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Scientific summary

Background

Cannabis is the most commonly used illicit substance among people with psychosis and is associated with
a poorer prognosis, including increased symptom severity, poorer functional outcomes and a significantly
higher risk of relapse. Reducing cannabis use early in the course of psychosis has the potential to improve
recovery, thus improving clinical and social outcomes in the long term. Recent studies have found little
evidence that any intervention so far developed for this cohort is effective.

Contingency management (CM) is an intervention for substance misuse that involves offering incentives
contingent on evidence of abstinence. CM has been shown to be an effective approach in a range of
contexts including smoking cessation and substance misuse disorders. In the one CM randomised controlled
trial (RCT) to date (Bellack AS, Bennett ME, Gearon JS, Brown CH, Yang Y. A randomized clinical trial of a
new behavioral treatment for drug abuse in people with severe and persistent mental illness. Arch Gen
Psychiatry 2006;63:426-32) that has investigated CM for comorbid substance misuse (including cannabis)
in psychosis, CM combined with a psychological intervention was more effective in decreasing substance
misuse than an enhanced treatment-as-usual (TAU) intervention. However, only 7% of the sample had
problematic cannabis use, with most participants being recruited because they were using heroin or cocaine.

In the present study, a RCT was conducted to investigate the clinical effectiveness and cost-effectiveness of
CM in reducing cannabis use among Early Intervention in Psychosis (EIP) service users. The CM intervention
was delivered alongside an optimised version of TAU that comprised a structured psychoeducation
package. The control arm received TAU only. The primary outcome was time to relapse, measured as an
admission to an acute mental health service. Secondary outcomes included cannabis use, psychotic
symptom severity and health economic measures.

Objectives

® To conduct an internal pilot study of a CM intervention for cannabis use in early psychosis that would
explore the feasibility and acceptability of the CM intervention, as well as achieving recruitment and
retention goals in an EIP context.

® To conduct a fully powered multicentre pragmatic RCT in EIP services to investigate the effectiveness
of CM in reducing time to relapse (the primary outcome) among young adults with psychosis.

e To test if a CM intervention results in a decrease in cannabis use and in positive psychotic symptoms,
as well as an increase in participation in work or education, by follow-up, compared with a control arm
that does not receive the intervention (secondary outcomes).

® To assess the cost-effectiveness of the CM intervention from a NHS perspective.

Methods

The CIRCLE (Contingency Intervention for Reduction of Cannabis in Early Psychosis) trial was a multicentre
RCT of CM for cannabis use in psychosis. Participants were recruited via EIP services from 23 NHS trusts
across the Midlands and the south-east of England. EIP service users were eligible for the trial if they had
used cannabis at least once during 12 of the previous 24 weeks, were aged between 18 and 36 years,

had stable accommodation, understood English sufficiently to be able to participate in the assessments and
intervention, were not receiving treatment for cannabis use from another service, were not on a community
treatment order or on probation that required testing for cannabis, and had the capacity to give informed
consent to participate.
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THE CIRCLE TRIAL

Following a pre-trial assessment, participants were randomised to either the CM arm or the control arm.
The CM intervention, offered to participants in the CM arm only, featured financial incentives for cannabis
abstinence, in which abstinence was confirmed using urinalysis. The intervention featured 12 weekly
sessions and was delivered by clinicians following training, with support from the research team.
Participants received a voucher if their urinalysis result demonstrated abstinence from cannabis. The value
of vouchers began at £5 and rose by £5 every 2 weeks in which participants provided negative urine
samples. Participants who passed every session earned £240.

Participants in both arms received an optimised treatment-as-usual (OTAU) package that included a
standardised psychoeducation intervention delivered by EIP staff, in line with guidelines on EIP routine care.
The psychoeducation package presented information on the potential advantages and disadvantages of
cannabis use and cannabis abstinence and was typically delivered to participants in six 30-minute sessions.

The trial featured interview assessments at baseline, at 3 months (at the end of the intervention period)
and at 18 months. The primary outcome was time to relapse, indicated by entry to acute mental health
services and assessed using electronic patient records at 18 months. Raters were blinded at follow-up.

The following data were collected at assessment interview: demographic and social information, including
recent acute mental health services admission history; and current engagement in work or study. Cannabis
use was measured by both urinalysis for the presence of tetrahydrocannabinol (THC) at each assessment
interview and self-reported use. Self-reported cannabis use was measured over the previous 6 months
(baseline and 18-month assessments) or 3 months (3-month assessment) using the timeline followback
method. The history of alcohol and substance misuse disorders was collected with the substance disorders
components of the Structured Clinical Interview for the Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition (SCID). Participants’ symptoms of psychosis were measured with the positive

and negative subscales of the Positive and Negative Syndrome Scale (PANSS). The Client Service Receipt
Inventory, Short Form questionnaire-12 items and the EuroQol-5 Dimensions were administered to provide
data for the health economic analyses.

Statistical analyses were carried out by treatment allocated, using all available participant data.
Kaplan—Meier survival curves by randomised groups were used to examine the primary outcome (time to
relapse) descriptively. Cox proportional hazards modelling was used to compare the primary outcome

of the CM arm with that of the control arm, adjusting for severity of cannabis use at baseline and whether
or not the participant was part of the pilot trial. Secondary outcomes were analysed using regression
models separately at 3 months and 18 months. The proposed sample size for the trial was 544 participants.
Additional analyses were conducted to establish the relative cost-effectiveness of CM compared with OTAU
at 18 months.

In the sample of 551 participants, 85% were male with a mean age of ~25 years. Around one-third of
participants were diagnosed with schizophrenia or schizoaffective disorder and half had other psychoses.
At the time of the baseline assessment, most participants were using cannabis more than three times
per week.

At 18 months post baseline, there was no significant difference in time to admission between the trial arms
[hazard ratio (HR) 1.03, 95% confidence interval (Cl) 0.76 to 1.40]. In both arms, approximately one-third
of participants were admitted to an acute mental health service. The likelihood of at least one admission
did not differ between the arms [odds ratio (OR) 1.02, 95% CI 0.70 to 1.48]. Furthermore, the proportion
of cannabis-positive urine samples at 3 months and 18 months (OR 0.86, 95% CI 0.56 to 1.34; OR 0.84,
95% Cl0.49 to 1.41, respectively), self-reported cannabis-using days [incidence rate ratio (IRR) 0.89,

95% (1 0.75 to 1.04; IRR 1.09, 95% Cl 0.88 to 1.36, respectively] and engagement in work or study
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(OR 0.95, 95% Cl 0.62 to 1.46; OR 0.82, 95% CI 0.50 to 1.35, respectively) did not differ between the
arms. However, the CM arm had slightly lower positive symptoms at 3 months (coefficient -0.07, 95% Cl
—14 to -0), but not at 18 months (coefficient —0.04, 95% CI -0.13 to 0.05). Negative symptoms approached
significance at 3 months (coefficient —0.08, 95% CI -0.16 to 0.00), but not at 18 months (coefficient 0.01,
95% CI-0.08 t0 0.11).

In the health economic analyses, quality-adjusted life-years (a measure of health and life quality) did not
differ between the CM arm and the control arm at either follow-up. However, total costs, including service
use costs, were lower in the CM arm. In particular, the mean cost of inpatient hospital admissions was lower
for the CM arm than the control arm. Further economic evaluations using incremental cost-effectiveness
planes and cost-effectiveness acceptability curves suggest a high probability (85%) that CM is more
cost-effective than the OTAU.

Conclusions

There was no evidence of a difference in the primary outcome (time to relapse) between the CM arm and
the control arm. There were also few between-group differences in secondary outcomes (levels of cannabis
use, symptom severity and engagement in work and education) at either 3 or 18 months’ follow-up.
Despite this, cost-effectiveness analyses suggest that there is an 85% likelihood that the CM intervention
was cost-effective, mainly as a result of higher mean inpatient costs for the control arm compared with the
CM arm. However, the mechanism underlying this is not clear, as there is no evidence of any benefit from
the intervention for the primary outcome or secondary outcomes. More work is needed to explore this
result. Overall, however, the results from the CIRCLE trial indicate that CM, like many other psychotherapies
tested, is not clinically effective at helping reduce cannabis use in this population. This is unfortunate and
underscores the need to keep trialling potentially effective treatments with this cohort.

Trial registration

This trial is registered as ISRCTN33576045.

Funding

Funding for this study was provided by the Health Technology Assessment programme of the National
Institute for Health Research.

© Queen'’s Printer and Controller of HMSO 2019. This work was produced by Johnson et al. under the terms of a commissioning contract issued by the Secretary of State for
Health and Social Care. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional
journals provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should
be addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.






Health Technology Assessment HTA/HTA TAR

ISSN 1366-5278 (Print)
ISSN 2046-4924 (Online)
Impact factor: 3.819

Health Technology Assessment is indexed in MEDLINE, CINAHL, EMBASE, The Cochrane Library and the Clarivate Analytics Science
Citation Index.

This journal is a member of and subscribes to the principles of the Committee on Publication Ethics (COPE) (www.publicationethics.org/).
Editorial contact: journals.library@nihr.ac.uk

The full HTA archive is freely available to view online at www.journalslibrary.nihr.ac.uk/hta. Print-on-demand copies can be purchased from the
report pages of the NIHR Journals Library website: www.journalslibrary.nihr.ac.uk

Criteria for inclusion in the Health Technology Assessment journal
Reports are published in Health Technology Assessment (HTA) if (1) they have resulted from work for the HTA programme, and (2) they
are of a sufficiently high scientific quality as assessed by the reviewers and editors.

Reviews in Health Technology Assessment are termed ‘systematic’ when the account of the search appraisal and synthesis methods
(to minimise biases and random errors) would, in theory, permit the replication of the review by others.

HTA programme

The HTA programme, part of the National Institute for Health Research (NIHR), was set up in 1993. It produces high-quality research
information on the effectiveness, costs and broader impact of health technologies for those who use, manage and provide care in the NHS.
‘Health technologies’ are broadly defined as all interventions used to promote health, prevent and treat disease, and improve rehabilitation
and long-term care.

The journal is indexed in NHS Evidence via its abstracts included in MEDLINE and its Technology Assessment Reports inform National Institute
for Health and Care Excellence (NICE) guidance. HTA research is also an important source of evidence for National Screening Committee (NSC)
policy decisions.

For more information about the HTA programme please visit the website: http:/Awww.nets.nihr.ac.uk/programmes/hta

This report

The research reported in this issue of the journal was funded by the HTA programme as project number 09/144/50. The contractual start date
was in January 2012. The draft report began editorial review in April 2018 and was accepted for publication in February 2019. The authors
have been wholly responsible for all data collection, analysis and interpretation, and for writing up their work. The HTA editors and publisher
have tried to ensure the accuracy of the authors’ report and would like to thank the reviewers for their constructive comments on the draft
document. However, they do not accept liability for damages or losses arising from material published in this report.

This report presents independent research funded by the National Institute for Health Research (NIHR). The views and opinions expressed by
authors in this publication are those of the authors and do not necessarily reflect those of the NHS, the NIHR, NETSCC, the HTA programme
or the Department of Health and Social Care. If there are verbatim quotations included in this publication the views and opinions expressed
by the interviewees are those of the interviewees and do not necessarily reflect those of the authors, those of the NHS, the NIHR, NETSCC,
the HTA programme or the Department of Health and Social Care.

© Queen'’s Printer and Controller of HMSO 2019. This work was produced by Johnson et al. under the terms of a commissioning
contract issued by the Secretary of State for Health and Social Care. This issue may be freely reproduced for the purposes of
private research and study and extracts (or indeed, the full report) may be included in professional journals provided that
suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for
commercial reproduction should be addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation,
Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science Park, Southampton SO16 7NS, UK.

Published by the NIHR Journals Library (www.journalslibrary.nihr.ac.uk), produced by Prepress Projects Ltd, Perth, Scotland
(www.prepress-projects.co.uk).



NIHR Journals Library Editor-in-Chief

Professor Ken Stein Professor of Public Health, University of Exeter Medical School, UK

NIHR Journals Library Editors

Professor John Powell Chair of HTA and EME Editorial Board and Editor-in-Chief of HTA and EME journals.
Consultant Clinical Adviser, National Institute for Health and Care Excellence (NICE), UK, and Honorary Professor,
University of Manchester, and Senior Clinical Researcher and Associate Professor, Nuffield Department of
Primary Care Health Sciences, University of Oxford, UK

Professor Andrée Le May Chair of NIHR Journals Library Editorial Group (HS&DR, PGfAR, PHR journals) and
Editor-in-Chief of HS&DR, PGfAR, PHR journals

Professor Matthias Beck Professor of Management, Cork University Business School, Department of Management
and Marketing, University College Cork, Ireland

Dr Tessa Crilly Director, Crystal Blue Consulting Ltd, UK

Dr Eugenia Cronin Senior Scientific Advisor, Wessex Institute, UK

Dr Peter Davidson Consultant Advisor, Wessex Institute, University of Southampton, UK
Ms Tara Lamont Director, NIHR Dissemination Centre, UK

Dr Catriona McDaid Senior Research Fellow, York Trials Unit, Department of Health Sciences,
University of York, UK

Professor William McGuire Professor of Child Health, Hull York Medical School, University of York, UK
Professor Geoffrey Meads Professor of Wellbeing Research, University of Winchester, UK
Professor John Norrie Chair in Medical Statistics, University of Edinburgh, UK

Professor James Raftery Professor of Health Technology Assessment, Wessex Institute, Faculty of Medicine,
University of Southampton, UK

Dr Rob Riemsma Reviews Manager, Kleijnen Systematic Reviews Ltd, UK
Professor Helen Roberts Professor of Child Health Research, UCL Great Ormond Street Institute of Child Health, UK
Professor Jonathan Ross Professor of Sexual Health and HIV, University Hospital Birmingham, UK

Professor Helen Snooks Professor of Health Services Research, Institute of Life Science, College of Medicine,
Swansea University, UK

Professor Ken Stein Professor of Public Health, University of Exeter Medical School, UK

Professor Jim Thornton Professor of Obstetrics and Gynaecology, Faculty of Medicine and Health Sciences,
University of Nottingham, UK

Professor Martin Underwood Warwick Clinical Trials Unit, Warwick Medical School, University of Warwick, UK

Please visit the website for a list of editors: www.journalslibrary.nihr.ac.uk/about/editors

Editorial contact: journals.library@nihr.ac.uk




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 100
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 100
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU (Web PDFs for NIHR Journals Library article summaries \(executive summary, scientific summary, lay summary\). RGB colour space, low-resolution images.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


