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ABSTRACT 

 

BACKGROUND: Sublingual buprenorphine (BUP-SL) and liquid methadone (MET) and are the 

standard-of-care (SOC), daily maintenance medications for the treatment of opioid use disorder 

(OUD). A sizable proportion of the OUD treatment population does not adhere to treatment and 

achieve desired clinical benefit. Two promising therapeutic technologies address this deficit: new 

medication formulations and psychosocial interventions (PSI). This study will determine: (A) the 

effectiveness and cost-effectiveness – monthly injectable, extended-release (BUP-XR) a novel 

formulation in a head-to-head comparison with BUP-SL or MET; and (B) the effectiveness of BUP-

XR with PSI versus BUP-SL or MET with PSI. Safety, retention, craving, substance use, quality-

adjusted life years, social functioning, and subjective recovery will be also evaluated. 

 

METHODS: This is a pragmatic, multi-centre, open-label, four-arm, parallel group, superiority RCT, 

with a qualitative (mixed-methods) evaluation. The study population is adults. The setting is five 

specialist National Health Service community treatment programmes in England and Scotland. In 

all sites, participants will be randomly allocated (1:1) to BUP-XR and BUP-SL or MET. At the 

London study co-ordinating centre, there will also be allocation of participants to BUP-XR with PSI 

and BUP-SL or MET with PSI. With 24 weeks of study treatment, the primary outcome is days of 

abstinence from all non-medical opioids during study weeks 2–24 combined with up to 12 urine 

drug screen tests for opioids. For 90% power (alpha, 5%; 15% inflation for attrition), 304 

participants are needed for the BUP-XR and BUP-SL or MET comparison. Using the same 

planning parameters, 300 participants are needed for the comparison of BUP-XR and BUP-SL or 

MET with PSI. Statistical and health economic analysis plans will be published before data-lock on 

the Open Science Framework. Findings will be reported in accordance with the Consolidated 

Standards of Reporting Trials and Consolidated Health Economic Evaluation Reporting Standards.  

 

DISCUSSION: This pragmatic randomised controlled trial is the first evaluation of injectable BUP-

XR versus the SOC medications BUP-SL or MET, and with an adjunctive personalised PSI. If there 

is evidence for the superiority of BUP-XR over SOC, this will have substantial implications for 

clinical practice and OUD treatment policy in the UK and elsewhere.  

 

TRIAL REGISTRATION: EU Clinical Trials register (number: 2018-004460-63). 

 

KEYWORDS: Opioid use disorder; extended-release buprenorphine; methadone; psychosocial; 

trial 
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INTRODUCTION 

 

Opioid use disorder (OUD; DSM-5 [1]) is a debilitating and persistent addiction characterised by 

compulsive drug taking despite significant physical, psychological, and social harms.  

 

OUD has a high global burden of disability and mortality [2], and substantial associated social 

costs [3]. Many countries have an extended public health epidemic, reflected in a two-decade 

increase in the prevalence of fatal opioid poisoning from use of illicit and prescription opioids [4].  

In England and Wales, there were 4,561 drug poisoning deaths in 2020 (79.5 deaths per million) –  

with the North-East associated with the highest rate (104.6 deaths per million) [5]. In Scotland, 

there were 1,339 drug-related deaths in 2020 – with Dundee City associated with the highest age-

standardised rate during 2016-2020 (43.1 per 100,000) and the greatest increase since 2000-2004 

(5.9 per 100,000) [6].  

 

In England in 2020, there were 71,034 people enrolled in OUD treatment (almost all reporting 

addiction to heroin). A further 69,565 people were in treatment for OUD and co-occurring cocaine 

use disorder (CUD; mostly due to the smokable/base form known as crack). Patients with OUD-

CUD are harder to engage and treat [7]. Anxiety and depressive disorders are prevalent in the 

clinical OUD population and moderate treatment adherence and response [8]. Family relationships 

and social networks can either support or hinder treatment and recovery [9]. 

 

Daily doses of sublingual (tablet) buprenorphine hydrochloride (BUP-SL) and oral (liquid) 

methadone hydrochloride (MET) are the first-line, standard-of-care (SOC) maintenance 

pharmacotherapies for OUD. MET is an opioid agonist with actions predominantly at the 

endogenous µ-opioid receptor. BUP is an opioid partial agonist/antagonist with actions 

predominantly at the endogenous µ-opioid and k (kappa) opioid receptors. In the UK, two other 

licensed BUP medications are also available for OUD – buprenorphine-naloxone (buprenorphine 

hydrochloride-naloxone dihydrate; Suboxone®; sublingual tablet; BUP-NX) and buprenorphine-

lyophilisate; Espranor ®; sublingual wafer; ESP). BUP-NX contains the opioid antagonist naloxone 

(1:4 ratio with BUP) as a deterrent to injection of non-medical opioids.  

 

In the UK, SOC medications for OUD are prescribed by primary and secondary care services and 

dispensed, – initially through directly observed dosing – by community retail pharmacies. Specialist 

community treatment is delivered by a multi-disciplinary team including psychiatry, nursing, 

psychology, and social work specialties. Clinics offer patients medical management of 

physiological aspects of OUD and direct or indirect access to medical treatments and psychosocial 

(PSI) interventions. At admission patients are assigned to a member of the team (known as a 

keyworker) for case co-ordination. After an initial period of adherent maintenance, patients can 

receive progressively increasing doses for self-administration to a typical maximum of 14 days for 
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a single dispensing event. Patients who are able to engage in maintenance medication are 

expected to achieve suppression in substance use and improvements in their health status 

[10,11,12,13]. Retention in treatment is associated with a substantial reduction in the risk of opioid 

poisoning [14,15,16]. Overall, observational follow-up studies of show that retention in SUB-SL and 

MET is associated with a reduction in the risk of fatal overdose [17,18], blood-borne viral infections 

[19] and crime [20]. 

 

There is mixed evidence from randomised controlled trials (RCT) for the relative effectiveness of 

BUP-SL and MET maintenance . For people using illicit opioids, flexible higher-dose MET is 

associated with greater retention and suppression of heroin use [11,12]; while people using 

pharmaceutical opioids, there appears to be no evidence that one medication is superior [21].  

 

However, there are three areas of concern about BUP-SL and MET. Firstly, a proportion of the 

patient population does not reduce or abstain from illicit drug use during SOC maintenance 

treatment [22,23]. For example, in an English national study of 12,745 patients who were enrolled 

in SOC for 12-26 weeks, 64% were using heroin on 10 or more days in past month, and 3% had 

deteriorated to more frequent opioid use than at admission [24]. A subsequent national cohort 

observed that only 22% of patients were abstinent from heroin (and cocaine) when they left 

maintenance treatment and use of crack cocaine at admission predicted poor outcome (adjusted 

odds ratio 0.90; 95% confidence interval 0.85-0.95) [25]. 

 

Second, despite the efforts of prescribers to select a medication and optimise the dose for 

suppression of drug use and OUD symptom control, many patients are not sufficiently exposed to 

maintenance treatment and leave treatment. The one-year retention rate for SOC maintenance 

medication for OUD is 57% [26]. There will be many reasons for leaving treatment early; but one 

study has reported that some patients perceive directly observed dosing to be stigmatising and 

that this can motivate the decision to discontinue [27].  

 

Third, while retention is a clinical objective to that patients are sufficiently exposed to medication, 

some stay in treatment but continue to use illicit opioids. For example, among an English treatment 

cohort retained continuously over five years in SOC, 15% continued to use heroin at levels 

unchanged from admission [28]. 

 

Taken together, the research literature supports MET and BUP-SL, but it highlights a priority need 

to increase effectiveness. One approach to address this deficit, is to develop better medications 

and their formulations. Technological advances in the formulation of BUP have shown potential for 

this major goal. Using the polymer ATRIGEL® delivery system, Indivior developed a 

subcutaneously injected, extended-release formulation of BUP (RBP6000). RBP6000 releases 
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BUP for a minimum of 28 days, thereby facilitating monthly maintenance dosing. Development 

studies in the USA showed that a relatively high dose of RB6000 is stably released, achieving 

durable blockade of the subjective effects, and reinforcing efficacy of hydromorphone in moderate–

severe OUD [29]. A subsequent double-blind randomised controlled trial (RCT) reported 

substantially higher abstinence for RBP6000 contrasting 100 mg and 300 mg for maintenance 

versus placebo [30]. RBP6000 is now licensed as Sublocade® in the USA (BUP-XR herein). To 

date, there has been no head-to-head comparison with the active SOC agonist/partial medications. 

This is now the crucial comparison for clinical practice.  

 

Another parallel approach is to improve engagement and response to OUD maintenance treatment 

by offering patients an adjunctive PSI. There has been relatively modest success from a standard 

package of PSI [31]. OUD is a complex phenotype, so a personalised approach to target the needs 

and preferences of the patient may be successful [32,33]. Evidence from a recent randomised 

controlled trial (RCT) among patients who were retained in BUP-SL and MET but continued to use 

illicit drugs provides has provided support for this approach [34].  

 

There have been no published studies of BUP-XR with personalised PSI to date. Accordingly, the 

extended-release pharmacotherapy for OUD (EXPO) study will evaluate the effectiveness of BUP-

XR in comparison to BUP-SL and MET. EXPO will also evaluate the effectiveness of BUP-XR with 

adjunctive PSI in comparison with SOC and PSI.  

 

METHODS  

Design  

EXPO is a pragmatic, multi-centre, open-label, four-arm, parallel group, superiority RCT, with a 

qualitative (mixed-methods) evaluation. The aim of the study is to determine the effectiveness and 

cost-effectiveness of BUP-XR versus BUP-SL or MET. There will be 24 weeks of study treatment 

for the endpoint evaluation. EXPO contains a single-site evaluation of the effectiveness of BUP-XR 

with personalised PSI versus SOC with personalised PSI. Participants allocated to BUP-XR can 

request to receive longer-term maintenance treatment for the duration of the study.  

 

EXPO will be conducted following the principles of the Declaration of Helsinki [35], the Medical 

Research Council Guidelines for Good Clinical Practice [36], and the NHS Research Governance 

Framework [37]. This protocol has been written following the SPIRIT checklist for intervention trials 

[38] (Table S1 in supplementary material). 

 

Population and setting 

The study population is adults (≥18 years), enrolled in SOC opioid agonist/partial agonist 

maintenance treatment for OUD. The study setting is specialist community addiction treatment 
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programmes operated by the National Health Service (NHS) in England and Scotland. There will 

be five sites: South-East England (Brixton, South London), North-East England (Newcastle), West 

Midlands, England (Solihull and Wolverhampton), North-West England (Manchester), and Tayside, 

Scotland (Dundee). 

 

Groups 

In all sites, participants will be randomly allocated to one of two groups: 

 

Group 1. Injectable medication for OUD for 24 weeks (BUP-XR; the experimental condition);  

Group 2. SOC medication for OUD for 24 weeks (BUP-SL or MET; the control condition). 

 

At the EXPO co-ordinating centre in South London, there will also be random allocation of 

participants to two additional groups, as follows:  

 

Group 3. Injectable medication for OUD with adjunctive PSI for 24 weeks (BUP-XR with PSI; the 

experimental condition);   

Group 4. SOC medication for OUD with adjunctive PSI for 24 weeks (BUP-SL or MET with PSI; the 

control condition). 

 

Primary aims 

Across 24-weeks of study treatment, the primary aim of the EXPO study is to determine: 

 

1. The effectiveness and cost-effectiveness of BUP-XR versus BUP-SL or MET; and 

2. The effectiveness of BUP-XR with PSI versus BUP-SL or MET with PSI.  

 

Secondary aims 

Across 24-weeks of study treatment, secondary study aims will determine the: 

 

1. Safety of BUP-XR; 

2. Retention of BUP-XR; BUP-SL; MET; BUP-XR with PSI; BUP-SL or MET with PSI; 

3. Effectiveness of BUP-XR, BUP-SL or MET to reduce opioid craving; 

4. Effectiveness of BUP-XR; BUP-SL; MET; BUP-XR with PSI; BUP-SL or MET with PSI to reduce 

use of heroin, cocaine, and benzodiazepines;  

5. Effectiveness of BUP-XR; BUP-SL; MET; BUP-XR with PSI; BUP-SL or MET with PSI to 

improve social functioning and recovery; 

6. Cost-effectiveness of BUP-XR versus BUP-SL or MET, based on the incremental cost per 

quality-adjusted life year (QALY) gained. 
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These primary and secondary aims will be evaluated by following pre-registered statistical and 

health economic analysis plans.  

 

Informed consent 

Informed consent will be obtained from all study participants before screening by the CI and PI. At 

each site, participants will be receiving BUP-SL or MET. There will be a minimum of 24-hours from 

a participant receiving the participant information sheet to randomisation. 

 

Participant eligibility criteria 

The following patient inclusion and exclusion criteria will be assessed by a medically qualified 

study investigator.  

 

Eligibility criteria 

Patients will be eligible to take part if they meet all of the following inclusion criteria: 

1. Aged ≥ 18 years (no upper age limit; typically, patients are 25-60 years of age); 

2. Current diagnosis of DSM-5 OUD via SCID-5-RV (moderate-severe at baseline for current 

episode); 

3. Currently enrolled on MET (30 mg/day or less) or BUP-SL or BUP-NX (24 mg/day or less) or 

ESP (18 mg/day or less) and in the view of the clinician would be able to convert to BUP-XR within 

7 days post randomisation; 

4. Voluntarily seeking treatment and able to attend the clinic as required in the protocol;  

5. Able to communicate in English to level required to accept standard care and psychosocial 

intervention; 

6. Possession of a contactable personal mobile phone or landline telephone number and ability to 

nominate at least one locator individual with a verifiable address and a telephone number to assist 

with the arrangement of follow-up appointments; 

7. Living circumstances judged to be of sufficient stability to be able to engage/adhere to the study 

protocol; 

8. Is not pregnant (confirmed) or breast feeding and, if currently or intending to have potentially 

procreative intercourse, agrees to use a birth control Method (either oral hormonal contraceptives, 

barrier [condom or diaphragm], or Nexplanon implant) for the duration of the study. 

 

Exclusion criteria 

Otherwise eligible patients will not be able to join the study if one or more of the following exclusion 

criteria are met: 

1. Clinically significant medical condition or observed abnormalities on physical examination or 

laboratory investigation, including but not limited to: 

 (a) uncontrolled hypertension; significant heart disease (including 
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 angina and myocardial infarction in past 12 months); any cardiovascular abnormality which, 

 in the investigator's judgment, is clinically significant; 

 (b) severe alcohol dependence/withdrawal syndrome which in the investigator's judgment, 

 is clinically significant and risks the patient's safety; 

 (c) acute hepatitis taken as clinical jaundice on examination and/or blood bilirubin level 

 >normal range for local reference criteria or aspartate aminotransferase, alanine 

 aminotransferase (>3x the upper limit of the normal range); or hepatic insufficiency (taken 

 as >3 times the upper limit of the normal range); 

2. History of allergic or adverse reactions to MET, BUP or the proprietary ATRIGEL delivery 

system for Sublocade®; 

3. Clinically significant or uncontrolled mental health problems (including but not limited to 

psychosis, bipolar disorder, schizoaffective disorder) and/or history or evidence of organic brain 

disease or dementia that may compromise safety or compliance with the study protocol; 

4. Current (past 30 day) suicide plan or suicide attempt in past six months; 

5. Current criminal justice involvement with legal proceedings (not including current probationary 

supervision) and, in the opinion of the investigator is expected to fail to complete the study 

protocol due to re-incarceration or relocation from the centre's catchment area; 

6. Currently taking oral or depot naltrexone therapy or enrolment in any form of naltrexone therapy 

within 90 days prior to study screening; 

7. Any contraindication to BUP or MET.  

 

BUP-XR dosing and administration  

BUP-XR (RPB6000; Sublocade ®; the active investigational medicinal product in this study) is a 

200 mg/mL solution of BUP base in a proprietary ATRIGEL delivery system. ATRIGEL is a 

biodegradable polymer dissolved in a biocompatible solvent non-medicinal product. BUP-XR will 

be administered by subcutaneous injection into the participant’s abdominal adipose tissue by 

trained site investigators, medical practitioners, and nurses. The area for administration will be 

between the transpyloric and transtubercular planes (i.e. below the waistline and above the hip 

bone in the region where the body curves at the side to about 5 cm from the middle of the 

abdomen).  

 

To minimise risk of irritation, four different injection points will be used during study treatment. 

From patient’s perspective, the body area for the injection site will rotate sequentially usually 

starting in the following sequence: right upper, left upper, left lower, and right lower. In each area, a 

needle insertion point will be selected with adequate amounts of subcutaneous tissue; no 

excessive pigment, nodules, lesions, or hair or areas with brawny or fibrous subcutaneous tissue; 

a location that is not likely to be rubbed or compressed by clothing. Prior to injection, a cold press 

may be administered for up to 10 sec.  
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In EXPO, dosing will commence with a 300 mg loading dose administered for the first two months, 

followed by a 100 mg maintenance dose for four months to the primary endpoint. The scheduled 

dosing interval will be 28 days, with a minimum interval of 21 days between the two loading doses 

to provide increased attendance flexibility for the participant. If the participant misses a scheduled 

maintenance dose no adjustment in dose will be required, as long as they receive BUP-XR within 

60 days of their last injection. If the participant does not receive an BUP-XR within 60 days of their 

last injection, they will not be withdrawn from study treatment, but an assessment by the chief 

investigator (CI) or principal investigator (PI) will be required to determine the starting dose to 

resume treatment. 

 

Applying principles of measurement-based care, the aim will be to maintain a 100 mg monthly 

dose if the participant abstains from non-medical opioids; has no clinically significant opioid 

withdrawal symptoms; has no distressing craving for opioids; and is satisfied with their current 

dose and wishes treatment to continue at this level.  

 

As a guide, the maintenance dose will be increased from 100 mg to 300 mg if the participant:  

1. Reports persistent use of non-medical opioids;  

2. Experiences opioid withdrawal symptoms;  

3. Experiences distressing cravings for opioids);  

4. Has no adverse events related to the 100mg dose (e.g. sedation or lethargy, persistent 

headaches, nausea) and there are no other safety concerns; and  

5. Considers the 100 mg to be too low and they request it to be increased.  

 

On the other hand, as a guide, the maintenance dose will be decreased from 300 mg to 100 mg if 

the participant:  

1. Experiences dose-related adverse events (e.g. sedation or lethargy, persistent headaches, 

nausea);  

2. Considers that 300mg is ‘too high’ and they would like it reduced;  

3. is seeking to reduce their dose so they can start a withdrawal taper; and  

4. There are no clinical concerns that dose reduction would lead to deterioration with respect to the 

participant’s substance use and health status. 

 

On the basis of patient report and clinical judgement of the risks and benefits, rescue dosing of 

BUP-SL can be provided at any point after the first dose of BUP-XR. This will be recorded as 

concomitant medication. 

 

Extended BUP-XR treatment 
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Participants allocated to BUP-XR will be able to receive continued medication during the study if 

there are no safety concerns (including a negative pregnancy test) and a consent form is 

completed. During continued treatment, liver function tests will be done approximately every six 

months, or as clinically indicated. 

 

SOC medication dosing and administration  

The active oral comparator medications in EXPO are the two licensed, standard-of-care opioid 

agonist/partial agonist medications for OUD: BUP-SL (buprenorphine hydrochloride; sublingual 

tablet/wafer) and MET (methadone hydrochloride; 1mg/1ml oral solution). BUP-SL tablets are 

available as 0.4 mg, 2 mg, and 8 mg strengths; 8–24 mg/day is the usual dose range. The usual 

dose range for MET is 60–120 mg/day. Both medications are dispensed under the same regimen.  

 

EXPO sites will adhere to UK clinical guidelines with BUP-SL treatment commencing with directly 

observed dosing in a community retail pharmacy, followed by provision of patient self-administered 

‘take home’ doses according to clinical response (i.e. adherence to treatment and negative opioid 

using drug screen tests). The dosing level will be patient adjusted according to their clinical 

response. BUP-NX and ESP may also be used. BUP-NX tablets are available as 2 mg/0.5 mg, 8 

mg/2 mg and 16 mg/4 mg strengths (8–24 mg/day the usual dose range). ESP is available in 2 

mg/0.5 mg and 8 mg/2 mg strengths (usual dose is 8–18 mg/day). Use of BUP-NX and ESP will be 

classified as BUP-SL when reporting study findings. In all sites, the choice of SOC medication will 

be determined by local pharmacy policy, assessment, and medication management policies. 

Reflecting standard clinical practice, participants in the SOC arms may transition BUP-SL and MET 

in the course of treatment. 

 

Transport, storage of IMP and SOC medication 

BUP-XR must be stored in a secure environment, maintaining a temperature between 2°–8°C.  

Appropriate storage conditions (for pharmacy and clinic fridges) will be ensured by completion of 

temperature monitoring logs. For EXPO, commercial USA licenced stock of Sublocade will be 

manufactured under contract to Indivior by Albany Molecular Research Inc. (Burlington, MA). BUP-

XR stock will be imported into the UK to Sharp Clinical Services. Sharp will then distribute to each 

site. Dispensed BUP-XR will be transported to clinic, for the purpose of administration, using an 

appropriate transit method to maintain the cold-chain, and recorded on approved documentation 

for audit. On arrival at clinic, the BUP-XR will be checked and documented before being placed in 

a locked location, temperature controlled and monitored pharmaceutical refrigerator. BUP-SL and 

MET will be stored securely at community pharmacies with no requirement for temperature or 

accountability records to be monitored centrally within EXPO. 

 

Psychosocial intervention 
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At the South London site, EXPO includes a psychosocial intervention (PSI). The PSI was 

developed by EXPO investigators [33,34,39,40,41]. The PSI is a cognitive case formulation-driven 

intervention to develop a working hypothesis of how OUD and CUD is maintained. A clinical history 

is taken, including exposure and response to previous treatments for OUD and CUD. There is then 

a focus on typical and unusual episodes of drug use, including contexts, triggers, physical 

sensations, elaborated cognition (attention, images, beliefs, appraisals, motivation), coping 

strategies, actions, problematic affective and behavioral responses. A non-judgemental, 

collaborative counselling style [42] is used to encourage participants to set behavioural change 

goals for drug use and co-occurring psychological disorders. 

 

The PSI represents a point of departure from a traditional manual-guided psychological therapy in 

which there may be proscription of a sequence of specific techniques, or multi-modal therapies 

which combine two or more therapies. In EXPO the PSI is intended to support MOUD and it will 

have available the following therapeutic resources: cognitive behavioural coping and skills training 

[43]; behavioural reinforcement (a total budget of GBP 120 will be available for each participant to 

motivate abstinence, clinic attendance and recovery activities) [44]; behavioural activation and 

CBT methods to treat depression [45]; behavioural psychotherapy for couples to promote 

relationship stability and abstinence reinforcement [46]; and 12-Step Facilitation Therapy for self-

help group attendance [47].  

 

Each PSI intervention is expected to include two or more change techniques. Sessions with a 

psychologist will be usually weekly with duration of treatment but will be flexible according to the 

needs of each participant. A random 5% sample of session recordings per therapist will be 

independently rated using the University College London scale for rating core and generic 

psychological skills [48]. The PSI will be described following the Template for Intervention 

Description and Replication (TIDieR) checklist [49]. 

 

Discontinuation of treatment 

A participant may be discontinued from study medications for any of the following reasons:  

1. Safety reasons – including adverse events or significant concomitant illness, injury, or urgent 

surgeries/procedures that, in the opinion of the Investigator, is likely to compromise treatment 

safety or contribute to a deterioration in the patient’s clinical condition; 

2. Participant request – they will be free to withdraw at any time; 

3. Sponsor, regulatory agency, or Research Ethics Committee request; 

4. Pregnancy – if not terminating, the participant will be asked to discuss with the clinician and then 

continue with BUP-SL or MET or withdraw from medication following usual practice. Participants 

receiving BUP-XR will not receive further injections and will either receive BUP-SL, MET, or will 

taper; 
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5. Administrative discharge – due to non-adherence with local policy.  

 

In the event of an emergency, or if clinically indicated, a decision to surgically remove the BUP-XR 

depot (up to 14 days from injection) may be made by the CI or PI, following discussion with the 

participant. An appropriately skilled medical practitioner will perform the following minor surgical 

procedure, as follows: (a) palpate of the depot and surrounding area to confirm location; (b) 

cleanse area with antiseptic solution; (c) infiltrate area with local anaesthetic; (d) cover the area 

with sterile drape; (e) incise the skin up to the subcutaneous tissues with scalpel; (f) using blunt 

and sharp dissection, identify the plane between the depot and surrounding subcutaneous tissues, 

separate the superficial 25% of the circumference of the depot with blunt dissection; (g) gently lift 

the incised ellipse of skin and depot with forceps; (h) on removal of depot, ensure haemostasis, 

and close skin with non-absorbable sutures.  

 

Unless the participant withdraws their consent, all efforts will be made to collect research data 

among those who withdraw from study treatment, with a focus on the primary outcome. 

 

Allocation to study arms 

The King’s College London Clinical Trials Unit (www.ctu.co.uk) will programme and independently 

manage participant randomisation on a secure, password-protected, web-accessed system. The 

trial manager will allocate randomisation system usernames and passwords to authorised study 

staff. In the study population, drug injecting is a negative prognostic factor for treatment outcome 

[7]. Participants will be stratified by study site (NHS trust and city/town) and current (last 28 days) 

drug injecting status (yes/no). The randomisation procedure will use stratified random blocks of 

varying size to ensure even allocation. Participants will be allocated to Group 1 and 2 on a 1:1 ratio 

in all sites. At commencement of recruitment, participants will be allocated to Groups 3 and 4 at the 

South London site on a 4:1 ( in favour of Groups 1 and 2) given resource capacity. Once 

randomised, the system will automatically generate confirmation emails to key staff, with the 

treatment allocation information.  

 

At the point of study enrolment, the following clinical pathways will be followed for participants:  

1. Those receiving BUP-SL or MET allocated to continued oral SOC will receive medication 

according to the site's screening, induction/stabilisation and maintenance dosing and medication 

dispensing policy;  

2. Those receiving BUP-SL – who are prescribed <8 mg/day – and are allocated to BUP-XR will be 

given 8 mg/day of BUP-SL for a minimum run-in of three days before their first injection; those 

receiving  8≥ mg/day BUP-SL will receive their first injection without delay (with the last dose of 

BUP-SL taken one day prior);  
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3. Those receiving MET who are allocated to BUP-XR will be first converted to BUP-SL following 

the site’s clinical procedure; once stabilised, participants will require at least three days on 8–24mg 

of BUP-SL before they can receive their first injection (again, their last dose of BUP-SL will be 

taken one day prior).  

 

The target will be for all participants in the BUP-XR arms to receive their first injection within the 

first week following randomisation. Participants will receive payment (weighed by research burden) 

to offset time and travel costs to attend each site to complete research measures.  

 

Research assessments 

EXPO will use the following psychometrically robust measures recorded during clinic visits with 

participants (see Table 2 for administration timing): 

 

Standardised clinical interviews with participants 

 

• Structured Clinical Interview for DSM-5 disorders – research version (SCID-5-RV) [50]. The 

SCID-5-RV contains a checklist of 11 symptoms (presence or absence) to diagnose (in the 

present study) the severity of current OUD and CUD (mild: 2–3 symptoms; moderate: 4–5; 

severe: ≥6). The American Psychiatric Association's definition for remission will be applied 

at 3-month and 6-month follow-up (i.e. without OUD or CUD criteria [except] craving, using 

the ‘on maintenance therapy’ specifier as appropriate). The CI and PI will be able to 

delegate the administration of this instrument to a suitably trained health care professional 

at all visits after screening. 

 

• TimeLine Follow-Back (TLFB) [51]. The TLFB procedure is a field-standard, calendar-

prompt, structured interview that will be administered at each study visit and/or phone 

contact to record each day the participant reports having used and not used non-medical 

opioids, cocaine, and benzodiazepines. Completion of the TLFB yields a continuous record 

for the primary outcome. 

  

• Alcohol consumption – frequency, quantity, and maximum consumption (ALC-FQM). For 

the past 28 days, the ALC-FQM will record the number of drinking days, typical quantity of 

alcohol consumed on a drinking day, and maximum consumption on any one day using 

items from the Treatment Outcomes Profile (TOP) [52]. The TOP is the standard national 

instrument for monitoring the outcomes of alcohol use disorder treatment in England. 

 

• Visual analogue scale (VAS) for the perceived need and want for non-medical opioids and 

cocaine (VAS-N and VAS-W) [53,54]. The VAS scale will be a 10 cm line (rated 0–100; 
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anchored at one end by the absence of the subjective state and at the other end by its 

maximal intensity). The participant is asked to mark a point on the line to provide a 

continuous (interval) rating of peak strength in the past seven days. 

 

• Craving Experience Questionnaire – frequency version (CEQ-F) [55]. From the  

Elaborated Intrusion theory of desire [56], the CEQ-F is an 11-item rating scale that 

measures the frequency of intensity, imagery, and intrusiveness aspects of craving for non-

medical opioids and cocaine in the in past seven days. Each item is rated on an 11-point 

scale (not at all–constantly; 0–10). The total score ranges from 0–110. 

 

• Montreal Cognitive Assessment (MoCA) [57]. The MoCA is a brief screening instrument for 

mild cognitive impairment (i.e. attention, concentration, working memory, visuo-

constructional skills, and conceptual thinking). A score of ≥26 is considered normal range 

functioning. Version 7.1 will be administered at baseline. The alternate form (version 7.2) 

will be administered at follow-up to decrease the risk of learning effects. 

  

• Quick Inventory of Depressive Symptomatology – Self-Report (QIDS-SR [58]). The QIDS-

SR is a 16-item measure of depressive symptom severity domains (i.e. low mood, 

concentration, self-criticism, suicidal ideation, interest, energy/fatigue, sleep disturbance, 

appetite/weight change, and psychomotor agitation/retardation) in the past seven days. 

Each item is scored 0–3. The total score ranges from 0–27. 

 

• Difficulties in Emotion Regulation Scale – Short Form (DERS-SF [59]). The DERS is an 18-

item self-report scale of emotional dysregulation. It has six subscales: non-acceptance of 

emotional responses; difficulty engaging in goal-directed behavior; impulse control 

difficulties; lack of emotional awareness; limited access to emotion regulation strategies; 

and lack of emotional clarity. The total score ranges from 18–90, with higher scores 

reflecting greater emotion dysregulation.  

 

• Work and Social Adjustment Scale (WSAS; [60]). The WSAS is a 5-item scale that 

measures the extent that clinical problems (here OUD) has impaired work tasks, home 

management, social leisure activities, private leisure activities, and close relationships in 

the past two weeks (each item rated on a 0-8 rating scale). The total score is interpreted as 

1–10 (mild impairment), 11–20 (moderately severe impairment) and 21–40 (severe 

impairment). 

 

• Patient Health Questionnaire-15 (PHQ-15; [61]). The PHQ-15 is a scale of somatic 

symptoms in the past four weeks (accounting for more than 90% of the physical complaints 
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reported in the outpatient setting). For the past 4 weeks, the respondent is asked to rate the 

severity of symptoms on a 3-point scale (0, not bothered at all–2, bothered a lot). The total 

score ranges from 0–30. 

 

• Patient Health Questionnaire-4 (PHQ-4; [62]). The PHQ-4 is an ultra-brief screening scale 

of psychological distress in the past two weeks (score range 0–12). 

 

• EQ-5D-5L [63] is a brief generic scale recording mobility, self-care, usual activities, 

pain/discomfort, anxiety/depression – each of these dimensions has five levels: no 

problems, slight problems, moderate problems, severe problems, and extreme problems 

(score: 1–5). These responses generate health profiles from which health utilities can be 

calculated for economic evaluations. This rating scale also includes an EQ VAS (10 cm 

line, rated 0–100) with the following endpoints: ‘the worst health you can imagine’ and ‘the 

best health you can imagine’. 

 

• The Opioid Substitution Treatment Quality of Life scale (OSTQOL; [64]). The OSTQOL is a 

38-item instrument assessing quality of life specific to patients in opioid substitution therapy 

across 6 subscales; personal development, mental distress, social contacts, material well-

being, opioid substitution treatment, and discrimination. Each item is scored 0–4. The total 

score ranges from 0–156. 

 

• Clinical Keyworker Contact Form (KCF). The KCF is a study devised measure that 

summarises: (1) the number of short (<30 minute) and longer (>30 minute) discussions 

between the participant and their keyworker in the past month; (2) a summary checklist of 

issues discussed during these contacts in the past month – MOUD prescription; drug use; 

alcohol use; tobacco/nicotine use; physical health; mental health; finance/welfare benefits; 

housing; legal; relationships; childcare; education and training; recreation; and other topics; 

and (3) whether there was a review of the participant’s care plan, progress towards a 

treatment goal, and setting of a new goal. 

 

• Adult Service Use Schedule (ADSUS; [65]). The ADSUS is a structured interview to record 

patient-level use of primary care services; Emergency Department and hospital care; 

services provided by local authorities (including accommodation, day care, and drop-in 

centres); and personal costs in terms of days off work, out-of-pocket expenses, and time 

spent seeking healthcare. The ADSUS has been widely used in studies of agonist MOUD 

treatment. Information on services received at the centre and other services will also be 

recorded from the electronic patient record. 
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Patient reported outcomes 

• Service User Recovery Evaluation (SURE; [66]). The SURE is a 21-item, five-factor measure 

of perceived recovery status in the following domains: substance use, material resources, 

outlook on life, self-care, and relationships (total score range: 21–63 with a higher score 

indicating greater perceived recovery status). 

 

• Patient reported outcome – severity and improvement (PRO-S; PRO-I [67]). The PRO-S is a 

single 7-point rating of the severity of opioid-related problems at baseline. The PRO-I is a 

single 7-point rating of the extent of improvement in opioid-related problems.  

 

• Qualitative exit interview (#1 and #2). Interview #1 is a semi-structured, topic-guided, audio-

recorded, qualitative interview (based on the domain structure of the Addiction Dimensions 

for Assessment and Personalised Treatment) and will be conducted at study endpoint in 

South London, West-Midlands England, North-East England, and Tayside. Interview #2 is a 

qualitative interview based on the structure of the OSTQOL with additional assessment 

measures (see Table 2) which will be conducted in South London and North-East England 

sites among participants who consent to continued BUP-XR treatment beyond the endpoint. 

Both interviews will be recorded on locally approved devices and transcribed verbatim.  

 

Clinician-reported and observed measures 

• Addiction Dimensions for Assessment and Personalised Treatment (ADAPT) [68]. In 

EXPO, the ADAPT is a 14-item rating scale that assesses OUD severity (three items, score 

range 0–5), coexisting problem complexity relating to health, personality, relationships, risk 

to self and others, housing, and finance (seven items; score range 0–15), and recovery 

capital (four items; score range 0–11). The CI and PI can delegate the administration of this 

instrument to a suitably trained health care professional at all visits after screening. 

 

• Clinical Global Impression – severity and improvement (CGI-S, CGI-I) [67]. The CGI-S is a 

single 7-point rating of the severity of opioid-related problems at baseline. The CGI-I is a 

single 7-point rating of the extent of improvement in opioid-related problems. The CI and PI 

can delegate the administration of this instrument to a suitably trained health care 

professional at all visits after screening. 

 

• Urine Drug Screen (UDS; detection sensitivity: opioids: 2000ng/ml; cocaine and 

benzodiazepines: 300ng/ml [72- hour detection window]). A tamper-proof, instant result, 

immunoassay device (e.g. E-Z Split Key Cup; www.concateno.com) will screen for recent 

use of opioids, cocaine and benzodiazepines. The device uses a control line and a 

temperature sensor (required range: 92°–96° F) to indicate that a valid sample has been 
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collected. The UDS product for the study also includes measurement of BUP and MET 

(providing a proxy indicator of medication adherence) and also (methamphetamine and 

cannabis (for description and exploratory analysis). 

 

• Liver function tests (LFT; laboratory serum/blood test). For safety, participants will be 

screened for liver function (as defined in the inclusion/exclusion criteria) after consent either 

by conducting an LFT test following each site’s local laboratory procedure or accessing this 

information from the participant’s hospital medical records if a prior LFT test result has 

been done and recorded within 12 weeks from the date of screening. If the participant does 

not have their bloods taken post randomisation for any reason they may continue in the trial 

at the clinical judgement of the PI or Sub-Investigator. Participants randomised to BUP-SL 

or MET will have LFT testing according to their local standard of care.  

 

The schedule of assessments for the study is summarised in Table 2. 

 

Source Data Worksheets documenting containing the research assessments and data collection 

points will be provided to each site by the Trial Manager. All baseline and follow-up data will be 

entered online using InferMed MACRO – an online electronic data capture (EDC) system 

(www.infermed.com). This system is regulatory compliant (GCP, and the EC Clinical Trial 

Directive). An electronic case report form (eCRF) using the MACRO EDC will be programmed by 

the KCTU and hosted on a dedicated secure server. The eCRF system will have full audit trail, 

data discrepancy functionality, database lock functionality, and supports real time data cleaning 

and reporting. The Trial Manager will request usernames and passwords to any new researchers. 

Only those authorised by the Trial Manager will be able to use the system. 

 

Primary outcome measure 

The primary outcome is days of abstinence from all non-medical opioids. With a 1-week 

measurement grace period from randomisation, this is the count of days abstinent between days 8-

168 (i.e. week 2–24; 161 days), combined with up to 12 UDS tests for opioids (thereby providing 

biological verification of 36 of the 161 days in the outcome measure). If a UDS test result is 

positive for opioids – then the day of the test and two days prior – will be recorded as positive for 

opioids, thereby overriding a discrepant report on the TLFB. 

 

Secondary outcome measures 

EXPO has the following secondary outcome measures: 

1. Safety measured by all adverse event reporting; 

2. Time (days) enrolled in study treatment (retention) to week 24;  
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3. Days abstinent from cocaine and illicit/non-medical benzodiazepines during weeks 2–24 

(combining TLFB and UDS data); 

4. Craving (need and want) for heroin and cocaine (VAS-N and VAS-W); 

5. Craving (elaborated experience) for heroin and cocaine (CEQ-F[H] and CEQ-F[C]); 

6. OUD and CUD DSM5 status measured by SCID-5-RV;  

7. Clinician rating of severity, complexity, and recovery strengths by ADAPT;  

8. Clinician rating of global impression (CGI-I anchored on baseline CGI-S);  

9. Difficulties in Emotion Regulation – Short Form (DERS-SF); 

10. Patient report of depression symptoms (QIDS-SR);  

11. Patient report of work and social adjustment functioning (WSAS);  

12. Patient evaluation of OUD recovery (SURE);  

13. Patient report of OUD improvement (PRO-I anchored on baseline PRO-S); 

14. Cognitive function (MoCA);  

15. Alcohol use (typical quantity frequency and maximum consumption; ALC-QFM); 

16. Among participants enrolled in longer term BUP-XR treatment, the following measures will be 

administered: heroin, cocaine and illicit/non-medical benzodiazepine use in past 90 days (TLFB; 

UDS); OUD and CUD remission status (SCID-5-RV); somatic symptoms (PHQ-15), emotion 

regulation (DERS-SF), depression and anxiety symptoms (PHQ-4) and quality of life (OSTQOL). 

 

Sample size  

Informed by the DELTA2 guideline [69], sample size calculations were strategic to ensure a 

reliable estimate of the treatment effect. With an estimate assumed to be equivalent in each phase 

and informed by a study of BUP, MET and PSI conducted at the EXPO coordinating centre (ARC 

Trial; ISRCTN69313751 [29]), the required number of participants was estimated from the 

requirements of a Poisson regression model with a baseline rate of 0.6 and with an expected – and 

clinically meaningful – 23% target difference in the count of days of abstinence from all non-

medical opioids during 161 days after randomisation.  

 

To obtain 90% power, with alpha at 5% and with 15% inflation for attrition, a target total of 304 

participants will be needed for the Group 1 (BUP-XR; n=152) versus Group 2 (BUP-SL or MET; 

n=152) comparison, and 300 participants for the Group 3 (XR–BUP with PSI; n=150) versus Group 

4 (BUP-SL or MET with PSI; n=150) comparison. The statistical analysis plan will present a 

sensitivity check on this power calculation on the assumption of a greater group response.  

 

The strategy to achieve adequate participant enrolment to reach the target sample size will be 

based on periodic review of clinical caseloads in each site to identify patients likely to be eligible 

and who may be interested in taking part, and also by providing information about the study at any 

appropriate point in the screening process for OUD treatment. 
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Analysis plans 

Statistical Analysis Plan 

The Statistical Analysis Plan (SAP) will describe the steps for the analysis of the primary and 

secondary outcomes. The SAP will be approved by the independent trial committees and 

published on the Open Science Framework (www.osf.io) before data-lock. The senior statistician 

will be blinded. The junior statistician is unblinded so that reports can be prepared. The research 

and clinical team will also be unblinded. Findings will be reported following the Consolidated 

Standards of Reporting Trials [70]. Final statistical command code will be published on the OSF. 

There are no interim analyses and specified trial stopping rules.  

 

The analysis will be conducted in STATA or R and the analysis will follow the intention-to-treat 

(ITT) principle (i.e. all patients will be analysed in the group to which they will be allocated) with 

alpha set at 5% (two-tailed). The distributions of scale and count measures may be non-normal 

(skewed), so test statistics and effect sizes may be computed following appropriate transformation 

(e.g. natural log to obtain a geometric mean).  

 

A maximum-likelihood multiple imputation approach will be used for the management of missing 

data with a sensitivity comparison to the complete case dataset. Pooling data from all clinical 

treatment sites, we will use a mixed-effects multivariable regression model for the analysis of the 

primary outcome, with covariates (sex, age, drug injecting status, site, and baseline score of the 

outcome measure), and a site-varying random intercept. The medication preference factor may be 

included through interaction tests because we expect that some participants will have a preferred 

OUD medication due to their past or current exposure. The cumulative distribution function of the 

primary endpoint will also be plotted for comparison purposes. Other graphical representations 

may be used for treatment effect visualisation.  

 

Analyses of secondary outcomes will proceed using the same stratification and covariates as 

defined for the primary analysis model using an appropriate linear (continuous measures) or 

logistic (binary or ordinal measures) regression framework. Exploratory mediation analyses – 

including VAS-N/W, CEQ-F, QIDS-SR, MoCA and WSAS baseline and follow-up measures – will 

be implemented in the counterfactual (causal inference) framework and will include a baseline 

covariables and the treatment/mediator interaction. 

 

Health Economic Analysis Plan 

The Health Economic Analysis Plan (HEAP) [71] will be approved by the trial committees and 

published on the OSF before data-lock. The HEAP will describe the analytic steps for a cost-

effectiveness analysis. This will consider patient QALYs and costs from a broad societal 

perspective including NHS and personal social services, productivity losses (including time off 
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work because of illness), and criminal activity. This will be based on an incremental analysis of the 

mean costs and QALYs for BUP-XR versus BUP-SL or MET. The analysis will be reported 

following the Consolidated Health Economic Evaluation Reporting Standards [72].  

 

EXPO participants’ direct and indirect costs will be estimated from responses to the ADSUS and 

the KCF will be used to record the clinical team’s direct and indirect time working as part of the 

trial. This will ensure missing data on important cost drivers are reduced to a minimum. Unit costs 

will be obtained from routine hospital data (NHS reference costs) and other resources such as the 

British National Formulary for medicines, and the unit costs of health, social care, and criminal 

justice compiled by the University of Kent’s Personal Social Services Research Unit. Indirect costs 

will be valued using the human-capital method, based on the average annual earnings data by sex 

and age group obtained from the Office for National Statistics. 

 

QALYs will be calculated from EQ-5D-5L scores and by applying the method specified by the 

National Institute for Health and Care Excellence. The economic analysis has no implications for 

the sample size calculation. The number of QALYs experienced by each participant will be 

calculated as the area under the curve, using the trapezoidal rule, and adjusted for baseline [73]. 

Total costs and QALYs will be used to calculate the incremental cost-effectiveness ratio of BUP-

XR versus BUP-SL and MET. Data that are assumed missing at random will be imputed using 

multiple imputation by chained equations. Non-parametric bootstrapped 95% central ranges for 

items of resource use, costs and QALYs will be estimated (using 10,000 replicates).  

 

A range of one-way sensitivity analyses will be conducted to test whether, and to what extent, the 

incremental cost-effectiveness ratio is sensitive to key assumptions in the analysis (e.g. unit 

prices). Multivariate sensitivity analyses will be applied where interaction effects are suspected, 

and the joint uncertainty in costs and benefits will be considered through application of 

bootstrapping and estimation of cost-effectiveness acceptability curves [74]. Alternative scenarios 

will be specified including consideration of a narrower cost perspective (NHS +/- personal social 

services) to enable comparison with the NICE threshold range of GBP 20,000–30,000 per QALY. 

 

Longer-term data linkage  

After completing and reporting the analyses of the primary and secondary analyses, we plan to do 

an exploratory longer-term analysis of outcomes at three and also six years following 

randomisation using linked UK registry data. Subject to patient consent and approval from the 

Office for Health Improvement and Disparities (formally Public Health England), the Ministry of 

Justice and NHS Digital, EXPO participant data will be linked to the following:  
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1. National Drug Treatment Monitoring System (NDTMS) to include, but not limited to: (a) history of 

treatment recorded on NDTMS; (b) number of episodes and time enrolled in community and prison 

setting treatments; (c) treatment status at exit(s);  

 

2. NHS hospital episodes statistics (HES) contacts with inpatient and outpatient hospital services 

as captured by the various HES databases); 

 

3. NHS Digital to include: (a) incident and date of mortality; (b) cause of mortality; (c) involvement 

of alcohol or drugs; (d) location of death. Case definitions will include: ‘Mental and behavioural 

disorders due to drug use’ (ICD-10 codes: F11-F16, F18, F19) and an opioid was mentioned on 

the death certificate; or to any of the following: ‘Accidental poisoning by drugs, medicaments and 

biological substances’ (X40-X44); ‘Intentional self-poisoning by drugs, medicaments and biological 

substances’ (X60-X64); ‘Assault by drugs, medicaments and biological substances’ (X85); and 

‘Poisoning by drugs, medicaments and biological substances, undetermined intent’ (Y10-Y14), 

where any controlled drug and an opioid was mentioned (and potentially referring to the same 

drug, such as heroin); 

 

4. Police National Computer (PHC) to include: (a) lifetime convictions history and profile to study 

enrolment (b) change in number of offence types [where a person was charged, then subsequently 

proven guilty and either convicted, cautioned, reprimanded, or warned] for a 2-year period before 

randomisation and follow-up.  

 

This analysis of extracts from NDTMS, HES, NHS Digital and the PNC will be implemented subject 

to resources and requiring protocol amendment and analysis plans. 

 

Oversight and monitoring  

Following signed terms of reference and charter respectively, an independently chaired Trial 

Steering Committee (TSC) and Data Monitoring Committee (DMC), will oversee this Clinical Trial 

of an Investigational Medical Product. Study integrity, recruitment, research measure completion 

and analysis. These committees will include members with addiction service delivery, 

commissioning or IPS expertise, and patient and public involvement (PPI). The Trial Management 

Group will be responsible for day-to-day running of the study and members will attend meetings of 

the oversight committees. After approving the protocol, the TSC and DMC will meet approximately 

two to four times each year. The King’s Health Partner’s Clinical Trials Office (KHP-CTO) will 

monitor sites every 14-18 weeks (but can be increased/decreased). The study may be prematurely 

discontinued by the sponsor, or for reasons reported by the chair of the DMC to the chair of the 

TSC.  
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Safety and adverse event reporting 

The Reference Safety Information for all information pertaining BUP-XR will be the Investigator’s 

Brochure (IB). The Summary of Product Characteristics (SmPC) will be the reference document for 

SOC medication. During the study, adverse events will be defined as follows:  

 

1. Adverse Event – will be any untoward medical occurrence in a subject to whom a medicinal 

product has been administered including occurrences which are not necessarily caused by or 

related to that product;  

 

2. Adverse Reaction – will be any untoward and unintended response in a participant to an 

investigational medicinal product which is related to any dose administered to that participant;  

(c) Unexpected Adverse Reaction – will be an adverse reaction the nature and severity of which is 

not consistent with the information about the medicinal product in question set out in the SmPC or 

the IB;  

 

3. Serious Adverse Event (SAE) – a Serious Adverse Reaction or Suspected Unexpected Serious 

Adverse Reaction – will be any adverse event, adverse reaction, or unexpected adverse reaction, 

respectively, that results in death; is life-threatening; required hospitalisation or prolongation of 

existing hospitalisation; results in persistent or significant disability or incapacity; consists of a 

congenital anomaly or birth defect.  

 

4. Important Medical Events (IME) – will not be immediately life-threatening or result in death or 

hospitalisation but may jeopardise the patient or may require intervention and will be considered 

serious. Although not an SAE, any unplanned pregnancy will be reported as an IME. 

 

All clinical investigators in the study will be provided with full details of possible adverse medical 

events that may result from study medication. Clinicians will report, and the PI will assess, each 

adverse event for seriousness, causality (definite, probable, possible, remote, none) and intensity 

(mild, moderate, and severe). All SAEs will be reported immediately All serious adverse events will 

be promptly reported to the DMC (for the TSC) and the study sponsor or no later than 24 hours. 

The CI (or a doctor nominated by the CI) will review every event within one working day of the SAE 

form being received and determine whether the event was expected or unexpected. The CI may 

upgrade the causality of an event without PI agreement.  

 

Confidentiality 

The Chief Investigator will have overall responsibility for the trial dataset, supported by the 

oversight committees. Participant data (as defined by the Data Protection Act 2018) will not be 

disclosed to the funder or the sponsor (except where this is required to satisfy safety monitoring). 



 23 

Minimal personal identifiers will be used for data-linkage. The Lead Investigator (J.M.) will act as 

custodian for the trial data under the General Data Protection Regulations, to ensure confidentiality 

of participant information, with the following adherence:  

 

1. All patient data including audio recordings will be assigned a unique numeric identifier and 

stored on a password protected computer; 

2.  All study data will be stored in line with the Medicines for Human Use (Clinical Trials) Amended 

Regulations 2006; and  

3. All study data will be archived in line with the Medicines for Human Use (Clinical Trials) 

Amended Regulations 2006 (and as defined by the sponsor’s archiving policy and procedure. 

 

DISCUSSION 

First-line opioid agonist/partial agonist medications for OUD are evidence-based, but not all 

patients are able to adhere and derive benefit. EXPO is the first randomised controlled trial of 

BUP-XR versus BUP-SL or MET and the first study to contrast BUP-XR and BUP-SL or MET with 

a personalised PSI.  

 

The study has several strengths. Firstly, with patient and public engagement, EXPO is well-

powered and pragmatic, with a protocol open to as many members of the target population as 

possible, and with an evaluation in in well-established specialist NHS services in areas with a high 

prevalence of OUD and under routine clinical conditions. This will increase the likelihood that the 

findings from the study generalise to NHS services in England and Scotland. If the study secures 

evidence for the relative effectiveness of BUP-SL over SOC, this will have substantial implications 

for policy and clinical practice in the UK and elsewhere. Second, the primary outcome is a well-

defined, clinically meaningful and combines patient report and biochemical measure. The 

collection of outcome measures is timed to coincide with routine clinical follow-up as part of efforts 

to minimise loss to follow-up. Third, EXPO takes forward a successful PSI as evaluated in the ARC 

study [30]. If there is evidence that BUP-XR can be enhanced by a personalised PSI, this will 

represent a significant advance for the field, and for future research. Fourth, the included 

qualitative evaluation should illuminate the patient perspective and provide additional evidence for 

study treatments above and beyond the primary and secondary clinical outcomes. 

 

Limitations of the study include the relatively short 24-week endpoint. This horizon is commonly 

used in the field, but further exploratory research (as planned in EXPO) will be needed to 

determine longer-term outcomes on opioid use. Other research questions – for example the 

deployment of BUP-XR as a taper for medication discontinuation will need new protocols. 

An integrated approach to assessment, stratified treatment and continuing care is now gaining 

momentum in behavioural medicine, where tailoring variables and measurement-based care 



 24 

actions can improve outcomes [75,76]. With reports targeting high-impact medical scientific 

journals, and presentations to conferences and Patient and Public Involvement events, we expect 

that the EXPO study will make an important contribution to this applied clinical orientation for 

effective treatment of OUD.  

 

Protocol approval and study status 

Approval for the study was obtained from the UK Medicines and Healthcare Product Regulatory 

Agency on 4 March 2019. The study was registered on the EU Clinical Trials Register on 4 March 

2019 (number: 2018-00460-63); https://www.clinicaltrialsregister.eu/ctr-search/trial/2018-004460-

63/GB. The protocol, participant information sheet, participant consent form, and research forms 

(available from corresponding author) were approved Health Research Authority (IRAS project 

number: 255522) via the London-Brighton & Sussex Research Ethics Committee (reference: 

19/LO/0483) 14 June 2019. Participant recruitment commenced on 6 August 2019. It is anticipated 

that the study will complete recruitment in November 2021. 

 

Protocol and amendments 

The latest version of the study protocol is version 5.1 (6 October 2021). There have been seven 

non-substantial and substantial approved amendments to the protocol, as follows: 

 

Version 1.2 (13 June 2019). Non substantial amendment: (a) use of rescue BUP-SL after first 

BUP-XR injection and ongoing (to be recorded as concomitant medication); (b) a surgical 

procedure guideline for the removal of BUP-XR; and (c) All SARs among participants allocated to 

BUP-XR to be classified as unexpected and reported as SUSARS. 

  

Version 2.0 (8 January 2020). Substantial  amendment: (a) dosing guidance for participants 

consenting to receive continued BUP-XR after study treatment endpoint; (b) optional use of cold 

press before BUP-XR injection; (c) removal of instruction that BUP-XR can be stored at room 

temperature for up to seven days prior to administration. 

 

Version 2.1 (9 July 2020). Non substantial amendment: addition of qualitative interview #1 at 

South London, West Midlands, Newcastle, and Tayside sites.  

 

Version 3.0 (22 July 2020). Substantial amendment: addition of BUP-NX as this is an SOC 

medication at Tayside site. 

 

Version 4.0 (30 September 2020). Substantial amendment: (a) addition of ESP as this is an SOC 

medications at Tayside site; (b) clarification that participants allocated to SOC arms can be 



 25 

transitioned between BUP-SL and MET following prescribing guidelines in the SmPC and if there 

are no known allergic, adverse reactions or contraindications. 

 

Version 5.0 (1 June 2021). Substantial amendment: (a) addition of OSTQOL; PHQ-4 and PHQ-15 

for continued treatment evaluation; (b) option for research measures recorded during clinic visits at 

weeks 2, 6,10,14,18 and 22 to be done by telephone (precluding UDS collection) in response to 

government public health restrictions for COVID-19; (c) clarification that participants can continue 

in the trial if LFT testing is not taken post-randomisation according to CI, PI and sub-Investigator 

clinically judgement; (d) clarification that participants can continue in study if LFT testing not done 

post-randomisation according to CI, PI and sub-Investigator clinical judgement. 

 

Version 5.1 (6 October 2021). Non substantial amendment: expanded description of cost-

effectiveness analysis for the health economic analyses. 

 
ABBREVIATIONS 
  
ADAPT  Addiction Dimensions for Assessment and Personalised Treatment 

ADSUS  Alcohol and Drug Service Use Schedule 

AE    Adverse event 

AEL   Adverse event log 

ALC-QFM       Alcohol - Quantity, Frequency and Maximum Consumption  

ATRIGEL  Proprietary Extended-Release BUP Delivery Technology 

BUP    Buprenorphine hydrochloride 

BUP-NX   Buprenorphine-naloxone (Suboxone®) 

BUP-SL  Sublingual buprenorphine  

BUP-XR  Extended-release buprenorphine (Sublocade®; prev. RBP-60000) 

CBT   Cognitive Behavioural Therapy 

CEQ-F(H/C)  Craving Experience Questionnaire (frequency version) (Heroin/Cocaine) 

CGI-S and I  Clinical Global Impression (severity and improvement) 

CI   Chief Investigator  

CONMEDS  Continuous concomitant medications 

COVID-19  SARS-Cov-2 virus (2019) 

CRF    Case Report Form 

CUD    Cocaine Use Disorder 

DERS-SF  Difficulties in Emotion Regulation Scale – Short Form 

DMC   Data Monitoring Committee 

DSM-5   Diagnostic and Statistical Manual of Mental Disorders Fifth Edition 

eCRF    Electronic Case Report Form 

EDC   Electronic Data Capture  
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ESP   Espranor® 

EQ-5D-5L  EurolQol Health Status (5 level) 

GCP    Good Clinical Practice 

HEAP   Health Economics Analysis Plan 

IB                                Investigator’s Brochure  

IME   Important Medical Events  

IMP    Investigational Medicinal Product 

KCF   Keyworker Contact Form  

KCTU   King’s Clinical Trials Unit 

KHP-CTO  King’s Health Partners-Clinical Trials Office 

LFT    Liver Function Tests (AST, ALT, albumin, and bilirubin) 

MET   Methadone hydrochloride (oral solution) 

Mg    Milligrams 

Mg/day  Milligrams per day 

MoCA   Montreal Cognitive Assessment  

NICE   National Institute for Health and Care Excellence 

OSTQOL  Opioid Substitution Treatment Quality of Life scale 

OUD   Opioid Use Disorder 

PHQ-4   Patient Health Questionnaire – anxiety and depression 

PHQ-15  Patient Health Questionnaire 

PI   Principal Investigator  

PNC   Police National Computer 

PRO-S and I  Patient Reported Outcome (severity and improvement)  

PSI   Personalised Psychosocial Intervention 

QALY    Quality-adjusted life year  

QIDS-SR  Quick Inventory of Depressive Symptomatology 

SAE   Serious Adverse Event  

SAP                            Statistical Analysis Plan 

SAR    Serious Adverse Reaction  

SCID-5-RV  Standard Clinical Interview for Dependence – Research Version (DSM-5) 

SmPC   Summary of Product Characteristics 

SOC   Standard-of-care (medications; in EXPO these are MET and BUP-SL) 

SURE   Substance Use Recovery Evaluator 

SUSAR   Suspected Unexpected Serious Adverse Reaction 

TLFB   Timeline Follow Back  

TMG   Trial Management Group 

TSC   Trial Steering Committee  

TOP   Treatment Outcomes Profile 
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UDS   Urine Drug Screen 

VAS-(N/W)  Visual Analogue Craving Rating (Need/Want) 

WSAS   Work and Social Adjustment Scale 
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Figure 1. CONSORT flow of participants 
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Table 1. Dosing schedule for BUP-XR in the study 

 

Dose Scheduled 

day 

Visit Window (day) Dose 

1 1 Baseline - 300mg (loading) 

2 28  Week 4 21-42 300mg (loading) 

3 56  Week 8 54-70 100mg or 300mg 

4 84  Week 12 82-98 100mg or 300mg 

5 112  Week 16 110-126 100mg or 300mg 

6 140 Week 20 138-168 100mg or 300mg 

7> 168> Week 24> (every 28 days) Up to 42 days since 

previous dose 

100mg or 300mg 

 

BUP-XR, extended-release injectable buprenorphine (RBP6000; Sublocade ®). 

 

Note: The second 300mg loading dose of BUP-XR will be given after a minimum of 21 days. The 

100mg maintenance dose can be administered up to two days ahead of schedule (i.e. 26 days 

since the last injection). Unexpected delays of up to 14 days are not anticipated to have any 

clinical impact on treatment response, so all subsequent doses can be given up to 14 days after 

the 28-day scheduled interval (i.e. to 42 days).  
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Table 2. SPIRIT schedule of enrolment, intervention, and assessments 
  

  Study week  

Measure B R 1 2 4 6 8 10 12 14 16 18 20 22 24 W E 52 

Consent and 
screening 

X                X X 

SCID-5-RV  X        X      X   X 

LFT * X    X    X      X  X  

BUP-XR**   X  X  X  X  X  X    X  

SOC (BUP-SL or 
MET) 

X  X X X X X X X X X X X X X    

TLFB X  X X X X X X X X X X X X X   X 

ALC-QFM *** X              X    

VAS-N (H/C) *** X    X  X  X  X  X  X X   

VAS-W (H/C) *** X    X  X  X  X  X  X X   

CEQ-F (H/C) *** X    X  X  X  X  X  X X   

MoCA *** X        X          

QIDS-SR X    X    X      X    

DERS-SF X    X    X      X   X 

WSAS X    X    X      X    

PHQ-15                  X 

PHQ-4                  X 

EQ-5D-5L X        X      X    

OSTQOL                  X 

KCF***     X    X      X    

Qualitative Interview 
#1 

              X    

Qualitative Interview 
#2 

                 X 

AD-SUS X        X      X    

SURE     X    X      X    

PRO-S X                  

PRO-I     X    X      X    

ADAPT  X    X    X      X    

CGI-S X                  

CGI-I     X    X      X    

UDS    X X X X X X X X X X X X X  X 

CONMEDS   X X X X X X X X X X X X X    

Adverse Events Log   X X X X X X X X X X X X X    

Research payments X  X X X X X X X X X X X X X   X 

 
B, baseline; R, randomisation; W, withdrawal; E, Extended BUP-XR study treatment; 52 Interview 
#2; SCID-5-RV (Structured Clinical Interview for DSM-5 disorders – research version); LFT (liver 
function tests); BUP-XR (extended-release buprenorphine, study IMP); SOC, standard-of-care, 
study comparator; TLFB, time-line follow-back, calendar prompt interview; ALC-QFM, alcohol 
quantity, frequency and maximum consumption;  
 

Table legend continued over page… 



 32 

Table 2. SPIRIT schedule of enrolment, intervention, and assessments 
 

Legend continued… 

 

VAS-N (H/C), visual-analogue scale of perceived need for heroin and cocaine; VAS-W (H/C), 

visual-analogue scale of perceived want for heroin and cocaine; CEQ-F (H/C), Craving 

Experiences Questionnaire for heroin and cocaine; MoCA (Montreal Cognitive Assessment, 

version 7.1 (baseline) and 7.2 (follow-up); QIDS-SR, Quick Inventory of Depressive 

Symptomatology-Self-Report; DERS-SF, Difficulties in Emotion Regulation Scale-Short Form; 

WSAS, Work and Social Adjustment Scale; PHQ-15/4; Patient Health Questionnaire (15 item and 

4 item); OSTQOL, Opioid Substitution Treatment Quality of Life scale; KCF, Clinical Keyworker 

Contact Form; Qualitative interview (1), conducted at South London among participants allocated 

to BUP-XR with PSI and BUP-SL or MET with PSI, and in West-Midlands England, North-East 

England and Tayside among participants allocated to BUP-XR; Qualitative interview (2), 

conducted at  South London, and North-East England, among participants receiving longer term 

BUP-XR treatment; AD-SUS, Adult Service Use Schedule; SURE, Service User Recovery 

Evaluation; PRO-S/I, patient reported outcome-severity and improvement; ADAPT, Addiction 

Dimensions for Assessment and Personalised Treatment; CGI-S/I, Clinical Global Impression – 

severity and improvement; UDS, Urine Drug Screen; CONMEDS, continuous concomitant 

medications, reviewed at weeks 4, 12 and 24; Research payments (baseline,24 and ~52-week 

qualitative interview is GBP 20 to offset time and cover travel and transferred to prepaid card; 

clinical attendance at weeks 1,2,4, 8,10,12, 16,18, 20 to complete research measures is GBP 10; 

brief completion of research measures at weeks 6, 14 and 22 is GBP 5. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 33 

REFERENCES  

 

1. American Psychiatric Association, Diagnostic and Statistical Manual of Mental Disorders, Fifth 
edition, American Psychiatric Association: American Psychiatric Publishing, 2013 DSM5.  

 
2.  Peacock A, Leung J, Larney S, Colledge S, Hickman M, Rehm J, Giovino GA, West R, Hall W, 

Griffiths P, Ali  R, Gowing L, Marsden J, Ferrari AJ, Grebely J, Farrell M, Degenhardt L. Global 
statistics on alcohol, tobacco, and illicit drug use: 2017 status report. Addiction. 2018; 113: 
1905–1926. 

  
3.  Birnbaum HG, White AG, Schiller M, Waldman T, Cleveland JM, Roland CL. Societal costs of 

prescription opioid abuse, dependence, and misuse in the United States. Pain Med. 2011;12: 
657–67.  

 
4.  Strang J, Volkow ND, Degenhardt L, Hickman M, Johnson K, Koob GF, Marshall BDL, Tyndall 

M, Walsh SL. Opioid use disorder. Nat Rev Dis Primers. 2020; 9; 6(1): 3.  
 
5.  Office for National Statistics. Deaths related to drug poisoning in England and Wales: 2020 

registrations. 
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/bullet
ins/deathsrelatedtodrugpoisoninginenglandandwales/2020. (accessed on 26.10.21). 

 
6.  National Records of Scotland. Drug related deaths in Scotland in 2020. 

https://www.nrscotland.gov.uk/files/statistics/drug-related-deaths/20/drug-related-deaths-20-
pub.pdf. (accessed on 26.10.21). 

  
7.  Marsden J, Eastwood B, Jones H, Bradbury C, Hickman M, Knight J, Randhawa K, White M. 

Risk adjustment of heroin treatment outcomes for comparative performance assessment in 
England. Addiction. 2012; 107: 2161–2172. 

  
8.  Broome KM, Flynn PM, Simpson DD. Psychiatric comorbidity measures as predictors of 

retention in drug abuse treatment programs, Health Services Research. 1999; 34: 791–806. 
  
9.   Litt MD, Kadden RM, Kabela-Cormier E, Petry NM. Changing network support for drinking:     
      network support project 2-year follow-up, Journal of Consulting and Clinical Psychology 2009;  
      77: 229–242.  
 
10.  Mattick RP, Breen C, Kimber J, Davoli M. Methadone maintenance therapy versus no opioid 

replacement therapy for opioid dependence. Cochrane Database of Systematic Reviews. 
2009. CD002209.  

 
11.  Mattick RP, Breen C, Kimber J, Davoli M. Buprenorphine maintenance versus placebo or 

methadone maintenance for opioid dependence. Cochrane Database of Systematic Reviews. 
2014. CD002207.  

 
12.  Farrell M., Gowing L., Marsden J, Ling W, Ali R. Effectiveness of drug dependence treatment 

in HIV prevention International Journal of Drug Policy. 2005: 16(SUPPL. 1): 67–75.  
 
13.  Gossop M, Marsden J, Stewart D, Rolfe A. Patterns of drinking and drinking outcomes among    
       drug misusers. 1-Year follow-up results. Journal of Substance Abuse Treatment. 2000; 19:  
       45–50. 
   
14.  Stewart D, Gossop M, Marsden J. Reductions in non-fatal overdose after drug misuse 

treatment: Results from the National Treatment Outcome Research Study (NTORS) Journal of 
Substance Abuse Treatment. 2002; 22: 1–9.  

 



 34 

 

15.  White M, Burton R, Darke S, Eastwood B, Knight J, Millar T, Musto V, Marsden J. Fatal opioid 
poisoning: a counterfactual model to estimate the preventive effect of treatment for opioid use 
disorder in England. Addiction. 2015; 110: 1321–1329. 

  
16.  Pierce  M, Bird  SM, Hickman M, Marsden J, Dunn G, Jones A, Millar T. Impact of treatment 

for opioid dependence on fatal drug-related poisoning: a national cohort study in England. 
Addiction. 2016; 111: 298–308.  

 
17.  Marsden J, Stillwell G, Jones H, Cooper A, Eastwood B, Farrell M, Lowden T, Maddalena N, 

Metcalfe C, Shaw J, Hickman M. Does exposure to opioid substitution treatment in prison 
reduce the risk of death after release? A national prospective observational study in England. 
Addiction 2017;112:1408-1418. 

  
18.  White M, Burton R, Darke S, Eastwood B, Knight J, Millar T, Musto V, Marsden J. Fatal opioid 

poisoning: a counterfactual model to estimate the preventive effect of treatment for opioid use 
disorder in England. Addiction 2015; 110: 1321-1329.  

 
19.  MacArthur GJ, Minozzi S, Martin N, Vickerman P, Deren S, Bruneau J, Degenhardt L, 

Hickman M. Opiate substitution treatment and HIV transmission in people who inject drugs: 
systematic review and meta-analysis. BMJ 2012; 345: e5945. 

 
20.  Russolillo A, Moniruzzaman A, McCandless LC, Patterson M, Somers JM. Associations 

between methadone maintenance treatment and crime: a 17-year longitudinal cohort study of 
Canadian provincial offenders. Addiction 2018; 113: 656-667. 

  
21.  Nielsen S, Larance B, Degenhardt L, Gowing L, Kehler C, Lintzeris N. Opioid agonist 

treatment for pharmaceutical opioid dependent people. The Cochrane Library 2016.  
 
22.  Hser YI, Polinsky ML, Maglione M, Anglin MD. Matching clients’ needs with drug treatment 

services. Journal of Substance Abuse Treatment. 1999; 16: 299–305. 
 
23.  Gossop M, Marsden J, Stewart D, Kidd T. The National Treatment Outcome Research Study 

(NTORS): 4-5 year follow-up results. Addiction. 2003; 98: 291–303. 
 
24.  Marsden J. Eastwood B, Bradbury C, Dale-Perera A, Farrell M, Hammond P, Knight J, 

Randhawa K, Wright C. Effectiveness of community treatments for heroin and crack cocaine 
addiction in England: a prospective, in-treatment cohort study. Lancet 2008; 374: 1262–1270. 

 
25.  Eastwood B, Strang J, Marsden J. Effectiveness of treatment for opioid use disorder: A 

national, five-year, prospective, observational study in England. Drug Alcohol Depend. 2017; 
176: 139–147.   

 
26.  O’Connor A, Cousins G, Durand L, Barry J, Boland F. Retention of patients in opioid 

substitution treatment: A systematic review. PLOS ONE. 2020; 15: e0232086.  
  
27.  Gerra G, Saenz E, Busse A, Maremmani I, Ciccocioppo R, Zaimovic A et al. Supervised daily 

consumption, contingent take-home incentive and non-contingent take-home in methadone 
maintenance. Progress in Neuro-Psychopharmacology and Biological Psychiatry. 2011; 35: 
483–489. 

  
28.  Eastwood B, Strang J, Marsden J. Continuous opioid substitution treatment over five years: 

Heroin use trajectories and outcomes. Drug Alcohol Depend. 2018; 188: 200–208.  
 
29.  Nasser AF, Greenwald MK, Heidbreder C. Sustained-release buprenorphine (RBP-6000) 

blocks the effects of opioid challenge with hydromorphone in subjects with opioid use disorder. 
J Clin Psychopharmacol. 2016; 36: 18–26. 

 



 35 

 

30.  Haight BR, Learned SM, Laffont CM, Fudala PJ, Zhao Y, Garofalo AS, Greenwald MK, 
Nadipelli VR, Ling W, Heidbreder C. Efficacy and safety of a monthly buprenorphine depot 
injection for opioid use disorder: a multicentre, randomised, double-blind, placebo-controlled, 
phase 3 trial. The Lancet. 2019; 1073: 778–790. 

 

31.  Amato L, Minozzi S, Davoli M, Vecchi S. Psychosocial combined with agonist maintenance 
treatments versus agonist maintenance treatments alone for treatment of opioid dependence. 
Cochrane Database Syst Rev. 2011; CD004147.  

 
32.  Neale J, Finch E, Marsden J, Mitcheson L, Rose D, Strang J, Tompkins C, Wheeler C, Wykes 

T. How should we measure addiction recovery? Analysis of service provider perspectives 
using online Delphi groups. Drugs: Education, Prevention and Policy. 2014; 21: 310–323.  

 
33.  Marsden J, Stillwell G, Hellier J, Marsden J, Stillwell G, Hellier J, Brown AM, Byford S, 

Kelleher M, Kelly J, Murphy C, Shearer J, Mitcheson L. Effectiveness of adjunctive, 
personalised psychosocial intervention for non-response to opioid agonist treatment: Study 
protocol for a pragmatic randomised controlled trial. Contemporary Clinical Trials 2017; 53: 
36–43.  

 

34.  Marsden J, Stillwell G, James K, Shearer J, Byford S, Hellier J, Kelleher M, Kelly J, Murphy C, 
Mitcheson L. Efficacy, and cost-effectiveness of an adjunctive personalised psychosocial 
intervention in treatment-resistant maintenance opioid agonist therapy: a pragmatic, open-
label, randomised controlled trial. Lancet Psychiatry 2019; 6: 391–402.  

 
35.  World Medical Association. Declaration of Helsinki ethical principles for medical research 

involving human subjects. JAMA. 2013; 310: 2191–2194.  
 
36.  Medical Research Council Guidelines for Good Clinical Practice. 

https://www.ukri.org/councils/mrc/guidance-for-applicants/policies-and-guidance-for-
researchers/supporting-good-research-practice/ (accessed 21.10.21).  

 
37.  Department of Health. Research governance framework for health and social care. Second 

edition. 2005. 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data
/file/139565/dh_4122427.pdf. (accessed 21.10.21).  

 
38.  Chan A-W, Tetzlaff J, Altman D, Dickersin K, Moher D. SPIRIT: New guidance for content of 

clinical trial protocols. Lancet. 2013; 381: 91–92. 
 
39. Marsden J, Goetz C, Meynen T, Mitcheson L, Stillwell G, Eastwood B, Strang J, Grey N. 
      Memory-focused cognitive therapy for cocaine use disorder: theory, procedures and  
      preliminary evidence from an external pilot randomised controlled trial. EBioMedicine. 2018;  
      29: 177–189.  
  
40.  Marsden J, Goetz C, Meynen T, Mitcheson L, Stillwell G, Eastwood J. Memory-focused 

cognitive therapy for cocaine use disorder: rationale, design and protocol for an external pilot 
randomised controlled trial. Contemp Clinical Trials Communications. 2017; 8: 264–273. 

  
41.  Lowry N, Marsden J, Clydesdale B, Eastwood B, Havelka EM, Goetz C. Acute impact of self-

guided mental imagery on craving in cocaine use disorder: a mixed-methods analysis of a 
randomized controlled trial. Addiction. 2021; 116: 2418–2430.   

 
42.  Miller WR, Rollnick S. Motivational Interviewing: Helping People Change (Applications of 

Motivational Interviewing). The Guilford Press. 2012. 
 



 36 

 

43.  Mitcheson L, Maslin J, Meynen T, Morrison T, Hill R, Wanigaratne S. Applied Cognitive and 
Behavioural Approaches to the Treatment of Addiction: A Practical Treatment Guide. 
Chichester: Wiley-Blackwell. 2010. 

 
44.  Higgins ST, Silberman SH, Heil SH. Contingency management in substance abuse treatment. 

New York, Guilford Press. 
 
45.  Gilbert P. Overcoming depression. A self-help guide using cognitive behavioural techniques. 

London: Robinson. 2009.  
 
46.  Fals-Stewart W, O’Farrell TJ, Birchler GR. Behavioral couples therapy for substance abuse: 

Rationale, methods, and findings, Sci Pract Perspect. 2004; 2: 30–41. 
 
47.  Nowinski J, Baker S, Carroll K. Twelve step facilitation therapy manual. A clinical research 

guide for therapists treating individuals with alcohol abuse and dependence. National Institute 
on Alcohol Abuse and Alcoholism Project MATCH Monograph Series Volume 1. 1999. 
National Institute on Alcohol Abuse and Alcoholism. 

 
48.  University College London scale for rating core and generic therapeutic skills.        

https://www.ucl.ac.uk/pals/ucl-centre-outcomes-research-and-effectiveness. (accessed: 
21.10.21). 

 
49.  Hoffmann TC, Glasziou PP, Boutron I, Milne R, Perera R, Moher D, Altman DG, Barbour V, 

Macdonald H, Johnston M, Lamb SE, Dixon-Woods M, McCulloch P, Wyatt JC, Chan AW, 
Michie S. Better reporting of interventions: template for intervention description and replication 
(TIDieR) checklist and guide. BMJ. 2014; 2358: 1–12.  

 
50.  First MB, Williams JBW, Karg R, Spitzer RL, Structured Clinical Interview for DSM-5 Disorders 

– Clinician Version (SCID-5-CV), American Psychiatric Association, 2015.  
 
51. Sobell LC, Sobell MC. Timeline Follow-back: A Calendar Method for assessing alcohol 
      and drug use. User's guide, Addiction Research Foundation, Toronto, Ontario, 1996.  
 
52.  Marsden J, Farrell M, Bradbury C, Dale-Perera A, Eastwood B, Roxburgh M, Taylor S. 

Development of the treatment outcomes profile. Addiction 2008; 103: 1450–1460.  
 
53.  Bickel WK, Stitzer ML, Bigelow IA, Jasinski JR. Johnson RE. Dose-related blockade of opioid 

challenge effects in opioid dependent humans. J. Pharmacol. Exp. Ther. 1988; 247: 47–53. 
  
54.  McMillan DE, Gilmore-Thomas K. Stability of opioid craving over time as measured by visual 

analog scales. Drug and Alcohol Dependence 1996; 40: 235–239. 
 
55.  May J, Andrade J, Kavanagh DJ, Feeney GFX, Gullo MJ, Statham DJ, Skorka-Brown J,  

Connolly JM, Cassimatis M, Young RM, Connor JP. The Craving Experience Questionnaire: a 
brief, theory-based measure of consummatory desire and craving. Addiction 2014, 109: 728–
735.  

 
56.  May J, Andrade J, Kavanagh DJ. The elaborated intrusion theory of desire: a 10-year 

retrospective and implications for addiction treatments. Addict. Behav. 2015; 36: 29–34.  
 
57.  Nasreddine ZS, Phillips NA, Bédirian V, Charbonneau S, Whitehead V, Collin I, Cummings JL, 

Chertkow H. The Montreal Cognitive Assessment (MoCA): a brief screening tool for mild 
cognitive impairment, J. Am. Geriatr. Soc. 2005; 53: 695–699.  

 
58.  Rush AJ, Trivedi MH, Ibrahim HM, Carmody TJ, Arnow B, Klein DN, Markowitz JC, Ninan PT, 

Kornstein S, Manber R, Thase ME, Kocsis JH, Keller MB. The 16-item Quick Inventory of 
Depressive Symptomatology (QIDS) Clinician Rating (QIDS-C) and Self-Report (QIDS-SR): A 



 37 

 

psychoMETric evaluation in patients with chronic major depression. Biological Psychiatry. 
2003;  54: 573–583. 

 
59.  Kaufman EA, Xia M, Fosco G, Yaptangco M, Skidmore CR, Crowell S. The Difficulties in 

Emotion Regulation Scale Short Form (DERS-SF): validation and replication in adolescent and 
adult samples. Journal of Psychopathology and Behavioral Assessment. 2016;  38: 443–445. 

 
60.  Mundt JC, Marks IM, Shear MK, Greist JM, The Work and Social Adjustment Scale: a simple 

measure of impairment in functioning, Br. J. Psychiatry 2002; 180: 461–464.  
 
61.  Kroenke K, Spitzer RL, Williams JB: The PHQ-15: validity of a new measure for evaluating the 

severity of somatic symptoms. Psychosom Med. 2002; 64: 258–66.  
 
62. Kroenke K, Spitzer RL, Williams JBW, Löwe B. An ultra-brief screening scale for anxiety and  
      depression: the PHQ-4 Psychosomatics. 2009; 50: 613–621.  
 
63. Brooks R. EuroQol: the current state of play. Health Policy. 1996; 37: 53–72.  
 
64. Strada L, Franke GH, Schulte B, Reimer J, Verthein U. Development of OSTQOL: A Measure 
      of Quality of Life for Patients in Opioid Substitution Treatment. Eur Addict Res. 2017; 23: 238– 
      248. 
  
65. Byford S, Barrett B, Metrebian N, Groshkova T, Cary N, Lintzeris N, Strang J.  Cost- 
      effectiveness of injectable opioid treatment v. oral ,methadone for chronic heroin addiction. Br.  
      J. Psychiatry 2013; 203: 341–349.  
 
66.  Neale J, Vitoratou S, Finch E, Lennon P, Mitcheson L, Panebianco D, Rose D, Strang J, 

Wykes T, Marsden J. Development and validation of ‘SURE’: A patient reported outcome 
measure (PROM) for recovery from drug and alcohol dependence’, Drug and Alcohol 
Dependence. 2016; 165: 159–67.  

  
67.  Guy W. ECDU assessment manual for psychopharmacology. Revised.  1976. National 

Institute of Mental Health. Maryland, MD. 
 
68.  Marsden J, Eastwood B, Ali R, Burkinshaw P, Chohan G, Copello A, Burn D, Kelleher M, 

Mitcheson L, Taylor S, Wilson N, Whiteley C, Day E. Development of the Addiction 
Dimensions for Assessment and Personalised Treatment (ADAPT). Drug Alcohol Depend. 
2014; 139: 121–31.  

  
69.  Cook JA, Julious SA, Sones W, Hampson LV, Hewitt C, Berlin JA, Ashby D, Emsley R, 

Fergusson DA, Walters SJ, Wilson ECF, MacLennan G, Stallard N, Rothwell JC, Bland M, 
Brown L, Ramsay CR, Cook A, Armstrong D, Altman D, Vale LD. DELTA2 guidance on 
choosing the target difference and undertaking and reporting the sample size calculation for a 
randomised controlled trial. Trials. 2018; 19: 606.   

 
70.  Schulz KF, Altman, DG, Moher D, CONSORT Group. CONSORT 2010 Statement: updated 

guidelines for reporting parallel group randomised trials. Trials 2010; 24;11: 32.  
 
71.  Thorn JC, Davies CF, Brookes ST, Noble SM, Dritsaki M, Gray E, Hughes DA, Mihaylova B, 

Petrou S, Ridyard C, Sach T, Wilson ECF, Wordsworth S, Hollingworth W. Content of Health 
Economics Analysis Plans (HEAPs) for Trial-Based Economic Evaluations: Expert Delphi 
Consensus Survey. Value Health. 2021; 24: 539–547. 

  
72.  Husereau D, Drummond M, Petrou S, Carswell C, Moher D, Greenberg D, Augustovski F, 

Briggs AH,  Mauskopf J, Loder E. Consolidated Health Economic Evaluation Reporting 
Standards (CHEERS) statement. Pharmacoeconomics 2013; 31: 361–367.  

 



 38 

 

73. Manca A, Hawkins N, Sculpher MJ. Estimating mean QALYs in trial-based cost-effectiveness 
analysis: the importance of controlling for baseline utility. Health Econ. 2005; 14: 487–96.  

 
74.  Fenwick E, Claxton K, Sculpher M. Representing uncertainty: the role of cost-effectiveness 

acceptability curves. Health Econ. 2001;10: 779-787.  
 
75.  Lavori P.W., Dawson R. Adaptive treatment strategies in chronic disease, Annual Review of 

Medicine. 2008; 59: 443-453. 
 
76.  Marsden J, Tai B, Ali R, Hu L, Rush AJ, Volkow N. Measurement-based care using DSM-5 for 

opioid use disorder: can we make opioid medication treatment more effective? Addiction. 
2019; 114:1346–11353.  



Supplementary Files

This is a list of supplementary �les associated with this preprint. Click to download.

EXPOSPIRITChecklist.pdf

https://assets.researchsquare.com/files/rs-1030868/v1/824d0baf54f946e7cdbdca27.pdf

