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ABSTRACT

Introduction Methamphetamine use disorder is

a global public health concern with no approved
pharmacotherapies for its treatment. One recent
randomised controlled trial conducted in the USA
examined a combination of bupropion and naltrexone not
readily available globally. Here, we report a trial protocol
for an oral formulation of combined naltrexone and
bupropion.

Methods and analysis This single-arm, open-label

pilot study will assess the safety and feasibility of oral
naltrexone and bupropion (40 mg/450 mg daily in divided
doses) in adults with methamphetamine use disorder.
Participants (n=20) will be outpatients of a stimulant
treatment program at an inner-city hospital in Sydney,
Australia. The primary endpoint is Day 84. Participants will
attend weekly study visits from Baseline to Week 12 and
a follow-up telephone visit at Week 16. All participants
will receive treatment as usual, such as psychosocial
therapy. Primary outcomes are safety (measured by
treatment-emergent adverse events (AES)/adverse
reactions) and feasibility (measured by the time taken to
recruit, the proportion of ineligible participants, retention
in the study and study medication adherence). Secondary
outcomes will assess methamphetamine use, craving and
withdrawal; treatment goals and expectations; physical
and psychological well-being; depression and anxiety;
and treatment satisfaction. Qualitative interviews will
assess the acceptability of the intervention and outcome
measures.

Ethics and dissemination This study received ethics
approval from the St Vincent’s Hospital Human Research
Ethics Committee (2023/ETH00549). Results will be
submitted to peer-reviewed journals and scientific
conferences, and a video abstract will be created to ensure
that the findings are accessible to participants and people
who use methamphetamines.

Trial registration number ANZCTR:
ACTRN12623000866606 (protocol V.2.1 dated 08 April
2024).

,'%1" Steven Shoptaw,'® Madhukar H Trivedi, '

STRENGTHS AND LIMITATIONS OF THIS STUDY

= This study assesses a formulation of oral bupropion
and naltrexone in combination in adults with meth-
amphetamine use disorder.

= The study methods incorporate quantitative analysis
of safety and feasibility and qualitative analysis of
participant experiences on the trial, to ensure con-
sumer input to any further research.

= This study is not powered to determine efficacy, and

long-term outcomes will not be studied.

INTRODUCTION
Methamphetamine use disorder (MAUD)
presents a significant public health concern
globally,' impacting individuals, families
and communities. The prevalence of MAUD
in Australia is among the highest in the
world." MAUD is associated with increased
mortality and morbidity, including cardio-
vascular events, risk of blood-borne infec-
tions, cognitive function and mental health
complications such as psychosis and depres-
sion. Social issues associated with metham-
phetamine include difficulty maintaining
employment and breakdown in families and
relationships.”™

Despite efforts to improve outcomes for
people living with MAUD, interventions
remain limited, primarily involving psycho-
social therapies such as cognitive behavioural
therapy (CBT). Evidence also supports contin-
gency management, with scale-up occur-
ring primarily in US government-sponsored
health plans. A recent Cochrane review
found that as compared with treatment as
usual, psychosocial therapy does not increase
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rates of abstinence, but it does demonstrate an effect on
reducing early treatment discontinuation.” Pharmaco-
therapeutic interventions have likewise delivered limited
treatment effects, with studies exploring pharmacothera-
pies that target the neurobiological mechanisms under-
lying MAUD.® Trials of pharmacotherapies are limited
by low adherence rates.’ Further, self-reported metham-
phetamine use, though subject to recall bias, correlates
well with biological testing in clinical trials.” In draft guid-
ance, the Food and Drug Administration supports daily
reports of methamphetamine use.” However, an accepted
self-report measure is the timeline follow-back method,
validated for past 28 days’ and past 7 days use.® Real-time
data collection could enhance the accuracy of measures
of adherence and methamphetamine use in clinical trials.

Bupropion hydrochloride is an atypical antidepressant
and norepinephrine reuptake inhibitor with stimulant-
like actions, effective in treating nicotine dependence.'* "
Bupropion monotherapy has been investigated as a phar-
macotherapy for the treatment of amphetamine-type
stimulant use disorder. A systematic review and meta-
analysis of eight randomised controlled trials (1239
participants) found that those randomised to bupropion
were more likely to reduce their use of amphetamine
type stimulants and less likely to report end-of-treatment
stimulant cravings."* However, studies were rated to
have low-quality evidence and required larger more
diverse samples."* One proposed theoretical mechanism
of action is that because bupropion acts as a selective
inhibitor of neuronal reuptake of norepinephrine and
dopamine,” it may potentially ameliorate symptoms
of methamphetamine withdrawal.'® '” Naltrexone, an
opioid-receptor antagonist, is effective for the treatment
of both opioid and alcohol use disorders.'® Animal studies
suggest the endogenous opioid system’s involvement in
methamphetamine-seeking behaviour,' and it is hypoth-
esised that naltrexone may attenuate the reinforcing
effects of methamphetamine or cue-induced craving.* '
However, naltrexone monotherapy has been examined
for MAUD and demonstrated conflicting results.”

One promising study emerging from the USA exam-
ined a combination of bupropion and naltrexone. That
study reported that participants randomised to treat-
ment (at either a first stage or adapted, second rando-
misation) had greater treatment effect (characterised as
three of four urines negative for methamphetamine in
the last 2weeks of treatment) than those randomised
to placebo.'” Following this, the American Society of
Addiction Medicine/American Academy of Addiction
Psychiatry released clinical practice guidelines for the
management of stimulant use disorder'' recommending
bupropion in combination with naltrexone be consid-
ered for the management of amphetamine type stimulant
use disorder.""

The US study conducted by Trivedi et al'’ thus represents
a new combination that may deliver stronger outcomes
than either medication can on its own. In other thera-
peutic indications, a combination of extended-release

naltrexone (32mg)/bupropion (360mg) led to signifi-
cant weight loss in treatment of overweight/obesity.”* For
this reason, it is approved for this indication in the USA,
Canada, Europe and Australia.” In theory, this improves
access to this formulation.

The Trivedi study used an extended-release injectable
naltrexone (380mg every 3weeks) and oral extended-
release bupropion (450mg daily). However, injectable
naltrexone is not widely available outside the USA,
Europe, Russia and the UK. Even within the USA, itis esti-
mated to cost US$1000-US$1700 per dose,?* rendering
its likely uptake inequitable. Similarly, access to extended-
release bupropion is limited outside the USA, with imme-
diate or sustained release formulations more widely
available. Therefore, accessible formulations are needed
for bupropion/naltrexone treatment. In addition, coun-
tries with access to the aforementioned formulations may
benefit from cheaper alternatives. This study seeks to
use formulations currently available in Australia. Repur-
posing existing medications leverages existing data and
safety profiles in applying them in new contexts and may
lead to faster pathways to registration,” and are within
reach of investigator-initiated trials that lack industry
sponsorship.

OBJECTIVES

This study aims to determine the safety and feasibility of
orally administered combination naltrexone/bupropion
pharmacotherapy over 84 days for people with MAUD, in
an outpatient setting.

Secondary objectives are to explore changes in meth-
amphetamine use, cravings and withdrawal, other drug
use, treatment satisfaction, physical and psychological
well-being, depression and anxiety, and study medica-
tion adherence over the intervention period. The study
also aims to examine the feasibility and acceptability of
measuring self-reported methamphetamine use and
study medication adherence via a smartphone app, and
the Substance Use Recovery Goals and Expectations ques-
tionnaire for measuring motivation for treatment.

METHODS

Trial design

This study is an open-label, single-arm pilot clinical trial.
This paper reports on the study protocol in line with the
Standard Protocol Items: Recommendations for Inter-
ventional Trials guidelines,”” a checklist for which is avail-
able in online supplemental table 1.

Study setting

The study will be conducted in an outpatient stimulant
treatment clinic, located in the Alcohol and Drug Service
at St Vincent’s Hospital, Sydney, Australia. St Vincent’s
Hospital Sydney is the study sponsor and is an acute care
public teaching hospital. Participants will be recruited
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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

» Meet DSM-5-TR diagnostic criteria for Stimulant Use Disorder —

Amphetamine-Type Substance (methamphetamine), as determined by a

specialist in addiction medicine or psychiatry

» Opioid-free for at least 7 days by self-report

» Provide a urine drug screen point of care test positive for
methamphetamines (during screening) and negative for opioids (during
screening, repeated on the first day of study drug)

» Willing to avoid pregnancy for study duration if a person of childbearing

potential

» Willing and able to comply with all study requirements, including the
ability to store study medications securely

> Agree to use a smartphone to self-report daily adherence to the
provided medication and daily methamphetamine use

All participants must not:

» Be currently pregnant, breastfeeding or planning on becoming pregnant
during the course of the study

» Have presence of any psychiatric or physical comorbidity that would
interfere with study participation

» Have coexisting dependence on or withdrawal from alcohol, non-
prescribed benzodiazepines or GHB, or undergoing treatment for any
other substance use disorder which in the opinion of the site principal
investigator would interfere with study participation (with the exception
of cannabis and nicotine)

» Be currently receiving opioid analgesics, or:
1. Dependent on opioids,
2. In acute opioid withdrawal, or
3. Has an anticipated need for opioid-containing medications at any
point during the study (eg, planned surgery)

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

» Have a history of sensitivity to naltrexone, bupropion or any other
components of investigational product

» Be currently treated with any other preparation containing bupropion or
naltrexone

» Have acute hepatitis, liver failure or liver impairment (aspartate
aminotransferase or alanine transaminase >5 times upper limit of
normal (ULN), total bilirubin>ULN)

Have a seizure disorder or any history of seizures
Have a known CNS tumour

Have a current or previous diagnosis of bulimia or anorexia nervosa

vvyyy

Be concomitantly prescribed MAOIs (at least 14 days should elapse
between discontinuation of MAOIs and initiation of treatment with the
investigational product)

v

Have hypertension uncontrolled by a single antihypertensive agent

» Currently enrolled in another treatment trial of MAUD or clinical trial
which would interfere in participation in this study as determined by the
PI

CNS, Central Nervous System; DSM-5 TR, Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition, Text Revision; GHB, gamma-hydroxybutyrate; MAOI,
monoamine oxidase inhibitor; MAUD, methamphetamine use disorder; PI, principal investigator.

from patients seeking treatment at the clinic, referrals
from nearby services and a social media campaign.

Sample size

The study aims to examine the feasibility and safety of
the methods and will recruit 20 participants. Allowing
for problems with a prevalence of 10% (screen failures,
AEs), and 20 participants will ensure these will be identi-
fied (with 85% confidence).?® This will allow for descrip-
tive analysis and accounts for potential attrition.” The
study is not powered to determine efficacy, and we will
not conduct hypothesis testing, thus no power calcula-
tion was performed.” Given larger studies exist,'’ '* it is
not intended that this pilot study will be used to inform
the power calculation for a larger trial, due to the risk of
skewed data in small samples.™ !

Eligibility criteria

Eligible participants will be adults with MAUD. They
must satisfy the inclusion and exclusion criteria set out
in table 1.

Intervention

Participants will receive oral extended-release combina-
tion naltrexone hydrochloride and bupropion hydro-
chloride (8mg/90mg).” A 5-day dose escalation period
will commence with one tablet on Day 1, increasing to the
investigational dose of five tablets (three in the morning
and two in the evening) by Day 5, which commences the
target maintenance dose of 40mg/450mg. The dose
escalation period allows a participant to adjust to the
medication and is slightly longer than the 3-day period
examined by Trivedi et al,'"’ but less gradual than in weight
loss studies.” The primary endpoint will be Day 84 (the
last day at the highest dose of the study drug). A 5-day
taper period will commence on Day 85, with medication
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Table 2 Study drug schedule

Morning Evening Total daily dose
dose dose (mg naltrexone/

Study day (n tablets) (n tablets) mg bupropion)

1 1 0 8/90

2 1 1 16/180

3 2 1 24/270

4 2 2 32/360

5-84 3 2 40/450

85 2 2 32/360

86 2 1 24/270

87 1 1 16/180

88* 1 0 8/90

89 0 0 0

*Day 88 is the final study drug dose.

ceasing by Day 89. While there was no evidence of a with-
drawal syndrome following discontinuation of use in
trials associated with weight loss (at a dose of bupropion/
naltrexone: 32mg/360 mg),g2 a conservative approach
was taken to include a taper to allow participants to adjust
to discontinuation. The study drug schedule is shown in
table 2. The pharmacological intervention is delivered
alongside standard-of-care counselling and case manage-
ment provided to all patients attending the clinic for the
management of stimulant use. Standard-of-care counsel-
ling involves evidence-based motivational interviewing
and CBT,5 delivered in person or via telehealth at weekly
intervals. It is a publicly funded, person-centred service,
and can continue as clinically indicated following comple-
tion of/withdrawal from the trial.

Study drug dose selection

Research comparing the pharmacokinetics of oral
naltrexone (50mg daily for 28 days) and intramuscular
injectable long-acting naltrexone (380mg once every 28
days) (such as that used in the Trivedi studyw) demon-
strated systemic naltrexone exposure of approximately
four times greater for the intramuscular versus oral route
of administration.”® Conversely, systemic exposure to
naltrexone’s primary active metabolite (6B-naltrexol) is
3.4 times lower following intramuscular administration
compared with oral dosing® as unlike orally administered
naltrexone, intramuscular naltrexone does not undergo
first-pass metabolism in the liver. We, therefore, selected a
dose of naltrexone available in the fixed-dose oral formu-
lation combination with bupropion closest to the 50 mg
naltrexone equivalency data.

In Australia, bupropion is approved for use in nicotine
dependence to a maximum dose of 300mg daily but is
used off-label for the treatment of depressive disorders.'?
In other markets where bupropion is licenced for use in
depression, such as the USA, a maximum daily dose of
450 mg is recommended.™

3

In selecting a combined product, we sought to support
adherence to both components including the non-
psychoactive component (naltrexone). The combined
product (Contrave 8/90) is registered in Australia for
weightreduction in adults with obesity at a maximum dose
of two tablets two times per day (32mg naltrexone and
360 mg bupropion daily). This study will use a maximum
dose of three tablets in the morning and two tablets in
the afternoon (40 mg naltrexone and 450 mg bupropion
daily). Study drug will be prepared by the St Vincent’s
Hospital Sydney clinical trials pharmacist in medica-
tion packs containing 1week’s supply for the induction
period, then for the remainder of the study two packs
containing 1week’s supply each per fortnight. These will
be separated into morning and evening doses for each
day. Packs will contain a maximum of 35 tablets each.

Adherence

At fortnightly study drug collection, prior medication
packs will be collected by study staff to verify adherence
by pill counts. In addition, a study smartphone ecolog-
ical momentary assessment (EMA) application (‘app’)
will be registered to each participant™ to collect data
daily. Participants will have an option to install the app
on their personal mobile phone, or to be provided with
a study mobile phone. The app will be registered to their
study participant identification, and a push notification
will be sent daily asking if the participant had taken their
prescribed dose in the previous day, and if not how much
was taken and why they did not take their prescribed dose.
Responses to the app will be compared with responses to
weekly Simplified Medication Adherence Questionnaire
(SMAQ) adherence questionnaire™ responses.

Stopping criteria

If a participant experiences a Grade 3 or Grade 4 AEY
considered to be causally related to the study medica-
tion, no further study medication will be dispensed until
the participant has been reviewed by the site principal
investigator (PI). If the AE is resolved to the satisfaction
of the PI, the dose can be recommenced and the partici-
pant will be reviewed the subsequent day. If the AE is not
resolved or recurs after recommencing the study medica-
tion, the site PI 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.

Outcomes

The primary outcomes are safety and feasibility. Safety
will be assessed by treatment-emergent AEs/adverse
reactions through to the final study visit. These will be
described by seriousness, severity, causality and expected-
ness.”* Participants will be asked to provide information
about any treatment-emergent AEs, in addition to being
encouraged to provide any information spontaneously
at weekly study visits with study coordinators (registered
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Table 3 Secondary outcomes

Outcome Measure

Time point

Self-reported days of methamphetamine use
(including mode, frequency, dose)

Self-reported change in days of
methamphetamine and other substance use

Proportion of methamphetamine-positive
point-of-care urine drug screens

Treatment goals and expectations

Ecological momentary assessment by
smartphone app®®
Timeline follow-back method®

Point of care urine drug screens

Substance Use Recovery Goals and

Baseline to Day 84

Over the past 28 days from baseline
to days 28, 56, 84

Weekly

Baseline, Days 28, 56, 84, 112

Expectations — ‘SURGE’ questionnaire®®

Change in physical and psychological well-  Promis-29*°
being scores
Change in depression and anxiety DASS-21%6

Changes in methamphetamine craving
Changes in withdrawal symptoms

Treatment satisfaction TSQM-II*®
Acceptability of the intervention

Feasibility and acceptability of smartphone
app data collection

Visual Analogue Scale (CVAS)*
Amphetamine Withdrawal Questionnaire**

Qualitative interviews
Qualitative interviews

From baseline to Day 84

From baseline to Day 84
From baseline to Day 84
From baseline to Day 84
Week 12

Week 12-16

Week 12-16

CVAS, Craving Visual Analogue Scale; DASS-21, Depression Anxiety Stress Scales - 21 ltems; Promis-29, Patient-Reported Outcomes
Measurement Information System - 29; TSQM-II, Treatment Satisfaction Questionnaire for Medication .

nurses) and study doctors. Following prompted or self-
reported identification of AE’s, the study coordinator or
study doctor will record these into the study database."’
Seriousness is predetermined by the National Health and
Medical Research Council of Australia as any AE that
results in death, is life-threatening, requires hospitalisa-
tion (not including planned hospitalisations for an unre-
lated procedure or underlying condition) or prolongation
of hospitalisation, or results in persistent or significant
disability or incapacity or is a congenital abnormality/
birth defect.” Severity will be ranked from Grade 1 (mild
event) through Grade 5 (death).”” Causality and expect-
edness will be determined by the site PI. This assessment
will take into consideration the known risks of the study
medications, per the product label and the participant’s
medical history/comorbidities. All AE’s will receive final
sign-off by the site PI.

Feasibility will be assessed by (1) the time taken to
recruit the sample; (2) the proportion of ineligible partic-
ipants at pre-screening and screening; (3) retention rate
in study; and (4) medication adherence measured by pill
counts, app responses and weekly SMAQ questionnaire.™

We did not set safety and feasibility thresholds due
to the inherent biases of an open-label pilot study.*' **
Setting such thresholds prematurely could lead to incor-
rect assumptions about the study’s success or failure.*
Instead, we aim to present descriptive results to support
decision-making for future larger studies.

Secondary outcomes are described in table 3. Impor-
tantly, data on participant experiences will be collected
through qualitative interviews, which have been

demonstrated as a rich resource for improving study
design when moving from a pilot to a randomised trial.**

Participant timeline

Potential participants who express interest in the study will
be prescreened by phone. Those who meet basic criteria
will proceed to informed consent, after which they will
be formally screened for eligibility. The screening period
is permitted to last up to 2weeks; however, the following
assessments must be completed within 24 hours of the first
dose of study drug: urine for human chorionic gonado-
tropin; urine drug screen point of care (all drugs—must
be negative for opioids); and timeline follow-back® for
methamphetamines, opioids, alcohol and cigarettes/
nicotine in the past 28 days.

Eligible participants will be enrolled in the study. Base-
line assessments to characterise the sample include the
Wender Utah Rating Scale® to retrospectively evaluate
the presence of childhood Attention-deficit/hyperactivity
disorder (ADHD) symptoms and the ENRICHD Social
Support Inventory’' to assess social support. History of
suicidal ideation or suicide attempts will be collected
by the Columbia Suicide Severity Rating Scale (C-SSRS
lifetime).” This will allow any AEs relating to suicidal
ideation to be assessed in subsequent visits by the C-SSRS
since last visit form.”® Participants will attend weekly
clinic reviews, receive fortnightly medication packs and
any concomitant treatment (eg, psychosocial care) for
the duration of the study. Semi-structured interviews will
be conducted following the intervention, between Weeks
12-16. The interview guide includes themes of motivation
to seek treatment for methamphetamine use and to join
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a trial, experiences of being on the trial, perception of
the trial medications (pill burden, side effects, frequency
of dosing, satisfaction levels, etc) and the trial design
(frequency of visits, study assessments). Experiences with
the smartphone EMA app to collect adherence and meth-
amphetamine use data will also be explored. The full
participant schedule of assessments is outlined in online
supplemental table 2.

Patient and public involvement

This study is in response to a national priority setting study
for clinical research to address methamphetamine use.”™
It involved people with lived and living experience, and
those who care about them, to drive the research agenda.
One of the key priorities was pharmacotherapy for meth-
amphetamine use disorder.”” As this is a pilot study, we
are undertaking qualitative interviews, to ensure that
participant perspectives on the study design and conduct
are incorporated in a larger, randomised controlled trial
should this study demonstrate safety and feasibility.

Reimbursement

Participants will be reimbursed for participating, in
accordance with Australian guidelines for appropriate
and equitable payment of participants in research.”
Reimbursements of $A40 gift cards will be made for
attending weekly visits where all required assessments
are completed, with the primary endpoint visit (Day 84)
being reimbursed at $A80. An additional $A40 gift card
will be provided on completion of the (optional) qualita-
tive interview. Thus, the maximum potential reimburse-
ment is $A680 of gift cards per person.

Data collection and reporting

This study will use electronic data capture in the form of
Research Electronic Data Capture (REDCap).*” REDCap
is a secure, web-based software platform that includes
audit trails. Access to study records will be limited to
those approved by the site’s governance approval. Data
entered into REDCap will be reidentifiable by the local
study staff to ensure it is verifiable to source documenta-
tion including hospital paper, electronic, pharmacy and
pathology records. Following conclusion of the study,
physical and digital records will be stored for a period of
no less than 15 years as per International Conference on
Harmonisation Good Clinical Practice (ICH-GCP) guide-
lines.”® Data will be published in a peer-reviewed journal
and participants will be notified of study findings by the
investigator team.

Statistical methods

Study data will be presented as descriptive. Continuous
measures such as mean changes in continuous measure
scores from baseline across each assessment time point
will be analysed using appropriate parametric approaches,
such as paired-sample t-tests. For categorical measures
such as the presence of AEs, rates will be analysed using
appropriate non-parametric approaches, such as x* and

relative risk. For the analysis of qualitative interview data,
a thematic analysis approach will be undertaken.”

MONITORING

Data Safety Monitoring Board

A Data Safety Monitoring Board (DSMB) will be estab-
lished prior to study recruitment, and the DSMB
membership will include an addiction medicine
specialist, a psychologist, and a pharmacologist (all
not otherwise involved with the study). All serious AEs
(SAEs) and suspected unexpected serious adverse reac-
tions (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 DSMB will agree to a Charter that outlines the
aforementioned details and elect a Chair. The Charter
and meeting agendas and outcomes will be filed in the
Trial Master File and Investigator Site File.

Data monitoring

The study data will be monitored by a sponsor staff
member not otherwise involved in the study, for accu-
racy, primary endpoint data and compliance with ICH-
GCP® and the Australian National Statement 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/
ETHO00549. All participants will provide written, informed
consent prior to commencing the study. A copy of this
is supplied in the online supplemental text. The results
will be submitted to peerreviewed journals and scien-
tific conferences, and a video abstract will be created to
ensure findings are accessible to participants and people
who use methamphetamines.

DISCUSSION

This study will examine the safety and feasibility of a
combination pharmacotherapy for the treatment of
methamphetamine use disorder over 84 days in adults in
an outpatient setting.

A pragmatic study design was undertaken in replicating
findings from a US study conducted by Trivedi et al.'’ This
meant designing a study that examined formulations
accessible in other contexts. The most recent knowledge
we have on this combination therapy uses an expensive
formulation that limits the use of this medication to
reduce suffering in the majority of countries affected by
MAUD. We designed this study to examine a more flex-
ible and available formulation of the product outside of
the USA. Furthermore, while this is an exploratory study
examining feasibility and safety, the secondary outcomes
are designed to consider outcomes for a largerscale
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study, and those that are adaptable to client-centred
goals. For example, while some participants may aim to
achieve abstinence from methamphetamine, we recog-
nise the value of changes in methamphetamine use and
improvements in physical and mental health, for those
whose goal is not abstinence. In selecting outcomes,
the study team considered outcomes most frequently
assessed in clinical trials for interventions for MAUD."
However, there is discourse and variability in the liter-
ature. Furthermore, the present study is an open-label
pilot, with participants on treatment to Day 84, whereas
participants in Trivedi et al's study were randomised in
two stages (with re-randomisation occurring at Week 6,
ahead of the second stage).

Both the Trivedi study and the present study examine
higher doses of bupropion than have previously been
examined for MAUD. Prior studies have investigated
300mg,"* and while unsuccessful in primary analysis,
post hoc analyses in one study found a statistically signifi-
cant effect among participants who consumed less meth-
amphetamine at enrolment than those who consumed
more (defined as 0-2 or 3—6 methamphetamine positive
urine tests in a 2-week baseline period).”” Similar effects
were demonstrated in another study, where a planned
subgroup analysis of participants who consumed<l18
days of the 30 days prior to baseline had an increase in
weekly periods of abstinence from methamphetamine
as compared with placebo. Meta-analysis of all trials of
bupropion in amphetamine-type stimulant use disorder
found that relative to placebo; bupropion was associ-
ated with reduced amphetamine-type stimulant use,
end-of-treatment cravings and adherence.'* Our eligi-
bility threshold will be methamphetamine use disorder,”
without a cut-point based on days of use at baseline. This
reflects the breadth of patients seeking treatment and
responds to prior studies of bupropion at lower doses and
without naltrexone.

Designed to be pragmatic, the eligibility criteria for this
study aim to be as closely representative of the under-
lying population as possible. While we recognise the
need for sanitised clinical trial results, we also recognise
the tension in providing findings that are generalisable
to real-world populations. Where possible, we aim not to
exclude participants with comorbid conditions and have
attempted to keep our exclusion criteria closely aligned
with the product label of the study drug.

Our study will repurpose a combination product that
is already marketed for other purposes. This approach
may provide a cheaper more accessible product that can
be more readily scaled to a variety of contexts.”” Given
the recent data on bupropion'* and bupropion in combi-
nation with naltrexone,'’ assessing the feasibility of this
oral combination is imperative. A pilot study allows us to
explore the feasibility of this formulation, and whether
these methods may be feasible for a larger trial.”’ Crucially,
the inclusion of qualitative interviews allows us to explore
participant experiences and incorporate their feedback
moving forward.

Our study will assess the suitability of a smartphone EMA
app for adherence assessment and methamphetamine
use. More frequent ongoing assessment of methamphet-
amine use may be more reliable than self-reporting at
28-day intervals. We will compare results collected within
the app to those in the monthly self-reported meth-
amphetamine use questionnaire and the weekly urine
point of care tests. While our study will not be powered
to detect differences in responses, we will also have the
opportunity in qualitative interviews to explore partici-
pant experience of the app, including whether the app
was supportive of positive reinforcement or produced a
cue for craving by eliciting these reflections. Addition-
ally, we will assess adherence to the study drug with the
app, which provides daily notifications to complete ques-
tionnaires. This in itself may perhaps be an intervention
motivating participants towards adherence rather than
monitoring adherence, another theme we will explore
qualitatively. Moreover, we recognise this population may
be reticent to provide information of this sort on a smart-
phone app, and we will therefore be assessing the feasi-
bility of these measures overall.

Limitations and future implications

Our trial offers the opportunity to translate findings and
contextualise them to increase their accessibility and
reproducibility in other settings. However, it also has
limitations. This trial will not enhance our understanding
of other important questions related to the treatment
of methamphetamine use disorder, such as whether a
12-week duration of a pharmacotherapy will be as effec-
tive as longer treatment periods, whether dose reduction
over the taper-down period is comparatively better than
an alternative taper regimen or post-trial longer-term
outcomes. The study will be conducted at a single site in
inner-city Sydney, Australia. This, and the pilot sample
size, will mean that results will be limited in their gener-
alisability outside of this context. The results will inform
a larger study of participants in Australia, and contextual
factors such as regional or rural/remote sites will need
to be considered for nuances in participants and recruit-
ment. Finally, this study examines a pharmacotherapy as
an adjunct to treatment as usual. The benefit of combi-
nations of psychosocial therapies, social interventions
and pharmacotherapies over the spectrum of a substance
use disorder and at various time points (eg, withdrawal,
longer term, when relapsed to use after an abstinent
period) remain to be elucidated. Continued investment
and resources to conduct clinical research in this popula-
tion are warranted.
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