
satisfaction) will be assessed over a 24-week period.
Ethics and dissemination This study has been approved
by the St Vincent’s Hospital Human Research Ethics
Committee, reference 2023/ETH00530. Study findings
will be disseminated through articles in scientific, peer-
reviewed journals, and at national and international
conferences.

Trial registration number ANZCTR:
ACTRN12624000895583.

Protocol version The trial protocol (Version 4.0) was
approved on 24 June 2024.

INTRODUCTION

Background and rationale

Methamphetamine is the most widely
consumed synthetic stimulant drug world-
wide,! representing a significant public
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health concern. Frequent methamphetamine use is asso-
ciated with a variety of health problems including mental
health conditions, insomnia, cardiovascular conditions,
cognitive deficits and a risk of drug-induced psychosis.> >
Methamphetamine use disorder (MAUD) often involves
increasing tolerance to methamphetamine and continued
use to avoid the withdrawal symptoms that follow abrupt
cessation.” In 2020-2021 in Australia, methamphetamine
accounted for 8.2% of all drugrelated hospitalisations
and is associated with an increasing rate of drug-related
deaths (almost four times higher in 2022 compared with
2000),” highlighting a need for a greater range of effec-
tive treatments for this group.

No regulatory-approved pharmacological treatment
options currently exist for MAUD. Evidence to date for
candidate therapeutic agents from a variety of drug classes
is promising but limited.”"" The current standard of care
therefore relies on psychosocial interventions, primarily
cognitive behavioural ~ therapy-based approaches,'
which show modest effectiveness.”” Relapse to metham-
phetamine use rates is high, with only one-quarter of
individuals remaining abstinent after 1 year following
residential rehabilitation.'* Further, treatment outcomes
differ depending on levels of use, with poorer outcomes
observed in people who use methamphetamine frequently
compared with those who use less frequently."”” Limited
efficacy may be due in part to psychosocial interventions
not sufficiently addressing cravings and the presence of
negative affect during withdrawal, leading to relapse,'® or
common neurocognitive difficulties observed in MAUD
including executive dysfunction, poor working memory,
impulsivity and decision-making difficulties.'” Supporting
psychological interventions with adjuvant pharmaco-
therapy may overcome some of these challenges, an
approach which is beginning to show promise with other
substance use disorders.'

Combined treatment approaches using ketamine
and different forms of psychotherapy (referred to as
ketamine-assisted psychotherapy; KAP) have shown
sustained improvements in treatment outcomes for a
variety of mental health and substance use disorders.' *
Ketamine is a well-characterised dissociative anaesthetic,
acting primarily through antagonism of the glutama-
tergic n-methyl-d-aspartate (NMDA) receptor. Racemic
ketamine is used therapeutically as an anaesthetic agent
and analgesic (administered parenterally) and in its
s-enantiomer form as esketamine, administered intrana-
sally for treatmentresistant depression. Glutamatergic
dysregulation has been implicated in depression.**
Subanaesthetic doses of ketamine induce rapid reversal
of depression symptoms that can be sustained for up to 7
days after one infusion.”” * The antidepressant properties
of ketamine are of particular interest for amphetamine
use disorders given findings that chronic amphetamine
administration results in depletion of dopamine recep-
tors and dopamine release, leading to a negative affec-
tive state during withdrawal,'® and increasing the risk
of relapse.”® While there is significant heterogeneity in

how ketamine has been administered in clinical studies
to date (eg, intravenous infusion vs subcutaneous injec-
tion, dosage, course of treatment), preliminary data
suggest that subanaesthetic doses of ketamine may
have efficacy for treatment of substance use disorders.
Ketamine monotherapy for cocaine, heroin and alcohol
use disorder has produced shortlived improvements in
self-administration and abstinence compared with active
placebo.?’ 7 While ketamine provides a unique, rapid
onset of antidepressant action for chronic mental health
conditions including substance use disorders, its thera-
peutic effect is temporally limited. Symptom reductions
are frequently transient (typically lasting 4-7 days), with
repeated administrations required to maintain positive
effects.”™!

In KAP approaches, it is hypothesised that ketamine
may prolong and enhance the effect of psycho-
therapy by increasing synaptogenesis and promoting
neural pathways which facilitate neuroplasticity.'
Ketamine-enhanced neuroplasticity is thought to facil-
itate emotional learning, evoke emotionally arousing
phenomenological experiences, reduce defensiveness
and enhance treatment adherence and engagement.'
While no studies to date have examined KAP for MAUD
specifically, promising findings for other substance
use disorders have been reported. A small randomised
controlled trial (RCT; n=55) of ketamine-assisted (0.5
mg/kg single intravenous infusion) mindfulness-based
relapse prevention therapy for cocaine dependence
showed 48.2% abstinence compared with 10.7% in the
active control group (midazolam+mindfulness-based
relapse prevention therapy), with the odds of end-of-
study abstinence in the ketamine group being six times
that in the midazolam group (OR=5.7, X2=5.34, df=1,
p=0.02). Further, those in the ketamine group were 53%
less likely to relapse or discontinue treatment compared
with controls over the 5-week study period.” An RCT
(n=40) examining ketamine-assisted (0.71 mg/kg single
intravenous infusion) motivational enhancement therapy
for alcohol use disorder reported a lower proportion of
participants in the ketamine group using alcohol (8/17,
47.1%) compared with controls (13/22; 59.1%) across
the 21 days following drug administration.”® Sustained
effects have been reported in alcohol use disorder,
whereby those receiving ketamine-assisted (three 0.8 mg/
kg intravenous infusions once weekly) mindfulness-based
relapse prevention therapy had more days abstinent over
6 months compared with three other groups (ketamine+
psychoeducation; placebo+mindfulness-based relapse
prevention therapy; placebo+psychoeducation) (mean
difference=10.1, 95% CI=1.1, 19.0).** Longer-term
effects in other substance use disorders have also been
reported. An RCT (n=70) in people with heroin depen-
dence using both a high (2.0 mg/kg) and low (0.2 mg/
kg) intramuscular ketamine dose and existential-oriented
psychotherapy reported higher rates of abstinence for the
high-dose group vs low-dose group, with effects sustained
over 24 months.”
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Supporting the putative impact of ketamine in
enhancing effects of psychotherapy more broadly, posi-
tive effects of ketamine-assisted cognitive behavioural
therapy (CBT) in treatmentresistant depression have
also been reported, with CBT sustaining the antidepres-
sant effects of intravenous ketamine (six doses, 0.5 mg/
kg, over 3 weeks) over a 17-week period (Quick Inventory
of Depressive Symptomatology-Self-Report scores F=4.58,
p=0.033; d=0.71, 95% CI -0.30 to 1.70).”® Furthermore,
improvements in cognitive control (eg, executive control,
including updating and maintenance) were associated
with clinical improvement following ketamine treatment
in a subset of patients. This provides some support for the
hypothesis that, along with its rapid antidepressant prop-
erties, ketamine may also improve cognitive control, while
CBT strengthens and maintains these improvements.”® A
combined approach of ketamine and CBT may therefore
have strong potential for MAUD given the neurocogni-
tive impairments and withdrawal-associated dysphoria
that appear to hamper psychotherapy effectiveness in this
population.

Objectives

This pilot study aims to determine the safety and feasibility
of subcutaneously administered racemic ketamine (three
doses, once per week) alongside four sessions of weekly
CBT for adults with MAUD, in an outpatient setting. We
hypothesise that ketamine-assisted psychotherapy will be
safe and feasible in this context.

Secondary objectives are to explore changes from base-
line to weeks 5, 8 12 and 24 in methamphetamine use,
cravings and withdrawal and quality of life, as well as treat-
ment satisfaction.

Study results will inform future randomised controlled
trials.

METHODS AND ANALYSIS

Study setting and design

This study is an open-label, single-arm pilot clinical trial.
This paper reports on the study protocol in line with
Standard Protocol Items Recommendations for Interven-
tio%al Trials (SPIRIT) guidance (online supplemental file
1)

The study will be conducted in an outpatient stimulant
treatment clinic (the ‘Stimulant Treatment Programme’;
STP) at St Vincent’s Hospital, Sydney (SVHS), Australia.
SVHS, a public teaching hospital, is the study sponsor.
Participants will be referred directly from the clinic.
Advertising to local health service providers and social
media will also be used to enhance recruitment.

Patient and public involvement

This study is designed and conducted without any involve-
ment from participants or the public. Study results will
be disseminated to participants and the public via the
National Centre for Clinical Research in Emerging Drugs
website.

Participants and recruitment

Eligibility criteria

Eligible participants will be adults who meet DSM-5-TR
criteria for MAUD and are seeking treatment to cease or
reduce methamphetamine use. Inclusion and exclusion
criteria are outlined in table 1.

Participant timeline

Figure 1 gives an overview of the flow of participants
through the study. The total study duration for each
participant is a maximum of 168 days. This comprises a
screening period (window of up to 2 weeks), a 4-week
treatment period, end of treatment (week 5), primary
endpoint at week 8 and two additional follow-up visits
(week 12, week 24).

Potential participants who express interest in the study
will be pre-screened and those who meet basic criteria will
proceed to informed consent. Informed consent (online
supplemental file 2) will be obtained from each partici-
pant by the principal investigator or delegated medical
officer. Participants will then be formally screened for
eligibility. Screening for eligibility will include medical
review and a structured clinical interview (the MINI
International Neuropsychiatric Interview 7.0.2; MINT)?*®
for substance use disorders, major depressive disorder,
bipolar disorder and psychosis. The Columbia Suicide
Severity Rating Scale Screener (CSSRS-6)™ will be used to
assess for history of suicidal ideation or suicide attempts.
Eligible participants will be enrolled in the study. Base-
line assessments to characterise the sample include
demographic information, the Wender Utah Rating
Scale (WURS)™ to retrospectively evaluate the presence
of childhood ADHD symptoms; and the Substance Use
Goals and Expectations to measure treatment goals and
expectations (SURGE, unpublished). Qualitative inter-
views (one per participant) will be conducted during
weeks b to 8. The full schedule of assessments is outlined
in online supplemental file 3.

Intervention

The intervention consists of three subcutaneous racemic
ketamine doses at weekly intervals and four sessions of
CBT (one at commencement of the intervention and
three within 24-28 hours following each ketamine admin-
istration session) (see figure 2).

Medication

The medication under investigation is the Therapeutic
Goods Association (TGA)-approved ketamine 100 mg/
mlL, available in Australia as a liquid solution formulated
for intravenous and intramuscular injection as an anaes-
thetic agent.41 2 A total of three subcutaneous subanaes-
thetic doses, at least 7 days apart, will be administered by
a study nurse to the abdomen once weekly during clinic
visits at weeks 2, 3 and 4. The starting dose will be 0.75
mg/kg, increased to a maximum dose of 0.9 mg/kg at
subsequent visits as tolerated. The dose can be reduced to
0.6 or 0.5 mg/kg if not tolerated (see table 2).
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Table 1 Eligibility criteria

Inclusion criteria

Exclusion criteria

All participants must/must be:

» >18 years of age
Able to provide informed consent

the principal investigator
Meets DSM-5-TR diagnostic criteria for current stimulant use

>
» Willing and able to comply with all study requirements, as determined by
>

disorder—amphetamine-type substance—as determined by the principal

investigator and confirmed with the MINI
Urine drug screen (UDS) point of care (POC) test positive for
methamphetamine

v

» Willing to register as a client of the St Vincent’s Hospital Sydney (SVHS)

Stimulant Treatment Programme (STP)

» Seeking treatment to cease or reduce methamphetamine use
» If person of childbearing potential, willing to avoid pregnancy for study
duration

MAUD, methamphetamine use disorder.

Tolerability will be assessed by the study doctor guided
by the Ketamine Side Effect Tool (KSET),* with the
clinician assigning tolerability prior to discharge based
on subjective participant reports and objective observa-
tions.®? * Acceptable safety and tolerability profiles have
been demonstrated in subcutaneous doses of up to 0.9
mg/kg.44 The study nurse will continuously monitor the
participant at 120 min post ketamine administration and
alert the principal investigator or appropriately qualified
delegate in the case of any adverse event of concern,
which will be managed according to clinical need (eg,
conservatively, continued support for up to a further 120
min).

Psychotherapy

The foursession manualised CBT programme developed
by Baker et al*® will be provided by trained therapists to
all participants in the trial, with adaptations suitable for

All participants must not:

» DSM-5-TR diagnosis of current or past use disorder for ketamine or
ketamine analogues as assessed by MINI
» Prescribed or non-prescribed use of ketamine in the previous 4 weeks
» Currently enrolled in another treatment trial of MAUD or clinical trial
which is likely to affect safety, data quality or may interfere with
participation in this study, as determined by the principal investigator
Currently pregnant or breastfeeding, or planning on becoming
pregnant during the course of the study
DSM-5-TR diagnosis of current psychotic disorder as assessed by the
principal investigator including review of MINI
Current acute suicidality defined as ‘high risk’ using the C-SSRS-6
screener or as determined by the principal investigator
DSM-5-TR diagnosis of bipolar disorder as assessed by the principal
investigator including review of MINI
Current DSM-5-TR diagnosis with other substance use disorders,
moderate or severe, except tobacco, caffeine or cannabis as assessed
by the principal investigator including review of MINI. Opioid use
disorder permitted if stable on opioid agonist treatment; OAT) (ie, no
dose changes for 6 weeks if on oral OAT and maximum of one missed
dose/week. At least 3 months with no missed doses if on long-acting
injectable OAT)
» History of sensitivity to ketamine or any other components of this
product
» If prescribed antidepressants, the participant must have been on a
stable dose for four or more weeks
» Contraindications to ketamine according to Australian Product
Information:
— Severe cardiovascular disease
— Heart failure
— Severe or poorly controlled hypertension
— Recent myocardial infarction
— History of stroke
— Cerebral trauma
— Intracerebral mass or haemorrhage

vV v.v. v VY

» Any other medical or psychiatric condition which in the opinion of
the principal investigator would make participation hazardous. In
particular, caution if severe liver, kidney or bladder disease, and also
caution if elevated cerebrospinal fluid pressure, increased intraocular
pressure, acute intermittent porphyria, seizures, hyperthyroidism,
pulmonary or upper respiratory infection, intracranial mass lesions, a
presence of head injury, globe injuries, or hydrocephalus

» Likely or planned surgery, travel, incarceration or other engagement
during the study that may interfere with study participation

the KAP approach. Adaptations are specified in a thera-
pist manual developed specifically for the study (unpub-
lished), detailing ‘set and setting’ considerations within
this context, preparation sessions (ie, dosing day discus-
sions including intention-setting, grounding exercises
facilitated by the therapist and study nurse) and integra-
tion discussions (ie, discussions framing each CBT session
in relation to ketamine experiences). For the purposes

of this study, therapists are defined as staff with qualifica- -

tions in a relevant health discipline (such as counselling,
nursing, social work, psychology, psychiatry) that have
undergone training on the use of the CBT manual and
in ketamine-assisted psychotherapy adaptations (2.5-hour
training session facilitated by a senior clinical psychologist
with experience in CBT and psychedelic-assisted therapy
for MAUD). Each psychotherapy session will last approxi-
mately 1.5 hours. The initial assessment will take place as
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Pre-screening

Informed Consent

Screening for Eligibility and Baseline
Assessments

L (Week 0) J

Study treatment period

(Week 1-4)
Follow-up 1: End of treatment point
(Week 5)
o i
Follow-up 2: Primary endpoint
(Week 8)
A N
Follow-up 3
(Week 12)
- >
Follow-up 4
(Week 24)

Figure 1 Trial timelines.

part of psychotherapy session 1, reviewing: (1) alcohol and
other drug use history, (2) mental health assessment, (3)
participant’s readiness to change methamphetamine use,
and (4) information about what will happen during the
first ketamine dose session. One week later, a preparation
session will be undertaken immediately prior to ketamine
dose 1. Psychological preparation and pre-injection

4-week intervention

relaxation exercises have been previously shown to reduce
the anxiety and distress that might emerge with ketamine
administration.® As in previous studies,”*” * participants
will be guided through grounding exercises (eg, relax-
ation and breathing) prior to ketamine administration
and encouraged to use these should any discomfort or
anxiety emerge. As part of preparation, study participants
will be briefed on what to expect after drug administration
and given the opportunity to ask any questions they may
have, and a discharge information sheet will be provided.
Within 24-48 hours following ketamine dose 1, psycho-
therapy session 2 will be undertaken, beginning with an
integration focus where experiences of the ketamine
administration will be briefly explored and used to guide
the subsequent CBT material. This approach will also be
used for the remaining sessions. Therapists will co-or-
dinate the four sessions to occur at least 1 week apart.
Session 1 will occur during week 1; sessions 2, 3 and 4 will
occur during weeks 2, 3 and 4 respectively within 24-48
hours of participants receiving study medication. Session
checklists will be completed post-session by the therapist
to assess treatment fidelity and discussed during group
supervision with a senior psychologist. As per Baker et al,*”
study participants will be encouraged to complete home-
work tasks in-between sessions.

Outcomes

The primary outcomes of this pilot study are safety and
feasibility. Safety will be assessed by treatment emergent
adverse events (AEs) across the duration of the study,
categorised by system organ class (SOC). These will be
described by seriousness, severity, causality and expect-
edness.” * AEs will be documented at each clinic visit.
Subjective descriptions of AEs provided by participants
will be transcribed verbatim and reported in accordance
with the Medical Dictionary for Regulatory Activities
(MedDRA) terminology, developed under the auspices
of the International Council for Harmonisation of Tech-
nical Requirements for Pharmaceuticals for Human
Use (ICH). Severity will be graded from grade 1 (mild)
to grade 5 (death) by the site principal investigator.”'
Causality will be determined by the site principal investi-
gator, and expectedness in accordance with international
guidelines and Australian product labels for ketamine
hydrochloride 100 mg/mL for injection.41 2 Any known
reaction listed on the product label will be considered
potentially causally related. Adverse events will be elicited
through structured assessment with the KSET.* Addi-
tional safety measures (see online supplemental file 3 for

+ ( : Integration + Integration + Integration +
CBT1 L IK"“ ’ " CBT2 I " Lotz ’ " CBT3 ’ " Keta ’ I cBT4
24-48 hours 24-48 hours 24 -48 hours

Figure 2 Intervention schedule.
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Table 2 Study drug schedule

Ketamine 1 Tolerability Ketamine 2 Tolerability Ketamine 3
0.75 mg/kg Well tolerated 0.9 mg/kg Well tolerated 0.9 mg/kg
Moderately tolerated 0.9 mg/kg

Poorly tolerated 0.75 mg/kg

Moderately tolerated 0.75 mg/kg Well tolerated 0.75 mg/kg

Moderately tolerated 0.75 mg/kg
Poorly tolerated 0.6 mg/kg
Poorly tolerated 0.6 mg/kg Well tolerated 0.6 mg/kg
Moderately tolerated 0.6 mg/kg
Poorly tolerated 0.5 mg/kg

administration timepoints) include: (i) blood pressure
and heart rate during ketamine administration sessions,
(ii) dissociative effects as measured by the Clinician-
Administered Dissociative States Scale (CADSS-6),% (iii)
elevated mood as measured by the Young Mania Rating
Scale (YMRS [item 1]),% (iv) suicidality as assessed with
the C-SSRS, (v) non-medical use liability as measured
by the Drug Effects Questionnaire (DEQ-5),>* % and
(vi) changes in other drug use (including ketamine) as
measured by Timeline Follow Back (TLFB) 50

Feasibility will be assessed by: (i) time taken to recruit
the sample (with a 12-month study timeframe imposed,
based on unpublished studies from our group in similar
contexts successfully recruiting 20 participants within this
timeframe); (ii) proportion of ineligible participants at
pre-screening and screening; (iii) number of participants
who receive three doses of ketamine, (iv) number of
participants who complete four sessions of psychotherapy,
(v) retention rate over the full duration of the study, and
(vii) acceptability of the intervention, assessed via qualita-
tive interviews. As this is the first study of its kind in this
population and pilot studies are not generalisable to other
contexts,”” *® these will be assessed and reported descrip-
tively. While we conservatively anticipate 50% completion
of 4 sessions of CBT and 75% completion of 6-month
follow-up assessments based on studies of CBT in this
population,” * these are not directly comparable given
the pharmacotherapy component of the present study
design. Therefore, results will be synthesised in consider-
ation of the feasibility to progress to larger studies, taking
into account the measures described above and, equally
50, the qualitative acceptability.”

Secondary outcomes include measures of prelimi-
nary efficacy and potential mediators. These measures
include: (i) self-reported change in the past 28 days of
MA use from baseline to week 5 (post treatment), week
8 (primary endpoint), week 12 and week 24 as measured
by the TLFB,® (ii) presence of methamphetamine
in urine assessed through POC UDS at week 5, week
8, week 12 and week 24, (iii) changes in methamphet-
amine craving as measured by the Visual Analogue Scale-
Craving (VAS-C)°' and withdrawal symptoms assessed on

the Amphetamine Withdrawal Questionnaire (AWQ)*
from baseline to week 5, week 8, week 12 and week 24,
(iv) changes in quality of life as measured by the WHO
Quality of Life-Brief Version (WHOQOL-BREF)® from
baseline to week 5, week 8, week 12 and week 24, and
(v) treatment satisfaction as measured by the Treatment
Satisfaction Questionnaire for Medication (TSQM-II)**
and the Client Satisfaction Questionnaire (CSQ-8)% at
week b and week 8.

Potential mediator measures are changes in: (i)
depression scores on the Patient Health Questionnaire-9
(PHQ—9)66 from baseline to week 5, week 8, week 12 and
week 24, (ii) anxiety scores on the Generalised Anxiety
Disorder Scale-7 (GAD-7)% from baseline to week 5, week
8, week 12 and week 24, (iii) emotion regulation scores
on the Difficulties in Emotion Regulation Questionnaire
(DERS)® from baseline to week 5, week 8, week 12 and
week 24, (iv) sleep quality scores on the Insomnia Severity
Index (ISI)69 from baseline to week 5, week 8, week 12 and
week 24, (v) HIV and other sexually transmitted infection
risk behaviours as measured by the Substance Use Sex
Index (SUSI)70 from baseline to week 5, week 8, week
12 and week 24, (vi) subjective medication effects on the
Hood Mysticism Scale (HMS)”' 120 min post ketamine
administration, (vii) cognitive control and flexibility as
measured by the Emotional N-back task” at baseline and
24 hours post third ketamine administration, and (viii)
cognitive control as measured by the Emotional Stroop
task”® at baseline and 24 hours post third ketamine
administration.

Sample size
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The study is not powered to determine efficacy. The -

study will recruit 20 participants, as is convention in pilot
studies.”

Participant retention and withdrawal

The study site will make all reasonable efforts to follow
participants for the course of the study. Efforts to mini-
mise loss to follow-up will include respecting participant
time commitments, formal tracking procedures including
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multiple ways to be contacted and strong interpersonal
skills of study personnel.

Stopping criteria

If a participant experiences a grade 3 or grade 4 adverse
event (AE) considered to be causally related to the
study medication, no further study medication will be
dispensed until the participant has been reviewed by the
site principal investigator.”' If the AE is resolved to the
satisfaction of the principal investigator, the dose can be
recommenced, and the participant will be reviewed the
subsequent day. If the AE is not resolved or recurs after
recommencing the study medication, the site principal
investigator will consider ceasing the medication and
withdrawing the participant from the treatment compo-
nent of the study. Unless they revoke their consent, all
participants withdrawn from treatment will continue to
be followed as intention to treat.

Reimbursement

Participants will be reimbursed for participating, in accor-
dance with Australian guidelines for appropriate and equi-
table payment of participants in research.’”* Participants
who consent to partake in the study and complete all the
screening assessments will receive a $40 gift card. Reim-
bursements of $40 gift cards will also be made for each
study visit. If the participant chooses to have their qualita-
tive interview scheduled for the same day as another visit
during weeks 5 to 8, they will still receive a separate $40
reimbursement for the interview. The maximum poten-
tial amount of reimbursement over the entire duration of
the study is $520 of gift cards per person.

Data management

Study data will be collected and managed using
REDCap (Research Electronic Data Capture) tools
hosted at St Vincent’s Hospital, Sydney.75 REDCap
is a secure, web-based software platform designed to
support data capture for research studies, providing
(i) an intuitive interface for validated data capture,
(ii) audit trails for tracking data manipulation, (iii)
automated export procedures for seamless data down-
loads to common statistical packages, and (iv) proce-
dures for data integration and interoperability with
external sources. In accordance with the National
Standard Operating Procedures for Clinical Trials,”
identifiable information will be stored separately from
the main study data. The Participant Identification
Log will be stored in a password-protected folder on
a secure SVHS hosted server. Access to study records
within the REDCap database will be limited by using
Data Access Groups (DAGs). Only users within a given
DAG can access records created by users within that
group. Access to components of study records is role-
based and can only be granted by the project manager.
Data will only be made available to investigators who
are directly involved in the collection, analysis or moni-
toring of study data. Following conclusion of the study,

physical and digital records will be stored for a period
no less than 15 years as per ICH-GCP guidelines.*

Statistical methods

Descriptive statistics will be used to characterise the
study sample. Quantitative analyses will be descriptive
and exploratory and include basic measures of central
tendency, CIs around means or proportions, Cohen’s
d, and paired sample t-tests to assess pre-post inter-
vention changes. P values are considered preliminary
and will be reported with caution, supplemented with
appropriate metrics (eg, Cls). For categorical measures
such as the presence of AEs, rates will be analysed
using appropriate non-parametric approaches, such
as x? and relative risk. Quantitative data will be anal-
ysed using SPSS Version 29.0.”7 Qualitative interviews
will be collected until all trial participants have been
approached. Interviews will be thematically analysed
to extract key themes across participant responses,
using the approach outlined by Braun & Clarke™:
familiarising with the data, generating initial codes,
searching for themes, reviewing themes, defining and
naming themes, and producing the report. Qualitative
data will be analysed using NVivo Version 14."

Monitoring

Data Safety Monitoring Board (DSMB)

An independent DSMB will be established prior to study
recruitment. DSMB membership will include: an addic-
tion medicine specialist, a psychologist and a pharmacolo-
gist (all not otherwise involved with the study). All serious
adverse events (SAEs) and suspected unexpected serious
adverse reactions (SUSARs) will be reviewed by the DSMB
quarterly. Following each meeting, the DSMB will advise
one of four options: continue study as per protocol,
continue study with protocol amendments, suspend study
or discontinue study. The study data will be monitored
by a sponsor staff member not otherwise involved in the
study, for accuracy, primary endpoint data, and compli-
ance with ICH-GCP™ and the Australian National State-
ment on Ethical Conduct in Human Research.*’

ETHICS AND DISSEMINATION
This study has been approved by the St Vincent’s Hospital
Human Research Ethics Committee, reference 2023/
ETHO00530. All participants will provide digital informed
consent prior to commencing in the study.

Study findings will be disseminated through articles
in scientific, peerreviewed journals, and at national and
international conferences.

DISCUSSION

This pilot study is the first to examine the safety and
feasibility of ketamine-assisted psychotherapy for the
treatment of MAUD in adults in an outpatient setting.
Secondary outcomes were selected with a harm-reduction

Fletcher K, et al. BMJ Open 2025;15:€092504. doi:10.1136/bmjopen-2024-092504

7

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 palelal sasn Joj Buipnjoul ‘1ybluAdoos Agq paloslold

* (s3gv) Jnauadns juswaublasug
| 8p anbiyde.bol|gig sousby 1e 5Z0z ‘9 aunr uo jwoo fwg uadolwgy/:dny wouy pspeojumoq "G20zZ Arenigad 0T U0 $05260-7202-uadolwa/oeTT 0T Se paysiignd isiiy :usdO (NE


http://bmjopen.bmj.com/

and person-centred lens, including reduction in meth-
amphetamine use, cravings, withdrawal symptoms and
improved quality of life. As overviewed by Pasareanu et
al,” substance use disorder treatment has traditionally
focused on abstinence but is increasingly incorporating
broader positive treatment outcomes. Recovery-oriented
outcomes such as quality of life encompass clinical, func-
tional and personal variables, which hold particular rele-
vance for substance use disorder given the chronic nature
of the condition. Other study strengths include the use of
structured clinical interviews to screen and characterise
the sample.

While intranasal and intravenous ketamine represent
the most common routes of administration in studies
to date,s2 SC administration was chosen for the current
study for several reasons (shorter time of administration,
fewer injection-related adverse events, minimal discom-
fort, cost-effectiveness, and not requiring an anaesthe-
tist for monitoring) and has been used successfully in a
large RCT over a 4-week period in adults with treatment-
resistant depression,* demonstrating safety and efficacy
in doses of up to 0.9 mg/kg. As this is the first published
study to our knowledge using SC ketamine in individuals
with a substance use disorder, further characterisation
of the relative efficacy, tolerability and safety of different
routes of administration in this group is needed.

This intervention also offers some promise in terms of
scalability, of particular importance given the concerns
of the infrastructure required to implement medication-
assisted psychotherapy interventions.”” * The 2-hour
monitoring period requires both appropriate space and
staffing but is shorter than the monitoring required for
other medication-assisted psychotherapies, while the
subcutaneous route requires less intensive monitoring
than intravenous administration. Ketamine for injection
is also widely available at relatively low cost. The use of a
standardised manual-based CBT also allows for scalability
in terms of workforce readiness and reproducibility. Qual-
itative data from this study will examine the feasibility and
acceptability of these components, and future studies
will incorporate cost-effectiveness analyses to inform the
future delivery of such interventions in real-world settings.
Comorbid mental health issues in those who use metham-
phetamine regularly are common.'’ The presence of mild
to moderate coexisting depression, anxiety or transient
psychotic symptoms does not constitute exclusion criteria
in the current study to promote real-world application
of the findings. Further, successful treatment of MAUD
requires consideration of comorbid mental health condi-
tions. Given the co-occurring depressive symptomatology
and the withdrawal symptoms of dysphoria and anxiety
commonly experienced when ceasing methamphetamine
use, ketamine-assisted CBT may have particular efficacy
for treating MAUD by addressing these symptoms while
enhancing psychotherapeutic effects to prevent relapse.

Extra-medical use of ketamine precipitated by
prescribed ketamine may be a cause of concern, especially
given increasing prevalence of ketamine use disorder

has been observed in some countries/ regions.85 As over-
viewed by Le et al,* in professionally supervised settings,
single or repeated intravenous, intramuscular or oral
ketamine administration has not been shown to result in
misuse, dependence, diversion and/or gateway activity
in patients with treatmentresistant depression. However,
extra-medical use liability was not systematically evaluated
using validated measures, reports were retrospective in
nature, and studies excluded individuals with substance
use disorder; thus, results are not directly relevant to this
study population. A systematic review of ketamine for the
treatment of mental health and substance use disorders
found no evidence of transition to extra-medical ketamine
use or unexpected psychological complications following
treatment with ketamine.*” ® The authors concluded
that the relatively modest risk of precipitating ketamine
use disorder should not present a barrier to treatment.
Nonetheless, the safety and efficacy profile of ketamine
in those with a substance use disorder requires further
investigation. Positively, preliminary evidence supports
the potentially beneficial role of ketamine in substance
use disorders, with intravenous ketamine in combina-
tion with psychosocial treatment reducing alcohol and
cocaine craving and consumption.”** The current study
represents an important first step in determining whether
these findings extend to the MAUD space.

Author affiliations

"The National Centre for Clinical Research on Emerging Drugs; The National Drug
and Alcohol Research Centre, University of New South Wales, Sydney, New South
Wales, Australia

%Alcohol and Drug Service, St Vincent's Hospital Sydney, Darlinghurst, New South
Wales, Australia

SCentre for Youth Mental Health, The University of Melbourne, Melbourne, Victoria,
Australia

“Substance Use Research Group, Orygen Ltd, Parkville, Victoria, Australia
SClinical Research Unit for Anxiety and Depression, St Vincent's Hospital Sydney,
Darlinghurst, New South Wales, Australia

83t Vincent's Clinical School; School of Population Health, University of New South
Wales, Sydney, New South Wales, Australia

"Clinical Pharmacology and Therapeutics, St Vincent's Hospital Sydney,
Darlinghurst, New South Wales, Australia

®Australian Injecting and lllicit Drug Users League, Canberra, Canberra, Australia
9Department of Psychology, University of Exeter, Exeter, UK

"%mperial College London, London, UK

Contributors KF and BC prepared the first draft of the protocol. All authors
contributed to conception, design and revision of the protocol. KF is the guarantor.

Funding This work is supported by the National Centre for Clinical Research

on Emerging Drugs (NCCRED). NCCRED receives funding from the Australian
Department of Health and Aged Care. JB is supported by the National Health and
Medical Research Council (NHMRC) Centre of Research Excellence in Medications
Intelligence (ID: 1196900) and an NHMRC Investigator Grant (ID: 1196560). St
Vincent’s Hospital, Sydney (svhs.research@svha.org.au).

Competing interests None declared.

Patient and public involvement Patients and/or the public were not involved in
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not applicable.
Provenance and peer review Not commissioned; externally peer reviewed.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

8

Fletcher K, et al. BMJ Open 2025;15:€092504. doi:10.1136/bmjopen-2024-092504

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 palelal sasn Joj Buipnjoul ‘1ybluAdoos Agq paloslold

* (s3gv) Jnauadns juswaublasug
| 8p anbiyde.bol|gig sousby 1e 5Z0z ‘9 aunr uo jwoo fwg uadolwgy/:dny wouy pspeojumoq "G20zZ Arenigad 0T U0 $05260-7202-uadolwa/oeTT 0T Se paysiignd isiiy :usdO (NE


http://bmjopen.bmj.com/

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits
others to copy, redistribute, remix, transform and build upon this work for any
purpose, provided the original work is properly cited, a link to the licence is given,
and indication of whether changes were made. See: https://creativecommons.org/
licenses/by/4.0/.

ORCID iDs

Kathryn Fletcher http://orcid.org/0000-0002-8423-8651
Nadine Ezard http://orcid.org/0000-0002-7495-8305
Krista J Siefried http://orcid.org/0000-0002-6534-3325
Alexandre Guerin http://orcid.org/0000-0003-3833-3620
Brendan Clifford http://orcid.org/0000-0002-9178-9013

REFERENCES

1 United Nations Office on Drugs and Crime. World drug report 2021.
Vienna, 2021. Available: www.unodc.org/unodc/en/data-and-
analysis/wdr2021.html

2 Moszczynska A. Current and Emerging Treatments for
Methamphetamine Use Disorder. Curr Neuropharmacol
2021;19:2077-91.

3 Mcketin R, Dunlop AJ, Holland RM, et al. Treatment outcomes for
methamphetamine users receiving outpatient counselling from
the Stimulant Treatment Program in Australia. Drug Alcohol Rev
2013;32:80-7.

4 Klein T, Terry D, Peck B. The experience of methamphetamine use
disorder and the negative consequences of relapse — a qualitative
study. J Addict Diseases 2023;0:1-7.

5 Alcohol, tobacco & other drugs in Australia. Australian Institute of
Health and Welfare; 2024.

6 Bisaga A, Tardelli VS, Gerra G, et al. Continuing Increase in Stimulant
Dependence - Time to Implement Medical Treatment. Can J
Psychiatry 2022;67:507-11.

7 Elkashef AM, Rawson RA, Anderson AL, et al. Bupropion
for the Treatment of Methamphetamine Dependence.
Neuropsychopharmacol 2008;33:1162-70.

8 Ezard N, Clifford B, Dunlop A, et al. Safety and tolerability of oral
lisdexamfetamine in adults with methamphetamine dependence: a
phase-2 dose-escalation study. BMJ Open 2021;11:e044696.

9 Jayaram-Lindstrom N, Hammarberg A, Beck O, et al. Naltrexone for
the treatment of amphetamine dependence: a randomized, placebo-
controlled trial. Am J Psychiatry 2008;165:1442-8.

10 Siefried KJ, Acheson LS, Lintzeris N, et al. Pharmacological
Treatment of Methamphetamine/Amphetamine Dependence: A
Systematic Review. CNS Drugs 2020;34:337-65.

11 Trivedi MH, Walker R, Ling W, et al. Bupropion and Naltrexone in
Methamphetamine Use Disorder. N Engl J Med 2021;384:140-53.

12 Lee NK, Rawson RA. A systematic review of cognitive and
behavioural therapies for methamphetamine dependence. Drug
Alcohol Rev 2008;27:309-17.

13 Baker A, Boggs TG, Lewin TJ. Randomized controlled trial of
brief cognitive-behavioural interventions among regular users of
amphetamine. Addiction 2001;96:1279-87.

14 McKetin R, Kothe A, Baker AL, et al. Predicting abstinence from
methamphetamine use after residential rehabilitation: Findings from
the Methamphetamine Treatment Evaluation Study. Drug Alcohol Rev
2018;37:70-8.

15 Hillhouse MP, Marinelli-Casey P, Gonzales R, et al. Predicting
in-treatment performance and post-treatment outcomes in
methamphetamine users. Addiction 2007;102:84-95.

16 Belujon P, Jakobowski NL, Dollish HK, et al. Withdrawal from Acute
Amphetamine Induces an Amygdala-Driven Attenuation of Dopamine
Neuron Activity: Reversal by Ketamine. Neuropsychopharm
2016;41:619-27.

17 Anderson AC, Robinson AH, Giddens E, et al. Proof-of-concept trial
of Goal Management Training+ to improve executive functions and
treatment outcomes in methamphetamine use disorder. Drug Alcohol
Depend 2023;246:109846.

18 Ray LA, Meredith LR, Kiluk BD, et al. Combined Pharmacotherapy
and Cognitive Behavioral Therapy for Adults With Alcohol or

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

Substance Use Disorders: A Systematic Review and Meta-analysis.
JAMA Netw Open 2020;3:€208279.

Drozdz SJ, Goel A, McGarr MW, et al. Ketamine Assisted
Psychotherapy: A Systematic Narrative Review of the Literature. J
Pain Res 2022;15:1691-706.

Joneborg |, Lee Y, Di Vincenzo JD, et al. Active mechanisms of
ketamine-assisted psychotherapy: A systematic review. J Affect
Disord 2022;315:105-12.

Abdallah CG, Averill CL, Salas R, et al. Prefrontal Connectivity and
Glutamate Transmission: Relevance to Depression Pathophysiology
and Ketamine Treatment. Biol Psychiatry Cogn Neurosci
Neuroimaging 2017;2:566-74.

Gass JT, Olive MF. Glutamatergic substrates of drug addiction and
alcoholism. Biochem Pharmacol 2008;75:218-65.

Murrough JW, Abdallah CG, Mathew SJ. Targeting glutamate
signalling in depression: progress and prospects. Nat Rev Drug
Discov 2017;16:472-86.

Jones JL, Mateus CF, Malcolm RJ, et al. Efficacy of Ketamine in the
Treatment of Substance Use Disorders: A Systematic Review. Front
Psychiatry 2018;9:277.

Berman RM, Cappiello A, Anand A, et al. Antidepressant effects of
ketamine in depressed patients. Biol Psychiatry 2000;47:351-4.
Zorick T, Nestor L, Miotto K, et al. Withdrawal symptoms in
abstinent methamphetamine-dependent subjects. Addiction
2010;105:1809-18.

Dakwar E, Nunes EV, Hart CL, et al. A sub-set of psychoactive
effects may be critical to the behavioral impact of ketamine on
cocaine use disorder: Results from a randomized, controlled
laboratory study. Neuropharmacology 2018;142:270-6.

Ivan Ezquerra-Romano I, Lawn W, Krupitsky E, et al. Ketamine for
the treatment of addiction: Evidence and potential mechanisms.
Neuropharmacology 2018;142:72-82.

Wilkinson ST, Howard DH, Busch SH. Psychiatric Practice

Patterns and Barriers to the Adoption of Esketamine. JAMA
2019;322:1039-40.

Feder A, Parides MK, Murrough JW, et al. Efficacy of intravenous
ketamine for treatment of chronic posttraumatic stress disorder: a
randomized clinical trial. JAMA Psychiatry 2014;71:681-8.
Murrough JW, losifescu DV, Chang LC, et al. Antidepressant
efficacy of ketamine in treatment-resistant major depression:

a two-site randomized controlled trial. Am J Psychiatry
2013;170:1134-42.

Dakwar E, Nunes EV, Hart CL, et al. A Single Ketamine Infusion
Combined With Mindfulness-Based Behavioral Modification to Treat
Cocaine Dependence: A Randomized Clinical Trial. Am J Psychiatry
2019;176:923-30.

Dakwar E, Levin F, Hart CL, et al. A Single Ketamine Infusion
Combined With Motivational Enhancement Therapy for Alcohol Use
Disorder: A Randomized Midazolam-Controlled Pilot Trial. Am J
Psychiatry 2020;177:125-33.

Grabski M, McAndrew A, Lawn W, et al. Adjunctive Ketamine With
Relapse Prevention-Based Psychological Therapy in the Treatment of
Alcohol Use Disorder. Am J Psychiatry 2022;179:152-62.

Krupitsky E, Burakov A, Romanova T, et al. Ketamine psychotherapy
for heroin addiction: immediate effects and two-year follow-up. J
Subst Abuse Treat 2002;23:273-83.

Wilkinson ST, Rhee TG, Joormann J, et al. Cognitive Behavioral
Therapy to Sustain the Antidepressant Effects of Ketamine in
Treatment-Resistant Depression: A Randomized Clinical Trial.
Psychother Psychosom 2021;90:318-27.

Chan AW, Tetzlaff JM, Altman DG, et al. SPIRIT 2013 statement:
defining standard protocol items for clinical trials. Ann Intern Med
2013;158:200-7.

Sheehan DV, Lecrubier Y, Sheehan KH, et al. The Mini-International
Neuropsychiatric Interview (M.I.N.1.): the development and validation
of a structured diagnostic psychiatric interview for DSM-IV and ICD-
10. J Clin Psychiatry 1998;59 Suppl 20:22-33;.

Posner K, Brown GK, Stanley B, et al. The Columbia-Suicide Severity
Rating Scale: initial validity and internal consistency findings from
three multisite studies with adolescents and adults. Am J Psychiatry
2011;168:1266-77.

Ward MF, Wender PH, Reimherr FW. The Wender Utah Rating Scale:
an aid in the retrospective diagnosis of childhood attention deficit
hyperactivity disorder. Am J Psychiatry 1993;150:885-90.

Baxter. Australian product information ketamine - baxter (ketamine
hydrochloride) solution for injection. 2020. Available: http://www.ebs.
tga.gov.au/ebs/picmi/picmirepository.nsf/pdf?OpenAgent=&id=CP-
2018-PI-02521-1

Pfizer. Australian product information — ketalar(R)(ketamine
hydrochloride). 2021. Available: https://www.ebs.tga.gov.au/ebs/
picmi/picmirepository.nsf/pdf?OpenAgent=&id=CP-2020-PI-02094-1

Fletcher K, et al. BMJ Open 2025;15:€092504. doi:10.1136/bmjopen-2024-092504

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 palelal sasn Joj Buipnjoul ‘1ybluAdoos Agq paloslold

* (s3gv) Jnauadns juswaublasug
| 8p anbiyde.bol|gig sousby 1e 5Z0z ‘9 aunr uo jwoo fwg uadolwgy/:dny wouy pspeojumoq "G20zZ Arenigad 0T U0 $05260-7202-uadolwa/oeTT 0T Se paysiignd isiiy :usdO (NE


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0002-8423-8651
http://orcid.org/0000-0002-7495-8305
http://orcid.org/0000-0002-6534-3325
http://orcid.org/0000-0003-3833-3620
http://orcid.org/0000-0002-9178-9013
www.unodc.org/unodc/en/data-and-analysis/wdr2021.html
www.unodc.org/unodc/en/data-and-analysis/wdr2021.html
http://dx.doi.org/10.2174/1570159X19666210803091637
http://dx.doi.org/10.1111/j.1465-3362.2012.00471.x
http://dx.doi.org/10.1177/07067437221083505
http://dx.doi.org/10.1177/07067437221083505
http://dx.doi.org/10.1038/sj.npp.1301481
http://dx.doi.org/10.1136/bmjopen-2020-044696
http://dx.doi.org/10.1176/appi.ajp.2008.08020304
http://dx.doi.org/10.1007/s40263-020-00711-x
http://dx.doi.org/10.1056/NEJMoa2020214
http://dx.doi.org/10.1080/09595230801919494
http://dx.doi.org/10.1080/09595230801919494
http://dx.doi.org/10.1046/j.1360-0443.2001.96912797.x
http://dx.doi.org/10.1111/dar.12528
http://dx.doi.org/10.1111/j.1360-0443.2007.01768.x
http://dx.doi.org/10.1038/npp.2015.191
http://dx.doi.org/10.1016/j.drugalcdep.2023.109846
http://dx.doi.org/10.1016/j.drugalcdep.2023.109846
http://dx.doi.org/10.1001/jamanetworkopen.2020.8279
http://dx.doi.org/10.2147/JPR.S360733
http://dx.doi.org/10.2147/JPR.S360733
http://dx.doi.org/10.1016/j.jad.2022.07.030
http://dx.doi.org/10.1016/j.jad.2022.07.030
http://dx.doi.org/10.1016/j.bpsc.2017.04.006
http://dx.doi.org/10.1016/j.bpsc.2017.04.006
http://dx.doi.org/10.1016/j.bcp.2007.06.039
http://dx.doi.org/10.1038/nrd.2017.16
http://dx.doi.org/10.1038/nrd.2017.16
http://dx.doi.org/10.3389/fpsyt.2018.00277
http://dx.doi.org/10.3389/fpsyt.2018.00277
http://dx.doi.org/10.1016/s0006-3223(99)00230-9
http://dx.doi.org/10.1111/j.1360-0443.2010.03066.x
http://dx.doi.org/10.1016/j.neuropharm.2018.01.005
http://dx.doi.org/10.1016/j.neuropharm.2018.01.017
http://dx.doi.org/10.1001/jama.2019.10728
http://dx.doi.org/10.1001/jamapsychiatry.2014.62
http://dx.doi.org/10.1176/appi.ajp.2013.13030392
http://dx.doi.org/10.1176/appi.ajp.2019.18101123
http://dx.doi.org/10.1176/appi.ajp.2019.19070684
http://dx.doi.org/10.1176/appi.ajp.2019.19070684
http://dx.doi.org/10.1176/appi.ajp.2021.21030277
http://dx.doi.org/10.1016/S0740-5472(02)00275-1
http://dx.doi.org/10.1016/S0740-5472(02)00275-1
http://dx.doi.org/10.1159/000517074
http://dx.doi.org/10.7326/0003-4819-158-3-201302050-00583
https://pubmed.ncbi.nlm.nih.gov/9881538
http://dx.doi.org/10.1176/appi.ajp.2011.10111704
http://dx.doi.org/10.1176/ajp.150.6.885
http://www.ebs.tga.gov.au/ebs/picmi/picmirepository.nsf/pdf?OpenAgent=&id=CP-2018-PI-02521-1
http://www.ebs.tga.gov.au/ebs/picmi/picmirepository.nsf/pdf?OpenAgent=&id=CP-2018-PI-02521-1
http://www.ebs.tga.gov.au/ebs/picmi/picmirepository.nsf/pdf?OpenAgent=&id=CP-2018-PI-02521-1
https://www.ebs.tga.gov.au/ebs/picmi/picmirepository.nsf/pdf?OpenAgent=&id=CP-2020-PI-02094-1
https://www.ebs.tga.gov.au/ebs/picmi/picmirepository.nsf/pdf?OpenAgent=&id=CP-2020-PI-02094-1
http://bmjopen.bmj.com/

43

44

45

46

47

48

49

50

Bayes A, Short B, Zarate CA, et al. The Ketamine Side Effect Tool
(KSET): A comprehensive measurement-based safety tool for
ketamine treatment in psychiatry. J Affect Disord 2022;308:44-6.
Loo C, Glozier N, Barton D, et al. Efficacy and safety of a 4-week
course of repeated subcutaneous ketamine injections for treatment-
resistant depression (KADS study): randomised double-blind active-
controlled trial. Br J Psychiatry 2023;223:533-41.

Baker A, Kay-Lambkin F, Lee NK, et al. A brief cognitive behavioural
intervention for regular amphetamine users. A treatment guide.
Canberra: Australian Government Department of Health and Ageing;
2003. Available: https://www.drugsandalcohol.ie/13632/

Sklar GS, Zukin SR, Reilly TA. Adverse reactions to ketamine
anaesthesia. Abolition by a psychological technique. Anaesthesia
1981;36:183-7.

Dakwar E, Levin F, Foltin RW, et al. The effects of subanesthetic
ketamine infusions on motivation to quit and cue-induced craving

in cocaine-dependent research volunteers. Biol Psychiatry
2014;76:40-6.

Dakwar E, Hart CL, Levin FR, et al. Cocaine self-administration

disrupted by the N-methyl-D-aspartate receptor antagonist ketamine:

a randomized, crossover trial. Mol Psychiatry 2017;22:76-81.
International conference on harmonisation of technical requirements
for registration of pharmaceuticals for human use annotated with
TGA comments. In: integrated addendum to ICH E6(R1): guideline
for good clinical practice ICH E6(R2). 2016. Available: https://www.
tga.gov.au/resources/publication/publications/ich-guideline-good-
clinical-practice

National Health and Medical Research Council. Safety monitoring
and reporting in clinical trials involving therapeutic goods. 2016.
Available: https://www.nhmrc.gov.au/about-us/publications/safety-
monitoring-and-reporting-clinical-trials-involving-therapeutic-goods

65 Larsen DL, Attkisson CC, Hargreaves WA, et al. Assessment of
client/patient satisfaction: development of a general scale. Eval
Program Plann 1979;2:197-207.

66 Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief
depression severity measure. J Gen Intern Med 2001;16:606-13.

67 Spitzer RL, Kroenke K, Williams JBW, et al. A brief measure for
assessing generalized anxiety disorder: the GAD-7. Arch Intern Med
2006;166:1092-7.

68 Gratz KL, Roemer L. Multidimensional Assessment of Emotion
Regulation and Dysregulation: Development, Factor Structure, and
Initial Validation of the Difficulties in Emotion Regulation Scale. J
Psychopathol Behav Assess 2004;26:41-54.

69 Bastien CH, Vallieres A, Morin CM. Validation of the Insomnia
Severity Index as an outcome measure for insomnia research. Sleep
Med 2001;2:297-307.

70 Ezard N, Webb B, Clifford B, et al. Substance Use and Sex Index
(SUSI): First stage development of an assessment tool to measure
behaviour change in sexualised drug use for substance use
treatment studies. Int J Drug Policy 2018;55:165-8.

71 Hood RW. The Construction and Preliminary Validation of a Measure
of Reported Mystical Experience. J Sci Study Relig 1975;14:29.

72 Quinn ME, Joormann J. Executive control under stress: Relation
to reappraisal ability and depressive symptoms. Behav Res Ther
2020;131.

73 Hertzog MA. Considerations in determining sample size for pilot
studies. Res Nurs Health 2008;31:180-91.

74 National Health and Medical Research Council. Payment of
participants in research: information for researchers, HRECs and
other ethics review bodies. 2019. Available: https://www.nhmrc.
gov.au/about-us/publications/payment-participants-research-
information-researchers-hrecs-and-other-ethics-review-bodies

'salfojouyoal Jejiwis pue ‘Buiurel) |y ‘Buluiw erep pue 1xa1 01 palelal sasn Joj Buipnjoul ‘1ybluAdoos Agq paloslold
* (s3gv) Jnauadns juswaublasug

51 US Department of Health and Human Services. Division of AIDS 75 Harris PA, Taylor R, Thielke R, et al. Research electronic data capture
(DAIDS) table for grading the severity of adult and pediatric adverse (REDCap)—A metadata-driven methodology and workflow process
events corrected version 2.1. 2017. Available: https://rsc.niaid.nih. for providing translational research informatics support. J Biomed
gov/clinical-research-sites/grading-severity-adult-pediatric-adverse- Inform 2009;42:377-81.
events-corrected-version-two-one 76 Clinical Trials Project Reference Group. National standard operating

52 Rodrigues NB, Mcintyre RS, Lipsitz O, et al. A simplified 6-ltem procedures for clinical trials, including teletrials, in Australia.
clinician administered dissociative symptom scale (CADSS-6) for Australian Government Department of Health and Aged Care; 2020.
monitoring dissociative effects of sub-anesthetic ketamine infusions. Available: https://www.health.gov.au/resources/publications/national-
J Affect Disord 2021;282:160-4. standard-operating-procedures-for-clinical-trials?language=en

53 Young RC, Biggs JT, Ziegler VE, et al. A rating scale for mania: 77 IBM Corp. IBM spss statistics for windows (version 29.0). Armonk,
reliability, validity and sensitivity. Br J Psychiatry 1978;133:429-35. NY IBM Corp; 2023.

54 Comer SD, Zacny JP, Dworkin RH, et al. Core outcome measures 78 BraunV, Clarke V. Is thematic analysis used well in health
for opioid abuse liability laboratory assessment studies in humans: psychology? A critical review of published research, with
IMMPACT recommendations. Pain 2012;153:2315-24. recommendations for quality practice and reporting. Health Psychol

55 Romach MK, Schoedel KA, Sellers EM. Human abuse liability Rev 2023;17:695-718.
evaluation of CNS stimulant drugs. Neuropharmacology 79 QSR International Pty Ltd. NVivo (version 14) [computer software].
2014;87:81-90. QSR International Pty Ltd; 2023.

56 Robinson SM, Sobell LC, Sobell MB, et al. Reliability of the Timeline 80 National Health and Medical Research Council. National statement
Followback for cocaine, cannabis, and cigarette use. Psychol Addict on ethical conduct in human research 2007 (updated may 2015).
Behav 2014,28:154-62. Canberra Australian Government; 2015.

57 Leon AC, Davis LL, Kraemer HC. The role and interpretation of pilot 81 Pasareanu AR, Opsal A, Vederhus JK, et al. Quality of life improved
studies in clinical research. J Psychiatr Res 2011;45:626-9. following in-patient substance use disorder treatment. Health Qual

58 Eldridge SM, Costelloe CE, Kahan BC, et al. How big should the pilot Life Outcomes 2015;13:35.
study for my cluster randomised trial be? Stat Methods Med Res 82 Mclntyre RS, Rosenblat JD, Nemeroff CB, et al. Synthesizing the
2016;25:1039-56. Evidence for Ketamine and Esketamine in Treatment-Resistant

59 Baker A, Lee NK, Claire M, et al. Brief cognitive behavioural Depression: An International Expert Opinion on the Available
interventions for regular amphetamine users: a step in the right Evidence and Implementation. Am J Psychiatry 2021;178:383-99.
direction. Addiction 2005;100:367-78. 83 Liao Y, Tang Y, Hao W. Ketamine and international regulations. Am J

60 O’Cathain A, Hoddinott P, Lewin S, et al. Maximising the impact of Drug Alcohol Abuse 2017;43:495-504.
qualitative research in feasibility studies for randomised controlled 84 Marseille E, Bertozzi S, Kahn JG. The economics of psychedelic-
trials: guidance for researchers. Pilot Feasibility Stud 2015;1:32. assisted therapies: A research agenda. Front Psychiatry

61 Lee JW, Brown ES, Perantie DC, et al. A Comparison of Single- 2022;13:1025726.

Iltem Visual Analog Scales With a Multiitem Likert-Type Scale for 85 Thornton NL, Wright DJ, Glozier N. Implementation of a ketamine
Assessment of Cocaine Craving in Persons With Bipolar Disorder. programme for treatment-resistant depression in the public health
Addict Disord Their Treat 2002;1:140-2. system: Lessons from the first Australian public hospital clinic. Aust

62 Srisurapanont M, Jarusuraisin N, Jittiwutikan J. Amphetamine N Z J Psychiatry 2024;58:549-54.
withdrawal: . Reliability, validity and factor structure of a measure. 86 Le TT, Cordero IP, Jawad MY, et al. The abuse liability of ketamine:
Aust N Z J Psychiatry 1999;33:89-93. A scoping review of preclinical and clinical studies. J Psychiatr Res

63 Skevington SM, Lotfy M, O’Connell KA, et al. The World Health 2022;151:476-96.

Organization’s WHOQOL-BREF quality of life assessment: 87 Walsh Z, Mollaahmetoglu OM, Rootman J, et al. Ketamine for
psychometric properties and results of the international field trial. A the treatment of mental health and substance use disorders:
report from the WHOQOL group. Qual Life Res 2004;13:299-310. comprehensive systematic review - CORRIGENDUM. BJPsych Open

64 Atkinson MJ, Sinha A, Hass SL, et al. Validation of a general measure 2022;8:€29.
of treatment satisfaction, the Treatment Satisfaction Questionnaire 88 Carroll A, Bayes A, Montebello M, et al. Drug dependence and
for Medication (TSQM), using a national panel study of chronic prescribing ketamine for treatment-resistant depression in Australia
disease. Health Qual Life Outcomes 2004;2:1-13. and New Zealand. Aust N Z J Psychiatry 2024;58:831-8.

10 Fletcher K, et al. BMJ Open 2025;15:6092504. doi:10.1136/bmjopen-2024-092504

| 8p anbiyde.bol|gig sousby 1e 5Z0z ‘9 aunr uo jwoo fwg uadolwgy/:dny wouy pspeojumoq "G20zZ Arenigad 0T U0 $05260-7202-uadolwa/oeTT 0T Se paysiignd isiiy :usdO (NE


http://dx.doi.org/10.1016/j.jad.2022.04.020
http://dx.doi.org/10.1192/bjp.2023.79
https://www.drugsandalcohol.ie/13632/
http://dx.doi.org/10.1111/j.1365-2044.1981.tb08721.x
http://dx.doi.org/10.1016/j.biopsych.2013.08.009
http://dx.doi.org/10.1038/mp.2016.39
https://www.tga.gov.au/resources/publication/publications/ich-guideline-good-clinical-practice
https://www.tga.gov.au/resources/publication/publications/ich-guideline-good-clinical-practice
https://www.tga.gov.au/resources/publication/publications/ich-guideline-good-clinical-practice
https://www.nhmrc.gov.au/about-us/publications/safety-monitoring-and-reporting-clinical-trials-involving-therapeutic-goods
https://www.nhmrc.gov.au/about-us/publications/safety-monitoring-and-reporting-clinical-trials-involving-therapeutic-goods
https://rsc.niaid.nih.gov/clinical-research-sites/grading-severity-adult-pediatric-adverse-events-corrected-version-two-one
https://rsc.niaid.nih.gov/clinical-research-sites/grading-severity-adult-pediatric-adverse-events-corrected-version-two-one
https://rsc.niaid.nih.gov/clinical-research-sites/grading-severity-adult-pediatric-adverse-events-corrected-version-two-one
http://dx.doi.org/10.1016/j.jad.2020.12.119
http://dx.doi.org/10.1192/bjp.133.5.429
http://dx.doi.org/10.1016/j.pain.2012.07.035
http://dx.doi.org/10.1016/j.neuropharm.2014.04.014
http://dx.doi.org/10.1037/a0030992
http://dx.doi.org/10.1037/a0030992
http://dx.doi.org/10.1016/j.jpsychires.2010.10.008
http://dx.doi.org/10.1177/0962280215588242
http://dx.doi.org/10.1111/j.1360-0443.2005.01002.x
http://dx.doi.org/10.1186/s40814-015-0026-y
http://dx.doi.org/10.1097/00132576-200211000-00005
http://dx.doi.org/10.1046/j.1440-1614.1999.00517.x
http://dx.doi.org/10.1023/B:QURE.0000018486.91360.00
http://dx.doi.org/10.1186/1477-7525-2-12
http://dx.doi.org/10.1016/0149-7189(79)90094-6
http://dx.doi.org/10.1016/0149-7189(79)90094-6
http://dx.doi.org/10.1046/j.1525-1497.2001.016009606.x
http://dx.doi.org/10.1001/archinte.166.10.1092
http://dx.doi.org/10.1023/B:JOBA.0000007455.08539.94
http://dx.doi.org/10.1023/B:JOBA.0000007455.08539.94
http://dx.doi.org/10.1016/s1389-9457(00)00065-4
http://dx.doi.org/10.1016/s1389-9457(00)00065-4
http://dx.doi.org/10.1016/j.drugpo.2018.03.020
http://dx.doi.org/10.2307/1384454
http://dx.doi.org/10.1016/j.brat.2020.103634
http://dx.doi.org/10.1002/nur.20247
https://www.nhmrc.gov.au/about-us/publications/payment-participants-research-information-researchers-hrecs-and-other-ethics-review-bodies
https://www.nhmrc.gov.au/about-us/publications/payment-participants-research-information-researchers-hrecs-and-other-ethics-review-bodies
https://www.nhmrc.gov.au/about-us/publications/payment-participants-research-information-researchers-hrecs-and-other-ethics-review-bodies
http://dx.doi.org/10.1016/j.jbi.2008.08.010
http://dx.doi.org/10.1016/j.jbi.2008.08.010
https://www.health.gov.au/resources/publications/national-standard-operating-procedures-for-clinical-trials?language=en
https://www.health.gov.au/resources/publications/national-standard-operating-procedures-for-clinical-trials?language=en
http://dx.doi.org/10.1080/17437199.2022.2161594
http://dx.doi.org/10.1080/17437199.2022.2161594
http://dx.doi.org/10.1186/s12955-015-0231-7
http://dx.doi.org/10.1186/s12955-015-0231-7
http://dx.doi.org/10.1176/appi.ajp.2020.20081251
http://dx.doi.org/10.1080/00952990.2016.1278449
http://dx.doi.org/10.1080/00952990.2016.1278449
http://dx.doi.org/10.3389/fpsyt.2022.1025726
http://dx.doi.org/10.1177/00048674241237094
http://dx.doi.org/10.1177/00048674241237094
http://dx.doi.org/10.1016/j.jpsychires.2022.04.035
http://dx.doi.org/10.1192/bjo.2022.5
http://dx.doi.org/10.1177/00048674241242315
http://bmjopen.bmj.com/

	Protocol of an open-­label safety and feasibility pilot study of ketamine-­assisted psychothera﻿p﻿y for methamphetamine use disorder (the KAPPA trial)
	Abstract
	Introduction﻿﻿
	Background and rationale
	Objectives

	Methods and analysis
	Study setting and design
	Patient and public involvement
	Participants and recruitment
	Eligibility criteria
	Participant timeline

	Intervention
	Medication
	Psychotherapy

	Outcomes
	Sample size
	Participant retention and withdrawal
	Stopping criteria
	Reimbursement

	Data management
	Statistical methods
	Monitoring
	Data Safety Monitoring Board (DSMB)


	Ethics and dissemination
	Discussion
	References


