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ABSTRACT
Background

Buprenorphine maintenance treatment has been evaluated in randomised controlled trials against placebo medication, and separately
as an alternative to methadone for management of opioid dependence.

Objectives

To evaluate buprenorphine maintenance compared to placebo and to methadone maintenance in the management of opioid dependence,
including its ability to retain people in treatment, suppress illicit drug use, reduce criminal activity, and mortality.

Search methods

We searched the following databases to January 2013: Cochrane Drugs and Alcohol Review Group Specialised Register, Cochrane
Central Register of Controlled Trials, MEDLINE, EMBASE, Current Contents, PsycLIT, CORK, Alcohol and Drug Council of
Australia, Australian Drug Foundation, Centre for Education and Information on Drugs and Alcohol, Library of Congress, reference
lists of identified studies and reviews. We sought published/unpublished randomised controlled trials (RCTs) from authors.

Selection criteria

Randomised controlled trials of buprenorphine maintenance treatment versus placebo or methadone in management of opioid-
dependent persons.

Data collection and analysis

We used Cochrane Collaboration methodology.

Main results

We include 31 trials (5430 participants), the quality of evidence varied from high to moderate quality.

There is high quality of evidence that buprenorphine was superior to placebo medication in retention of participants in treatment
at all doses examined. Specifically, buprenorphine retained participants better than placebo: at low doses (2 - 6 mg), 5 studies, 1131
participants, risk ratio (RR) 1.50; 95% confidence interval (CI) 1.19 to 1.88; at medium doses (7 - 15 mg), 4 studies, 887 participants,
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RR 1.74; 95% CI 1.06 to 2.87; and at high doses (> 16 mg), 5 studies, 1001 participants, RR 1.82; 95% CI 1.15 to 2.90. However,
there is moderate quality of evidence that only high-dose buprenorphine (> 16 mg) was more effective than placebo in suppressing
illicit opioid use measured by urinanalysis in the trials, 3 studies, 729 participants, standardised mean difference (SMD) -1.17; 95%
CI -1.85 to0 -0.49, Notably, low-dose, (2 studies, 487 participants, SMD 0.10; 95% CI -0.80 to 1.01), and medium-dose, (2 studies,
463 participants, SMD -0.08; 95% CI -0.78 to 0.62) buprenorphine did not suppress illicit opioid use measured by urinanalysis better
than placebo.

There is high quality of evidence that buprenorphine in flexible doses adjusted to participant need,was less effective than methadone
in retaining participants, 5 studies, 788 participants, RR 0.83; 95% CI 0.72 to 0.95. For those retained in treatment, no difference
was observed in suppression of opioid use as measured by urinalysis, 8 studies, 1027 participants, SMD -0.11; 95% CI -0.23 to 0.02
or self report, 4 studies, 501 participants, SMD -0.11; 95% CI -0.28 to 0.07, with moderate quality of evidence.

Consistent with the results in the flexible-dose studies, in low fixed-dose studies, methadone (< 40 mg) was more likely to retain
participants than low-dose buprenorphine (2 - 6 mg), (3 studies, 253 participants, RR 0.67; 95% CI: 0.52 to 0.87). However, we
found contrary results at medium dose and high dose: there was no difference between medium-dose buprenorphine (7 - 15 mg) and
medium-dose methadone (40 - 85 mg) in retention, (7 studies, 780 participants, RR 0.87; 95% CI 0.69 to 1.10) or in suppression of
illicit opioid use as measured by urines, (4 studies, 476 participants, SMD 0.25; 95% CI -0.08 to 0.58) or self report of illicit opioid use,
(2 studies, 174 participants, SMD -0.82; 95% CI -1.83 to 0.19). Similarly, there was no difference between high-dose buprenorphine
(> 16 mg) and high-dose methadone (> 85 mg) in retention (RR 0.79; 95% CI 0.20 to 3.16) or suppression of self-reported heroin
use (SMD -0.73; 95% CI -1.08 to -0.37) (1 study, 134 participants).

Few studies reported adverse events ; two studies compared adverse events statistically, finding no difference between methadone and
buprenorphine, except for a single result indicating more sedation among those using methadone.

Authors’ conclusions

Buprenorphine is an effective medication in the maintenance treatment of heroin dependence, retaining people in treatment at any
dose above 2 mg, and suppressing illicit opioid use (at doses 16 mg or greater) based on placebo-controlled trials.

However, compared to methadone, buprenorphine retains fewer people when doses are flexibly delivered and at low fixed doses. If
fixed medium or high doses are used, buprenorphine and methadone appear no different in effectiveness (retention in treatment and
suppression of illicit opioid use); however, fixed doses are rarely used in clinical practice so the flexible dose results are more relevant to
patient care. Methadone is superior to buprenorphine in retaining people in treatment, and methadone equally suppresses illicit opioid

use.

PLAIN LANGUAGE SUMMARY
Buprenorphine maintenance versus placebo or methadone maintenance for opioid dependence
Background

Methadone is widely used as a replacement for illicit opioid use such as heroin in medically-supported opioid substitution maintenance
programmes. Two other drugs have been used to help reduce illicit opioid use, specifically buprenorphine and LAAM (levo-alpha-
acetylmethadol). LAAM is not used in current clinical practice. Buprenorphine is currently used and can reduce illicit opioid use
compared with placebo, although it is less effective than methadone. Buprenorphine is an opioid drug that is not as potent as heroin and
methadone, although the effects of buprenorphine may last longer. Buprenorphine can be taken once every two days. The trials include
different formulations of buprenorphine: sublingual solution, sublingual tablets, combined buprenorphine/naloxone sublingual tablet
and an implant.

Key results

The review of trials found that buprenorphine at high doses (16 mg) can reduce illicit opioid use effectively compared with placebo,
and buprenorphine at any dose studied retains people in treatment better than placebo.

Buprenorphine appears to be less effective than methadone in retaining people in treatment, if prescribed in a flexible dose regimen
or at a fixed and low dose (2 - 6 mg per day). Buprenorphine prescribed at fixed doses (above 7 mg per day) was not different from
methadone prescribed at fixed doses (40 mg or more per day) in retaining people in treatment or in suppression of illicit opioid use.
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Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



SUMMARY OF FINDINGS FOR THE MAIN COMPARISON [Explanation]

Buprenorphine maintenance compared with methadone maintenance for opioid dependence

Patient or population: People with opioid dependence.
Settings: Inpatient and outpatient
Intervention: Buprenorphine maintenance at flexible doses
Comparison: Methadone maintenance at flexible doses

Outcomes

Relative effect

No of Participants

Quality of the evidence

Comments

(95% ClI) (studies) (GRADE)
Retention in treatment  RR 0.83 11 (1391); DOOPD Greater retention in the
(0.7310 0.95)* 5 double-blind (788) high methadone group.
6 open-label (603) * the heterogeneity is sig-
nificant.
When the double-blind
studies are analysed sep-
arately the heterogeneity
is not significant and the
RRis 0.83 (0.72 to 0.95)
Morphine-positive SMD -0.11 8 (1027) SBPPO No difference.
urines (-0.23 10 0.02) moderate
Self-reported heroin use SMD -0.11 4 (501) DDDO No difference.
(-0.28 t0 0.07) moderate
Cocaine-positive urines SMD 0.10 6 (919) SDDO No difference.
(-0.05 to 0.25) moderate
Benzodiazepine-positive SMD 0.05 6 (859) SDDO No difference.
urines (-0.09 10 0.18] moderate

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk
(and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).

Cl: Confidence interval; RR: Risk Ratio; SMD: standardised mean difference

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change

the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to

change the estimate.

Very low quality: We are very uncertain about the estimate.
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BACKGROUND

Description of the condition

Opioids are a class of compounds that elicit analgesic effect by
binding to opioid receptors within the central and peripheral
nervous system. Opioids include natural opiates such as opium
(from the poppy) and morphine, and natural derivatives or syn-
thetic compounds such as heroin (diacetylmorphine), oxycodone,
buprenorphine and methadone.

Opioids produce euphoria and have been associated with recre-
ational use. They are generally consumed by injection or inhala-
tion of the fumes produced by heating. Regular use of opioids can
lead to opioid dependence. Opioid dependence is a medical diag-
nosis that involves the inability to cease using opioids. The DSM-
IV criteria for dependence (cited here as the studies predominantly
use DSM-IV, whereas DSM-V was released in 2013) require three
or more of the following features:

1. A strong desire or sense of compulsion to take the drug;

2. Difficulties in controlling drug-taking behaviour in terms
of its onset, termination, or levels of use;

3. A physiological withdrawal state when drug use is stopped
or reduced, as evidenced by: the characteristic withdrawal
syndrome for the substance; or use of the same (or a closely
related) substance with the intention of relieving or avoiding
withdrawal symptoms;

4. Evidence of tolerance, such that increased doses of the drug
are required in order to achieve effects originally produced by
lower doses;

5. Progressive neglect of alternative pleasures or interests
because of drug use, increased amount of time necessary to
obtain or take the drug or to recover from its effects;

6. Persisting with drug use despite clear evidence of overtly

harmful consequences, such as harm to the liver, depressive
mood states or impairment of cognitive functioning.
The illegality of opioids such as heroin precludes the accurate as-
sessment of how many people use these drugs, but recent estimates
suggest there are between 15 and 39 million problem opioid users
worldwide (Degenhardt 2012), and although the prevalence of
opioid dependence is low (0.6 - 0.8% of the global population;
UNODC 2012), the burden to the individual and the commu-
nity is significant. Illicit opioid dependence is a significant public
health problem with heroin use associated with the spread of in-
fectious disease (e.g., HIV, hepatitis B and C) and overdose deaths
(Degenhardt 2011; Mathers 2008; Nelson 2011).

Description of the intervention

Dole and Nyswander defined opioid dependence as a “physiolog-
ical disease characterised by a permanent metabolic deficiency”
which was best managed by administering the opioid-dependent

person “a sufficient amount of drug to stabilise the metabolic defi-
ciency” (Dole 1965). In the early 1960s they introduced orally-ad-
ministered maintenance doses of the synthetic opioid drug meth-
adone as a treatment for opioid dependence. Maintenance treat-
ment is designed to be an ongoing treatment. The substitution of
legal opioids in known doses and purity provides an opportunity
to stabilise the person by eliminating withdrawal, craving, partic-
ipation in obtaining illegal opioids and use of needles.
Methadone maintenance treatment (MMT) has been one of the
main forms of treatment for opioid dependence. As described else-
where (Faggiano 2003; Mattick 1998; Mattick 2009), mainte-
nance treatment with oral methadone appears to be an effective
and accepted intervention for illicit opioid (heroin) dependence,
and it is widely used in some countries. Yet MMT has a num-
ber of negative characteristics which potentially influence its effec-
tiveness and which have led to an interest in alternative pharma-
cotherapies and methods of treatment delivery (Mattick 1998).
The negative aspects of methadone are set out below.

One negative aspect of methadone is its potential to produce and/
or maintain dependence on opioids, such that people experience
withdrawal if a daily dose is missed, and detoxification can be a
lengthy and difficult process which can discourage people from
attempting withdrawal (of course, withdrawal from heroin and
other opioids have similar problems). Additionally, because meth-
adone is a full opioid agonist, there is no ceiling to the level of
respiratory depression or sedation which methadone can induce,
and methadone overdose can therefore be fatal (Drummer 1992).
Although it is a long-acting opioid, in some countries and set-
tings, the inconvenience of daily dosing and clinic visits may be
unattractive to clients, and restrictions imposed by the daily dos-
ing schedule on clients’ general lifestyle and on opportunities to
sustain employment may also limit its acceptance to heroin users.
The provision of takeaway doses of methadone results in problems
of diversion of the drug for illicit use by those not in treatment,
although the extent of this problem varies across countries. Fi-
nally, heroin users have developed their own ’lore’ regarding meth-
adone’s negative effects, although their views may not always be
accurate or favourable. Thus, despite its many advantages, meth-
adone maintenance appears to have limited suitability for some
people. In some countries there may be restrictions on the use of
methadone as far as doses and duration are concerned, and this
may impair adequate clinical practice. These factors may restrict
the ability of methadone to attract certain users into treatment,
and the examination of alternative medications to broaden the
range of pharmacotherapies has been the focus of research over

recent years (e.g., Ling 2003; Mitchell 2004).

How the intervention might work

There are a number of alternatives to methadone as a maintenance
agent in the management of opioid dependence, as all opioids
show cross-tolerance. The most promising of these involve phar-
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macotherapies which treat people with a pharmaceutical-grade
opioid which has a long duration of action. These include the
opiate partial agonist buprenorphine, the full agonist levo-alpha-
acetylmethadol (LAAM) (Clark 2002; Johnson 2000) and sus-
tained released morphine sulphate (Mitchell 2004; White 2007).
LAAM is no longer used in clinical practice. In addition, heroin-
assisted treatment has been used in the management of opioid de-
pendence, most notably in Switzerland (Perneger 1998).

This review focuses on the role of buprenorphine as a maintenance
therapy in the management of opioid dependence. Buprenorphine
is a potent synthetic opioid analgesic initially used for the man-
agement of acute pain. Pharmacologically, buprenorphine causes
morphine-like subjective effects and produces cross-tolerance to
other opioids.

Unlike methadone and heroin (which are full agonists), buprenor-
phine is a partial agonist and exerts weaker opioid effects at opi-
oid receptor sites. This partial agonist action appears to make
buprenorphine safer in overdose. Other benefits of buprenorphine
may include an easier withdrawal phase and, because of the longer
duration of action, the option of alternate-day dosing.

It was during the initial development of buprenorphine as an anal-
gesic in the 1970s that its potential utility as a substitution agent
in the treatment of opioid dependence was recognised. Early work
(Jasinski 1978) using buprenorphine administered by the subcu-
taneous route, characterised it as an opioid with low physical de-
pendence liability with a minimal withdrawal syndrome. Subse-
quently, others (Fudala 1990) provided evidence that buprenor-
phine does produce a mild to moderate mu-agonist withdrawal
syndrome. It was thought that at doses somewhat greater than
those used for analgesia it could be used in the treatment of opioid
dependence (Jasinski 1978). Since that time a substantial interna-
tional research effort has addressed the efficacy of buprenorphine
maintenance therapy in randomised controlled trials (RCTs).

Why it is important to do this review

Clinical trials conducted in the USA. showed buprenorphine to
be superior to placebo medication, but when buprenorphine and
methadone maintenance were compared in a series of impressive
studies using fixed doses of the drugs, the results were mixed. Some
of the fixed-dose studies showed no difference in efficacy, whereas
others showed superiority for methadone, and yet others showed
the reverse pattern. The investigators in these fixed-dose studies
frequently concluded that the doses of buprenorphine or metha-
done chosen were too low, or that poor induction regimens led to
poor retention and affected trial results. A series of variable- (or
flexible-) dose studies have been conducted and shown essentially
equivalent results for the two drugs. In these flexible-dose studies,
dose is adjusted to individual need rather than participants being
randomly assigned to a set and unchanging dose, as in the fixed-
dose studies.

Given the mixed results of the early studies, it is important to at-
tempt a systematic integration of the literature. Of particular im-
portance is separately assessing the fixed- and flexible-dose studies
and considering the results in the light of the differing doses and
other individual trial features. Additionally, this review separately
summarises the available placebo-controlled trial results.

This is an update of a Cochrane review, incorporating additional
studies, which was first published in 2002 and updated in 2008.

OBJECTIVES

To evaluate buprenorphine maintenance compared to placebo and
to methadone maintenance in the management of opioid depen-
dence, including its ability to retain people in treatment, suppress
illicit drug use, reduce criminal activity, and mortality.

METHODS

Criteria for considering studies for this review

Types of studies

Randomised controlled trials of buprenorphine maintenance ver-
sus methadone maintenance or versus placebo medication in the
management of opioid dependence.

Types of participants

Individuals dependent on heroin or other opioids. We made no
distinction between those using heroin and those in methadone
treatment prior to entering the research trial treatment. We ex-
cluded trials of pregnant women, as a separate review of opioid
maintenance therapy for pregnant women has been completed
(Minozzi 2013).

Types of interventions

Experimental interventions: Buprenorphine maintenance ther-
apy (BMT) using doses above 1 mg (“which was adopted to
serve essentially as a placebo” dose in the context of heroin/opi-
oid dependence (Ling 1998, p.477)), using sublingual tablets, an
ethanol-based solution and more recently implants, containing
buprenorphine.

Control Interventions: Methadone maintenance therapy (MMT)
with doses of 20 mg methadone per day or higher, or placebo,
or 1 mg of buprenorphine per day (as adopted by Ling to “serve
essentially as a placebo” dose in one study (Ling 1998, p.477)).
We excluded studies using methadone or buprenorphine for detox-
ification without a maintenance phase.

Buprenorphine maintenance versus placebo or methadone maintenance for opioid dependence (Review) 5
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Types of outcome measures

Primary outcomes

1. Retention in treatment as measured by intention-to-treat
(i.e., the number of participants still in treatment at the end of
the study);

2. Use of opioids as measured by: a) urinalysis results positive
for heroin metabolite (i.e., morphine); b) self-reported heroin
use;

3. Use of other substances of abuse as measured by: a)
urinalysis results positive for cocaine; b) urinalysis results positive
for benzodiazepines;

4. Criminal activity as measured by self report;

5. Mortality.

Secondary outcomes
1. Physical health;
2. Psychological health;

3. Adverse effects of medication.

Search methods for identification of studies

Electronic searches

In consultation with a drug and alcohol research information spe-
cialist, we developed a specific search strategy for each database
searched with no language restrictions. We searched the Cochrane
Central Register of Controlled Trials (CENTRAL), The Cochrane
Library, 2013, Issue 1, PubMed (January 2003 to January 2013),
and EMBASE (January 2003 to January 2013); see Appendix 1;
Appendix 2; and Appendix 3.
As several drug and alcohol journals are not indexed on the main
electronic databases, we also searched the following databases:

e Current Contents;

e PsycLIT;

e CORK [www.projectcork.org/database_search/search_
form.html];

e Alcohol and Drug Council of Australia (ADCA) [
www.adca.org.au];

e Australian Drug Foundation (ADF -VIC) [
www.adf.org.au/];

o Centre for Education and Information on Drugs and
Alcohol (CEIDA) [www.ceida.net.au/];

o Australian Bibliographic Network (ABN).

Searching other resources

We also searched the following:

1. Some of the main electronic sources of ongoing trials
(National Research Register, meta-Register of Controlled Trials;
Clinical Trials.gov; Agenzia Italiana del Farmaco);

2. Conference proceedings likely to contain trials relevant to
the review (US College on Problems of Drug Dependence -
CPDD);

3. Library of Congress databases, for studies and book
chapters with the key terms: buprenorphine, methadone, clinical
trial, and randomised control trial;

4. National focal points for drug research (e.g., National
Institute of Drug Abuse (NIDA), National Drug & Alcohol
Research Centre (NDARCQ));

5. Reference lists of all relevant papers to identify further
studies.

We consulted authors of identified RCTs for any other published
or unpublished RCTs comparing the efficacy of buprenorphine
and methadone maintenance as therapies for opioid dependence.

Data collection and analysis

Selection of studies

We obtained each potentially relevant study located in the search,
and two of four review authors independently assessed it for in-
clusion. Studies were eligible irrespective of publication status or

language of publication.

Data extraction and management

The two review authors who selected a study for inclusion then
independently extracted the data for that study. Each review au-
thor assessed the same number of studies. We used a standardised
checklist or data extraction, with a third review author acting as
arbiter in cases of disagreement, and unresolved disagreements on
inclusion, study quality or extraction being referred to the edi-
tor. Where required, we sought missing or clarifying information
by contacting study authors. We handled multi-arm studies (e.g.,
Fudala 2003) by combining relevant groups and avoiding dou-
ble-counting of participants. Measurement scales were compatible
across studies for the main outcomes, with dichotomous data or
means and standard deviations being used in all cases.

Assessment of risk of bias in included studies

We assessed the new studies included in this updated version and
reassessed the studies already included in the existing review, using
the criteria and the method indicated in the Cochrane Handbook
for Systematic Reviews of Interventions (Higgins 2011).

The recommended approach for assessing risk of bias in studies
included in Cochrane reviews is a two-part tool, addressing six spe-
cific domains (namely randomisation sequence generation, ran-
domisation allocation concealment, blinding of participants and
assessors, incomplete outcome data, selective reporting and other
potential biases). The first part of the tool involves describing what
was reported to have happened in the study. The second part of
the tool involves assigning a judgement, in terms of "low’, high’
or "unclear’, relating to the risk of bias for that entry. To make
these judgements we used the criteria indicated by Chapter 8 of
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theCochrane Handbook and their applicability to the addiction
field.

For this updated review, we considered the following domains to
be relevant: sequence generation, allocation concealment (avoid-
ance of selection bias), blinding of participants, personnel and
outcome assessor (performance and detection bias) and incom-
plete outcome data (attrition bias). See Appendix 4 for a detailed
description of the criteria used. As sequence generation and allo-
cation concealment were adequately described in only a minority
of trials (leaving it unclear whether the process was or was not
adequate), it was not possible to meaningfully analyse trials by
stratifying on these randomisation variables. To address the better-
reported blinded/unblinded status, we report where possible the
open-label (unblinded) studies separately from the blinded com-
parisons. Where incomplete data were reported (especially in the
case of urine analysis of ongoing drug use), we wrote to the authors
of the study seeking those data and included them where available.

Measures of treatment effect

We calculated a standardised effect size for each study, based on the
outcome measure reported. As the retention-in-treatment data are
a dichotomous outcome, we calculated the risk ratio (RR) and its
95% confidence interval (CI). We estimated a standardised mean
difference for continuous outcomes (urine results, self-reported
heroin use, and criminal activity). Urine data were provided in
reports (or by authors in response to our request) in the form of
the average number of positive urines and a standard deviation,
by treatment group.

Unit of analysis issues

The urine data are presented as a continuous outcome measure
but are based on data requested directly from authors. This was
necessary as urine results in the literature are routinely reported
as the percentage of urine samples collected per treatment group
that were positive or negative for a given drug (e.g., heroin) across
the study period. These ’count data’ are not compatible with the
analysable data fields in Review Manager 5 (RevMan) (i.e., con-
tinuous, dichotomous, individual patient data). Based on advice
provided by Cochrane statisticians, we asked the study authors
to calculate the number of positive urines for each participant in
each treatment group and derive a mean number of positive urines
with a standard deviation, allowing for analysis of urine results
as continuous data. These additional data were not available for
four studies at the time of writing this review, and urine results
are therefore not presented for these studies (Kosten 1993; Neri
2005; Oliveto 1999; Pani 2000,).

Assessment of heterogeneity

We assessed statistically significant heterogeneity among primary
outcome studies with the Chi? test and I2 heterogeneity test (

Higgins 2003). A significant Chi? ( P < 0.05) and I? of at least

50% was considered as statistical heterogeneity.

Data synthesis

We derived the pooled effect size estimate for each domain of mea-
surement (retention in treatment, urine analysis results for heroin/
morphine, urine analysis results for cocaine, and urine analysis
results for benzodiazepines). Given the diverse treatment settings
and countries of the studies involved, we used a random-effects
model.

We integrated the results from the meta-analytic review into a
discussion, taking into consideration other publications such as
studies of the pharmacology of methadone and buprenorphine.
We took convergence of evidence from the meta-analysis and from
the narrative review to indicate a robust conclusion.

RESULTS

Description of studies

See the Characteristics of included studies table.

Evidence on the efficacy of buprenorphine has come from placebo-
controlled trials (Ahmadi 2002a; Ahmadi 2003b; Ahmadi 2004;
Fudala 2003; Johnson 1995a; Kakko 2003; Kakko 2007; Krook
2002; Ling 1998; Ling 2010; Schottenfeld 2008), from fixed-
dosing studies of buprenorphine versus methadone maintenance
treatment (Ahmadi 2003a; Ahmadi 2003b; Bickel 1988; Fischer
1999; Johnson 1992; Kosten 1993; Kristensen 2005; Ling 1996;
Oliveto 1999; Pani 2000; Schottenfeld 2005; Uehlinger 1998)
and from variable- or flexible-dosing studies of buprenorphine
versus methadone maintenance treatment (Fischer 1999; Johnson
2000; Kristensen 2005; Lintzeris 2004; Magura 2009; Mattick
2003; Neri 2005; Petitjean 2001; Soyka 2008a; Strain 1994a;
Strain 1994b). Many of the earlier studies used the sublingual solu-
tion formulation (Johnson 1992; Johnson 1995a; Ling 1996; Ling
1998; Oliveto 1999; Schottenfeld 1997; Schottenfeld 2005; Strain
1994a; Strain 1994b) and a few more recent studies have used the
combined buprenorphine-naloxone tablet (Fudala 2003; Kakko
2007; Kamien 2008; Magura 2009). One study used buprenor-
phine implant formulation (Ling 2010). The remaining sixteen
studies used the sublingual tablet formulation.

Results of the search

We identified 6495 studies through the electronic and other
searches. Of these, we discarded 1794 studies as they were identi-
fied as duplicates. We eliminated a further 1733 studies after re-
viewing titles. We examined the full text of 61 studies, and elimi-
nated a further 36, leaving 31 studies included in the analysis. See
Figure 1.
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Figure 1. Study flow diagram.

5495 records
identified through

database 5016 duplicate records
searching and remaoved
identified through

additional sources

T

1479 records 1412 records
screened by title excluded

¥

&7 full-text articles
assessed far

eligibility

36 full-text articles
excluded

¥

31 studies
included in
qualitative
synthesis

¥

31 studies
included in
quantitative
synthesis
(meta-analysis)

Buprenorphine maintenance versus placebo or methadone maintenance for opioid dependence (Review)
Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Included studies

We include 31 studies (5430 participants) in this review.
Country of origin of the included studies

Fifteen studies were from North America (Fudala 2003; Johnson
1992; Johnson 1995a; Johnson 2000; Kamien 2008; Kosten
1993; Ling 1996; Ling 1998; Ling 2010; Magura 2009; Oliveto
1999; Schottenfeld 1997; Schottenfeld 2005; Strain 1994a; Strain
1994b), nine were from Europe (Fischer 1999; Kakko 2003;
Kakko 2007; Kristensen 2005; Krook 2002; Neri 2005; Pani
2000; Petitjean 2001; Soyka 2008a), four from the Middle East
(Ahmadi 2002a; Ahmadi 2003a; Ahmadi 2003b; Ahmadi 2004),
two from Australia (Lintzeris 2004; Mattick 2003) and one from
Asia (Schottenfeld 2008).

Characteristics of the participants

The majority of participants in these studies were male, consis-
tent with the profile of heroin-dependant users generally. They
tended to be approximately 30 years of age, with different pre-
vious treatment histories and prevalence of use of other drugs,
again consistent with what is known about heroin users presenting
for treatment. The number of participants in these studies varied
between 40 in one study (Kakko 2003) up to 736 in the study
by Ling 1998. The largest comparative trial of methadone versus
buprenorphine included was reported by Mattick 2003, with 405
participants. Many of the studies had quite small numbers of par-
ticipants in each individual treatment group. The characteristics
of the participants and the inclusion and exclusion criteria were
well described in all of the studies.

Duration of intervention

The interventions ranged in duration from 2 weeks through to
52 weeks. By and large, the interventions used clinically relevant
doses of medication, although as noted earlier a number of the
studies used predetermined fixed doses of medication (i.e., not tai-
lored to individual treatment preference or need) and this created
some limitations in terms of generalisability to day-to-day clinical
practice, where flexible dosing is used.

Characteristics of the intervention and types of comparisons
Twenty studies involved comparisons of methadone and buprenor-
phine. The remaining eleven studies compared buprenorphine
with placebo, where placebo was defined as either true placebo
(Fudala 2003; Johnson 1995a; Kakko 2003; Kakko 2007; Krook
2002; Ling 2010; Schottenfeld 2008) or a 1 mg dose of buprenor-
phine (Ahmadi 2002a; Ahmadi 2003a; Ahmadi 2004; Ling 1998).
Because of the use of 1 mg buprenorphine as a placebo dose, it is
possible that we have underestimated the effect of buprenorphine
atactive doses. However, the approach is conservative and unlikely
to bias results in favour of buprenorphine.

The studies selected for this review had two distinct dosing
approaches. Eleven studies used flexible dosing (Fischer 1999;
Johnson 2000; Kristensen 2005; Lintzeris 2004; Magura 2009;
Mattick 2003; Neri 2005; Petitjean 2001; Soyka 2008a;Strain
1994a; Strain 1994b) where dose is titrated according to partici-

pant preference within a broad upper and lower dose limit. The
remaining studies used fixed-dosing schedules where participants
were randomised to receive a fixed dose or a dose with a narrow
dose range, without dose adjustment after stabilisation.
As most of the studies with fixed-dosing schedules had more than
one dose comparison, we have broadly classified the treatment
groups as low dose’, 'medium dose’ and "high dose’ for the respec-
tive pharmacotherapy. These categories are arbitrary, driven by the
doses used in the studies, and they do not reflect dose equivalence
between methadone and buprenorphine. In the case of metha-
done, dose ranges up to 40 mg were classified as low dose, between
40 mg and 85 mg as medium dose, and more than 85 mg as high
dose. In the case of buprenorphine studies where methadone was
the comparator, dose ranges for buprenorphine between 2 mgand
6 mg were classified as low dose and between 7 mg and 15 mg as
medium dose, and 16 mg as high dose. In the case of the buprenor-
phine studies where placebo (i.e. 0 mg or 1 mg) is the compara-
tor (Johnson 1995a; Ling 1998) we included three buprenorphine
dose levels; 0 - 1 mg versus 2 - 6 mg (Ahmadi 2002a; Ahmadi
2003a; Ahmadi 2004; Johnson 1995a; Ling 1998), 0 - 1 mg versus
7 - 15 mg (Ahmadi 2003a; Ahmadi 2004; Johnson 1995a; Ling
1998), and 0 - 1 mg versus 16 mg (Fudala 2003; Kakko 2003;
Krook 2002; Ling 1998).
Because of the design of the studies included in the review, we
were also able to conduct analyses of:

e low-dose buprenorphine versus low-dose methadone;

e low-dose buprenorphine versus medium-dose methadone;

e medium-dose buprenorphine versus medium-dose
methadone;

e high-dose buprenorphine versus high-dose methadone;

e buprenorphine (low-dose, medium-dose and high-dose)

versus placebo medication.
P

Again, we used 1 mg of buprenorphine as a placebo dose, as it has
been defined in this way by others (Ling 1998) who refer to this
dose as being “adopted to serve essentially as a placebo”.

The study by Johnson 2000 is classified as a flexible-dose study and
we did not include the 20 mg methadone fixed-dose group from
that study in the analyses as we did not choose to compare a low-
dose fixed methadone maintenance treatment (MMT) dose with a
flexible buprenorphine maintenance treatment (BMT) dose. Spe-
cific study doses are provided in the Characteristics of included
studies table.

The number of positive urines in each treatment group used to
derive the mean number of positive urines with a standard devia-
tion was not available for four studies (Kosten 1993; Neri 2005;
Oliveto 1999; Pani 2000), and urine results are therefore not pre-
sented for these studies.

The reader should be aware that some of the studies used an
aqueous ethanol-based buprenorphine solution which has been
reported by some to have a higher bioavailability than the mar-
keted tablet. As the literature on dose equivalence of the solution
and the tablet was sparse, and the pharmacodynamics and phar-
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macokinetics and dosing practices within trials were not well-ar-
ticulated, we used the doses as defined by the study authors rather
than trying to estimate the dose equivalence per study. It is also
noted that intra- and inter-individual differences in metabolism,
effects of pregnancy, and concurrent illicit drug use will all affect
blood levels of medications. This approach seemed reasonable as
no blood levels of the medication were given in the studies.

Four studies (Fudala 2003; Kakko 2007; Kamien 2008; Magura
2009) used the buprenorphine-naloxone formulation.

e Fudala 2003: fixed high-dose buprenorphine-naloxone
versus placebo;

e Kakko 2007: fixed medium-dose buprenorphine-naloxone
versus placebo;

e Kamien 2008: fixed medium-dose buprenorphine-naloxone
versus medium-dose methadone and high-dose buprenorphine-
naloxone versus high-dose methadone;

e Magura 2009: flexible-dose buprenorphine-naloxone versus
methadone.

We considered empirically testing these four studies separately but
they involve different dosing regimens. To be consistent with the
analysis in this review where studies were grouped by dosage (both
the dose size and whether they are flexible or fixed), we did not
combine the buprenorphine-naloxone studies. The results from
all four studies that use the combination formula showed results
favouring the buprenorphine-naloxone combination.

Excluded studies

We excluded 36 studies. Four studies (Bickel 1988; Meader 2010;
Resnick 1992; Woody 2008) were essentially trials of detoxifica-
tion or withdrawal. The study of Bouchez 1998 was a non-ran-
domised comparison of methadone, buprenorphine and morphine
sulphate. Giacomuzzi 2003 was an open-label, non-randomised
comparison of methadone and buprenorphine. Two studies in-
volved treating people with chronic pain and iatrogenic opioid
dependence (Neumann 2013; Weiss 2011).

Three studies were trials of dosing schedules (Johnson 1995b;
Marsch 2005; Montoya 2004). Three studies were feasibility or
efficacy trials that did not report doses or outcome variables of
interest (Bond 2004; Gerra 2004; Sigmon 2004). One study was
of the transfer to opioid replacement therapy (Jones 2005a), and
papers by O’Connor 1998 and Lucas 2010 were trials of treatment
setting, not of medication. Four studies involved pregnant women
(Fischer 2006; Jones 2005b; Jones 2010b). The Pinto 2008 study
was a feasibility trial and no participants were randomised, and
the studies by Sacerdote 2008, Gryczynski 2013 and McKeganey
2013 were not randomised trials.

The remaining studies were a number of interim reports or sec-
ondary analysis of trials already included in this review, and data
from only one article for each trial were included in the re-
view (Eder 1998; Harris 2005; Kosten 2004; Lott 2006; Oliveto
1994; Schottenfeld 1998; Soyka 2008b; Stine 1994; Strain 1996;
Uehlinger 1998; Warden 2012).

Risk of bias in included studies

See 'Risk of bias’ tables in the Characteristics of included studies
Table, Figure 2 and Figure 3.

Figure 2. Risk of bias graph: review authors’ judgements about each risk of bias item presented as
percentages across all included studies.
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Figure 3. Risk of bias summary: review authors’ judgements about each risk of bias item for each included

study.
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Allocation

Thirteen studies provided an adequate sequence generation for the
randomisation process, including a random number table from a
textbook or computer-generated or the use of sealed envelopes.
One study randomised by consecutive numerical order which we
considered inadequate (Ahmadi 2003b). The remainder of the tri-
als (n = 17) did not describe the randomisation process in suffi-
cient detail to be clear whether the method was adequate, and are
rated as being at unclear risk of bias.

Eleven studies provided an adequate method of concealment of
allocation, including the use of an independent external agency,
often the pharmacy. Nineteen studies did not describe the con-
cealment of allocation process in sufficient detail to be clear that
the allocation concealment method was adequate, and are rated as
being at unclear risk of bias. One study reported a concealment
method defined as inadequate, i.e., at high risk of bias.

Blinding

Of the 31 studies included in this review, 22 were reportedly
conducted under double-blind conditions. Ten studies (Ahmadi
2002a; Ahmadi 2003b; Ahmadi 2004; Fischer 1999; Kakko 2007;
Kristensen 2005; Lintzeris 2004; Magura 2009; Neri 2005; Soyka
2008a) were open comparative trials. All the studies, including
the open-label, have been judged as being at low risk of bias for
performance and detection bias because the objective outcomes
are considered not to be influenced by lack of blinding. In order to
maintain the double-blind where methadone was compared with
buprenorphine, participants were given both an oral solution of
either active or placebo methadone syrup and a sublingual prepa-
ration of active or placebo buprenorphine (a double-blind, dou-
ble-dummy design). In a few trials the method of maintaining the
blinding was not given. Additionally, the success of the blinding
was not reported in the trials.

Incomplete outcome data

All the studies have been judged to be at low risk of bias because
all used the intention-to-treat (ITT) principle.

Effects of interventions

See: Summary of findings for the main comparison Summary
of findings: comparison between flexible-dose methadone and
buprenorphine; Summary of findings 2 Summary of findings for
the comparison between high-dose buprenorphine and placebo
See Summary of findings for the main comparison; Summary of
findings 2

(01) Retention in treatment:

Comparison 01: Flexible-dose buprenorphine versus flexible-
dose methadone:

As noted earlier, the flexible-dose studies probably provide the best
estimate of the likely impact of methadone and buprenorphine in
day-to-day clinical practice, as they mirror clinical practice in terms
of dose adjustments and in terms of the doses employed in the
studies. The 11 studies (Fischer 1999; Johnson 2000; Kristensen
2005; Lintzeris 2004; Magura 2009; Mattick 2003; Neri 2005;
Petitjean 2001; Soyka 2008b; Strain 1994a; Strain 1994b); 1391
participants included in the analysis, showed results in favour of
methadone: risk ratio (RR) 0.83; 95% confidence interval (CI)
0.73 to 0.95. The Chi? test for heterogeneity was significant (I?
= 56%, P = 0.01). Because of differences in methodology poten-
tially creating heterogeneity among the 11 flexible-dose studies,
we conducted separate meta-analyses of the double-blind studies
and open-label studies. The results of these separate analyses in-
dicated that in the double-blind studies (five studies, 788 partici-
pants) there was a lower rate of retention for participants treated
with buprenorphine: RR 0.83; 95% CI 0.72 to 0.95, with very
little heterogeneity (I2 = 19.0%, P = 0.29). However, very high
heterogeneity was observed among open-label studies (six studies,
603 participants; I2 = 73%, P < 0.005). The results are presented
in Analysis 1.1 and Figure 4

Buprenorphine maintenance versus placebo or methadone maintenance for opioid dependence (Review) 12
Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Figure 4. Forest plot of comparison: | Flexible dose buprenorphine versus flexible dose methadone,
outcome: |.l Retention in treatment.
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Comparison 02: Low-dose buprenorphine versus low-dose
methadone:

The comparison indicated that low-dose methadone was more
likely to retain participants than low-dose buprenorphine; RR
0.67; 95% CI 0.52 to 0.87; three studies, 253 participants
(Ahmadi 2003a; Kosten 1993; Schottenfeld 1997). See Analysis
2.1.

Comparison 03: Medium-dose buprenorphine versus
medium-dose methadone:

There was no difference between medium-dose buprenorphine
and medium-dose methadone in the ability to retain participants
in treatment, RR 0.87; 95% CI 0.69 to 1.10; seven studies, 780
participants (Johnson 1992; Kamien 2008; Ling 1996; Oliveto
1999; Pani 2000; Schottenfeld 1997; Schottenfeld 2005). See
Analysis 3.1.

Comparison 04: High-dose buprenorphine versus high-dose
methadone:

There were no differences between high-dose buprenorphine and
high-dose methadone in retention: RR 0.79; 95% CI 0.20 to 3.16;
one study, 134 participants (Kamien 2008). See Analysis 4.1

Comparison 05: Low-dose buprenorphine maintenance
versus placebo:

The results showed a benefit for low-dose buprenorphine over
placebo in terms of retaining participants in treatment: RR 1.50;
95% CI 1.19 to 1.88); five studies, 1131 participants (Ahmadi
2002a; Ahmadi 2003a; Ahmadi 2004; Johnson 1995a; Ling
1998). See Analysis 5.1.

Comparison 06: Medium-dose buprenorphine maintenance
versus placebo:

The results showed a benefit for medium-dose buprenorphine over
placebo in terms of retaining participants in treatment: RR 1.74;
95% CI 1.06 to 2.87; four studies, 887 participants (Ahmadi
2003a; Ahmadi 2004; Johnson 1995a; Ling 1998). See Analysis
6.1.
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Comparison 07: High dose buprenorphine maintenance
versus placebo:

The results showed a benefit for high-dose buprenorphine over
placebo in terms of retaining participants in treatment: RR 1.82;
95% CI 1.15 t0 2.90, five studies, 1001 participants (Fudala 2003;
Kakko 2003; Krook 2002; Ling 1998; Ling 2010). See Analysis
7.1.

(02) Use of opioids (urinalysis):

Comparison 01: Flexible-dose buprenorphine versus flexible-
dose methadone:

There was no difference between the two interventions in terms of
heroin use, based on results of morphine urinalysis: SMD -0.11;
95% CI -0.23 to 0.02; eight studies, 1027 participants (Fischer
1999; Johnson 2000; Kristensen 2005; Mattick 2003; Petitjean
2001; Soyka 2008a; Strain 1994a; Strain 1994b; ). See Analysis
1.2.

Comparison 02: Low-dose buprenorphine versus low-dose
methadone:

We found no differences in morphine-positive urine; SMD -0.35;
95% CI -0.87 to 0.16; one study, 59 participants (Schottenfeld
1997) . See Analysis 2.2.

Comparison 03: Medium-dose buprenorphine versus
medium-dose methadone:

We found no difference between medium-dose buprenorphine
and medium-dose methadone in terms of heroin use, based on
results of morphine urinalysis: SMD 0.25; 95% CI -0.08 to
0.58; four studies, 476 participants (Johnson 1992; Ling 1996;
Schottenfeld 1997; Schottenfeld 2005). See Analysis 3.2.

Comparison 04: High-dose buprenorphine versus high-dose
methadone:

No studies reporting urine data.

Comparison 05: Low-dose buprenorphine maintenance
versus placebo:

We found no difference between low-dose buprenorphine and
placebo as indexed by morphine-positive urines: SMD 0.10; 95%
CI -0.80 to 1.01; two studies, 487 participants (Johnson 1995a;
Ling 1998). See Analysis 5.2.

Comparison 06: Medium-dose buprenorphine maintenance
versus placebo:

We found no difference between medium-dose buprenorphine
and placebo in terms of heroin use as indexed by morphine-posi-
tive urines: SMD -0.08; 95% CI -0.78 to 0.62; two studies, 463
participants (Johnson 1995a; Ling 1998) . See Analysis 6.2.

Comparison 07: High-dose buprenorphine maintenance
versus placebo:

Participants on high-dose buprenorphine treatment had less
heroin use as indexed by morphine-positive urines than those on
placebo: SMD -1.17; 95% CI -1.85 to -0.49; three studies, 729
participants (Fudala 2003; Kakko 2003; Ling 1998). See Analysis
7.2.

(03) Use of opioids (self-reported):

Comparison 01: Flexible-dose buprenorphine versus flexible-
dose methadone:

We found no difference between the two interventions in terms of
self-reported heroin use: SMD -0.11; 95% CI -0.28 to 0.07; four
studies, 501 participants (Johnson 2000; Lintzeris 2004; Magura
2009; Mattick 2003). See Analysis 1.3.

Comparison 02: Low-dose buprenorphine versus low-dose
methadone:

There was no difference between low-dose buprenorphine and
low-dose methadone in self-reported heroin use: SMD -0.29; 95%
CI -0.38 to 0.96; one study, 37 participants (Kosten 1993). See
Analysis 2.3.

Comparison 03: Medium-dose buprenorphine versus
medium-dose methadone:

There was no difference in self-reported heroin use between
medium doses of buprenorphine and methadone, but again the
Chi? test for heterogeneity was significant (P = 0.006): SMD -
0.82;95% CI -1.83 t0 0.19; two studies, 174 participants (Kamien
2008; Pani 2000). See Analysis 3.3.

Comparison 04: High-dose buprenorphine versus high-dose
methadone:

We found no differences between high-dose buprenorphine and
high-dose methadone in self-reported heroin use: SMD -0.73;
95% CI -1.08 to -0.37; one study, 134 participants (Kamien

2008). See Analysis 4.2.

Theree were no data on self-reported heroin use for the remaining

comparisons.
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(04) Use of cocaine:

Comparison 01: Flexible-dose buprenorphine versus flexible-
dose methadone:

We found no difference between six studies of flexible dosing with
buprenorphine or methadone for cocaine-positive urines; SMD
0.10; 95% CI -0.05 to 0.25; 929 participants (Fischer 1999;
Johnson 2000; Mattick 2003 Soyka 2008a; Strain 1994al Strain
1994b). See Analysis 1.4.

Comparison 02: Low-dose buprenorphine versus low-dose
methadone:

There were no differences in cocaine-positive urines between low-
dose usage of buprenorphine and methadone; SMD 0.08; 95%
CI -0.43 to0 0.59; one study, 59 participants (Schottenfeld 1997).
See Analysis 2.4.

Comparison 03: Medium-dose buprenorphine versus
medium-dose methadone:

We found no difference between medium dosage of buprenor-
phine and methadone for cocaine-positive urines: SMD 0.21; 95%
CI -0.06 to 0.47; two studies, 57 participants (Schottenfeld 1997;
Schottenfeld 2005). See Analysis 3.4.

Comparison 4: High-dose buprenorphine versus high-dose
methadone:

There were no data for this comparison on cocaine-positive urines.

Comparison 05: Low-dose buprenorphine maintenance
versus placebo:

We found no difference between low-dose buprenorphine and
placebo for cocaine-positive urines: SMD 0.26; 95% CI -0.10 to
0.62; one study, 120 participants (Johnson 1995a). See Analysis
5.3.

Comparison 06: Medium-dose buprenorphine maintenance
versus placebo:

There was an advantage for placebo over medium-dose buprenor-
phine for cocaine-positive urines: SMD 0.50; 95% CI 0.05 to
0.94; one study, 90 participants (Johnson 1995a). See Analysis
6.3.

Comparison 07: High-dose buprenorphine maintenance
versus placebo:

We found no difference between high-dose buprenorphine and
placebo for cocaine-positive urines: SMD 0.08; 95% CI -0.16 to
0.32; one study, 296 participants (Fudala 2003). See Analysis 7.3.

(05) Use of benzodiazepines:

Comparison 01: Flexible-dose buprenorphine versus flexible-
dose methadone:

We found no difference across six studies comparing flexible dos-
ing of buprenorphine and methadone for benzodiazepine-posi-
tive urines: SMD 0.05; 95% CI -0.12 to 0.22; 859 participants
(Fischer 1999; Kristensen 2005; Mattick 2003; Soyka 2008a;
Strain 1994a; Strain 1994b).See Analysis 1.5.

Comaprison 02: Low-dose buprenorphine versus low-dose
methadone:

No data available for benzodiazepine-positive urines.

Comparison 03: medium-dose buprenorphine versus
medium-dose methadone:

No data available for benzodiazepine-positive urines.

Comparison 04: high-dose buprenorphine versus high-dose
methadone:

No data available for benzodiazepine-positive urines.

Comparison 05: Low-dose buprenorphine maintenance
versus placebo:

We found no difference between low-dose buprenorphine and
placebo for benzodiazepine-positive urines: SMD 0.03; 95% CI
-0.33 to 0.38; one study, 120 participants (Johnson 1995a). See
Analysis 5.4.

Comparison 06: Medium-dose buprenorphine maintenance
versus placebo:

Buprenorphine was superior to placebo for benzodiazepine-pos-
itive urines; SMD -0.81; 95% CI -1.27 to -0.36; one study, 90
participants (Johnson 1995a). See Analysis 6.4.
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Comparison 07: High-dose buprenorphine maintenance
versus placebo:

We found no difference between high-dose buprenorphine and
placebo for benzodiazepine-positive urines: SMD -1.65; 95% CI
-4.94 to 1.65; two studies, 336 participants (Fudala 2003; Kakko
2003). See Analysis 7.4.

(06) Criminal activity:

Comparison 01: Flexible-dose buprenorphine versus flexible-
dose methadone:

We found no difference between the buprenorphine and metha-
done groups: SMD -0.10; 95% CI -0.31 to 0.12; two studies, 328
participants (Magura 2009; Mattick 2003). See Analysis 1.6.

For the other comparisons, no data on criminal activity were re-
ported in the included studies.

(07) Mortality:

Five studies provided mortality data (Kakko 2003; Krook 2002;
Ling 1996; Ling 1998; Schottenfeld 2008). No deaths were re-
ported in the Krook 2002; Ling 1998 or Schottenfeld 2008 stud-
ies. Kakko 2003 reported a 20% mortality in control participants
at one year while the Ling 1996study reported two deaths unre-
lated to the study medication (i.e., stab wounds and cancer).
(08) Adverse events:

Ten studies report collecting data on adverse events or side ef-
fects (Fudala 2003; Johnson 2000; Kamien 2008; Krook 2002;
Ling 1996; Ling 1998; Mattick 2003; Pani 2000; Petitjean 2001;
Soyka 2008b).The frequency and types of adverse events varied
by study. There were no attempts to compare the adverse events
statistically in Mattick 2003, Fudala 2003 or Ling 1996. Ling
1996 reported there were “numerous and diverse adverse events
reported for both groups” and “adverse events equally represented
in all groups” (Ling 1998). Those studies that did compare ad-
verse events statistically found no difference between groups in
the frequency of adverse events (Pani 2000; Petitjean 2001). The
methadone group in Petitjean 2001 reported significantly more
sedation (58% versus 26%). Krook 2002 reported that the two
groups were statistically similar, with the exception that more of
the placebo group reported exanthema. The side effects were re-
portedly “similar among groups” (Johnson 2000).
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ADDITIONAL SUMMARY OF FINDINGS [Explanation]

Buprenorphine maintenance compared with methadone maintenance for opioid dependence

Patient or population: People with opioid dependence.
Settings: Inpatient and outpatient

Intervention: Buprenorphine maintenance at high doses (16 mg)
Comparison: Placebo

Outcomes Relative effect No of Participants Quality of the evidlence Comments
(95% CI) (studies) (GRADE)
Retention in treatment  RR 1.82 1001 (5) DOOPD Greater  retention in
(1.15t0 2.90) high buprenorphine group.
Morphine-positive SMD -1.17 729 (3) SPPO Fewer morphine-positive
urines (-1.85 t0 -0.49) moderate urines in buprenorphine
group.
Benzodiazepine-positive SMD -1.65 336 (2) SDDO No difference.
urines (-4.94 to0 1.65) moderate

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk
(and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).

Cl: Confidence interval; RR: Risk Ratio; SMD: standardised mean difference

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change

the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to

change the estimate.
Very low quality: We are very uncertain about the estimate.

DISCUSSION

Summary of main results

Buprenorphine is an effective medication for maintenance treat-
ment of opioid dependence, as it is superior to placebo in retain-
ing people in treatment based on all the 14 placebo-controlled
comparisons. However, based on objective urinanalysis results,
buprenorphine is only superior to placebo in suppression of heroin
use at high doses (defined here as 16 mg or more) but not at low
or medium doses (defined here as 15 mg or less).

Before discussing the results of the buprenorphine and methadone
comparisons, we remind the reader that we have distinguished be-
tween the fixed-dose studies and flexible-dose studies, as the for-
mer do not relate to clinical reality, where doses are in fact titrated
by the clinician in response to individual need. The flexible-dose
studies are more clinically relevant and deserve more attention in
consideration of the meta-analytic review findings. The results of
the meta-analyses here clearly indicate that methadone is better
able to retain participants than buprenorphine in flexible-dosing
approaches (at least in the double-blind efficacy trials). Turning to
reduction in heroin use, within the flexible-dose studies, there was
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no evidence of any difference between methadone and buprenor-
phine in their ability to suppress heroin use (self-reported or uri-
nanalysis results).

One explanation which has been advanced by authors in some of
the studies included here for the poorer retention in buprenor-
phine treatment (Fischer 1999; Petitjean 2001) is that they in-
ducted participants too slowly onto buprenorphine, and that this
was the cause of the poorer retention in that medication group. It is
possible that retention is affected by too-slow induction, and given
the apparent relative safety of buprenorphine it may be possible
to induct people to higher doses at a more rapid rate and to over-
come the problem of slightly poorer retention for buprenorphine
compared with methadone. However, there are a number of other
possible explanations for the poorer retention on buprenorphine
than methadone. In particular, it may well be that buprenorphine,
being a partial agonist, does not retain people because it does not
have a full opioid effect and is less satisfying to those allocated to
it. Another possibility is that people in the initial stages of dosing
who have recently ingested heroin suffer a mild withdrawal syn-
drome by virtue of buprenorphine (a partial agonist) displacing
heroin (a full agonist) from opioid receptors in the central nervous
system, and this mild withdrawal may lead to leaving treatment. A
further possibility is that buprenorphine is simply easier to with-
draw from and, on that basis, those using it are more at liberty
to leave treatment without the severe withdrawal syndrome that
can accompany methadone withdrawal. These factors may all act
together to cause buprenorphine to have a slightly poorer outcome
for retention than methadone. Future research should be under-
taken to address this particular issue.

Turning to other outcomes, the results from two trials suggest
there is no difference between methadone and buprenorphine for
reducing criminal activity. There is evidence from other literature
showing criminal activity is decreased in those who are in meth-
adone treatment (Lind 2005). The majority of the studies that
reported mortality data reported no deaths, and the two studies
that reported deaths were among the controls (Kakko 2003) or
not related to study medication (Ling 1998). Other research sug-
gests that mortality is decreased among those in opioid substitu-
tion treatment (Soyka 2011), although methadone dosing in the
first two weeks of induction is associated with heightened risk
of death from methadone overdose (Clausen 2008; Degenhardt
2009; Degenhardt 2011; Gibson 2008).

The majority of studies did not compare adverse events statisti-
cally, although those that did found only one difference between
methadone and buprenorphine with one study reporting more se-
dation among participants on methadone (Johnson 2000).

Overall completeness and applicability of
evidence

The evidence is reasonably complete with regard to the effective-
ness of buprenorphine relative to placebo, and buprenorphine rel-

ative to methadone, in maintenance for the important outcomes
of retention and illicit opioid use. More data on the impacts on
criminal activity, mortality and adverse events would be desirable.
However, it may not be possible to generate such data from ran-
domised trials, especially for impacts on crime and mortality, as
randomised controlled trials are typically too short in duration to
show differential effects in these domains.

Quality of the evidence

The clinical trials represented in this review are of reasonable qual-
ity, and whilst many of them did not fully explain how randomisa-
tion was concealed, they appear to have used doses which are clin-
ically relevant and to have treated participants for significant peri-
ods of time. Moreover, despite the tendency of randomised stud-
ies to include selected populations, characteristics of drug users
enrolled in the studies included in this review appear to be het-
erogeneous enough to allow generalisability of the results across
different clinical and cultural settings. Based on the nature of the
trials, it would appear the external validity or generalisability of
the results is quite good, particularly from those trials which have
used large sample sizes and adequate doses.

Potential biases in the review process

To overcome bias at the study level, we have used: (a) predeter-
mined main outcomes; (b) the main outcomes being independent
of the study reporting; (c) including all the reported main out-
comes from the studies; and (d) additional data from the authors
(which was generally provided).

At the review level, to reduce our risks of bias, we (a) used pre-
determined study inclusion criteria; (b) employed wide-ranging
and thorough searches of the literature; (c) relied on independent
coding of the data, with separate resolution of disagreements; and
(d) subjected the review to repeated independent referecing and
comment through Cochrane Collaboration methods. For exam-
ple, as mentioned above, we addressed the potential problem of
selective outcome reporting by contacting the authors of the stud-
ies to obtain results for main outcome variables. We note that we
have reported data for retention for all but one study (Johnson
1995a), where retention was reported by dose change and not by
remaining in the treatment condition. There is no evidence of
selective reporting for the retention measure. The data for urine
results were included, after we asked authors to provide such data
and there was good compliance with this request, so that measured
outcomes were provided to us and included in the review.

‘We have also included in the review an indication of which studies
contributed data to the outcomes, for the interested reader (see
Figures and Tables, Data Analysis, and elsewhere in text).
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Agreements and disagreements with other
studies or reviews

Similar conclusions have been reached by other meta-analytic re-
views of these treatments (Barnett 2001; Connock 2007; West
2000), and the dose-response of methadone is well-established
(Faggiano 2003).

AUTHORS’ CONCLUSIONS

Implications for practice

The implications of this review are clear for clinical practice. De-
spite the results showing that buprenorphine (especially at high
doses) is an effective maintenance therapy for heroin dependence
when compared with placebo, methadone maintenance treatment
at flexible doses is better able to retain people in treatment. Both
treatments suppress heroin use. Buprenorphine should be sup-
ported as a medication to use in substitution maintenance treat-
ment, where higher doses of methadone cannot be administered
or methadone is not tolerated, or simply to provide patient and
clinician choice. Given buprenorphine’s different pharmacologi-
cal properties, it may have advantages in some settings and under
some policies where its relative safety and alternate-day adminis-
tration are useful clinically compared to methadone.

Implications for research

There does not appear to be any need for further randomised
control trials of the relative efficacy of methadone compared with
buprenorphine. There does appear to be a need to undertake stud-
ies which will clarify factors responsible for retention in the first

few weeks or months of treatment in buprenorphine versus meth-
adone. One way of addressing this issue would be to compare a
standard induction as used in some of the trials reported herein
with a rapid induction onto buprenorphine, with the potential to
have a further comparison of induction onto methadone. Prob-
lems in the methods of induction onto buprenorphine within the
trials analysed might partly explain the inferiority of buprenor-
phine shown in this review. It would be ideal if such a trial were
to be conducted under double-blind conditions, particularly in
terms of the rapid versus standard induction onto buprenorphine.
Other outcome measures could be included in future studies, such
as self-reported drug use, criminal activity, physical health, and
psychological health, which were too infrequently and irregularly
reported in the literature analysed in the current review.

There is enough research evidence to show that buprenorphine
in low, medium or high doses is more effective than placebo in
retaining people in treatment, and in reducing heroin use at high
doses. Future trials involving placebo (or indeed short-term main-
tenance where people are terminated from treatment after a few
weeks of intervention) should consider the ethical implications
of providing substandard (i.e., placebo or short-term treatment),
given the strength of the available evidence.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies /[ordered by study ID]

Ahmadi 2002a

Methods Three-group, single-blind (participants unaware of dose of buprenorphine), randomised
clinical trial. Concealment of randomisation not stated

Participants Geographic region: Iran.
N = 330.
Mean age: 38 years.
97% male.
Inclusion criteria: DSM-IV opioid dependence and daily opium use for at least 12
months.
Exclusion criteria: another medical condition, a diagnosis of alcohol dependence, or
current use of anticonvulsants, neuroleptics or methadone; and a score 7 or higher on
the Addiction Severity Index, or if in need of psychological or psychiatric treatment

Interventions 18 weeks of maintenance, fixed dosing with buprenorphine sublingual tablet of 1 mg, 2
mg, or 4 mg daily

Outcomes Retention in treatment.

Funding source

None reported.

Declarations of interest

None reported.

Notes Participants were offered weekly 1-hour individual counselling sessions and if 6 consec-
utive days were missed participants were re-inducted. If participants had more than 3
re-inductions or missed 7 consecutive doses they were discharged

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “Assigned to the medication randomly”.

Method not specified.

Allocation concealment (selection bias)

Unclear risk

Not specified.

Blinding (performance bias and detection Low risk Open label. Objective outcome measure-
bias) ment not influenced by lack of blinding
All outcomes

Incomplete outcome data (attrition bias) ~ Low risk Intention-to-treat.

All outcomes
Buprenorphine maintenance versus placebo or methadone maintenance for opioid dependence (Review) 25

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Ahmadi 2003a

Methods

Four-group, double-blind, randomised clinical trial. Participants were matched into
treatment groups by level and duration of dependence. Concealment of randomisation
not stated

Participants

Geographic region: Iran.

N = 164.

Mean age: 31 years (BMT) and 34 years (MMT).

100% male.

Inclusion criteria: DSM-IV opioid dependence, male gender, daily heroin use for at least
6 months.

Exclusion criteria: another serious medical condition, a diagnosis of alcohol dependence,
prescribed anticonvulsants, neuroleptics or methadone during the previous month; or a
score of 7 or higher on the Addiction Severity Index

Interventions

18 weeks of maintenance, fixed dosing. Buprenorphine (sublingual tablet) 1 mg, 3 mg
or 8 mg daily, or methadone tablet of 30 mg daily

Outcomes

Retention in treatment.

Funding source

“Supported by internal funds” of Shiaz University of Medical Sciences

Declarations of interest

None reported.

Notes Offered weekly 1-hour individual counselling sessions. If participants missed 6 consecu-
tive days they were re-inducted. If participants had more than 3 re-inductions or missed
7 consecutive days they were discharged

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

Unclear risk “allocated randomly” - method not speci-

bias) fied.

Allocation concealment (selection bias) Unclear risk Not specified.

Blinding (performance bias and detection Low risk Double-blind.

bias)

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk Intention-to-treat.

All outcomes
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Ahmadi 2003b

Methods

Three-group, randomised open-label trial with participants randomised to treatment
groups in consecutive numerical order by an investigational team. Participants were di-
vided into treatment groups by dose and duration of buprenorphine misuse. Conceal-

ment of randomisation not stated

Participants

Geographic region: Iran.

N = 204.

Mean age; 31 years (BMT), 31 years (MMT).

100% male.

Inclusion criteria: Male gender, DSM-IV diagnosis of opioid dependence, “daily use of
injection buprenorphine for at least 6 months”.

Exclusion criteria: another medical condition, a diagnosis of alcohol dependence, pre-
scribed anticonvulsants, neuroleptics or methadone during the previous month, or a
score of 7 or higher on the Addiction Severity Index

Interventions

24 weeks of maintenance, with fixed dosing. Buprenorphine (sublingual tablet) 5 mg
daily, methadone 50 mg daily, or naltrexone 50 mg daily

Outcomes

Retention in treatment.

Funding source

None reported.

Declarations of interest

None reported.

Notes Offered weekly half-hourly individual counselling sessions.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection High risk “Randomised to treatment groups in con-

bias)

secutive numerical order”

Allocation concealment (selection bias)

High risk “Randomised to treatment groups in con-

secutive numerical order”

Blinding (performance bias and detection
bias)

All outcomes

Low risk Open-label. Objective outcome measure-
ment not influenced by lack of blinding

Incomplete outcome data (attrition bias) ~ Low risk Intention-to-treat.
All outcomes
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Ahmadi 2004

Methods Three-group, double-blind randomised trial. Concealment of randomisation not stated
Participants Geographic region: Iran.
N =513.
Mean age: 38 years,
96% male.
Inclusion criteria: DSM-IV opioid dependence.
Exclusion criteria: 18 years or younger or 85 years and older, another serious medical
condition, a diagnosis of alcohol dependence, prescribed anticonvulsants, neuroleptics or
methadone in the previous month, had a score of 7 or higher on the psychiatric problem
scale of the Addiction Severity Index
Interventions 12 months of maintenance, fixed dosing. Buprenorphine (sublingual tablet) 1 mg, 3 mg
or 8 mg daily
Outcomes Retention in treatment.

Funding source

None reported.

Declarations of interest

None reported.

Notes

Risk: of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk “Assigned randomly” - method not speci-

fied.

Allocation concealment (selection bias)

Unclear risk

Not specified.

Blinding (performance bias and detection Low risk “Double- blind”.
bias)

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk Intention-to-treat.

All outcomes

Fischer 1999

Methods

Two-group, open-label, randomised clinical trial, with participants randomised “exter-
nally . . . independent of the investigators”, but the method of concealment of allocation
is unstated

Participants

Geographic region: Austria.
N = 60.

Age range: 18 - 39 years.
68% male.
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Fischer 1999 (Continued)

Inclusion criteria: DSM-IV diagnosis of opioid dependence, aged 18 - 45 years, willing
to follow the maintenance programme and avoid using illegal drugs wherever possible.
Exclusion criteria: dependence on other drugs (except cannabis), pregnancy, HIV posi-
tivity or seriously illness

Interventions 24 weeks of maintenance, flexible dosing. Buprenorphine (sublingual tablet) mean dose
7.5 mg/day (range 2 mg to 8 mg).
Methadone mean dose 63 mg/d (range 20 mg to 80 mg).

Outcomes Retention in treatment, urinalysis for opioids, cocaine, and benzodiazepines

Funding source

None reported.

Declarations of interest

None reported.

Notes Prior to entering trial, all participants were screened for 1 week and maintained with
slow-release oral morphine (Kapanol CSR). Weekly group psychotherapy was provided

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk

Not specified.

Allocation concealment (selection bias) Low risk “Randomised externally using a source in-
dependent of investigators”

Blinding (performance bias and detection Low risk Open-label. Objective outcome measure-

bias) ment not influenced by lack of blinding

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk Intention-to-treat.

All outcomes

Fudala 2003

Methods Two-group, double-blind placebo-controlled trial. Concealment of randomisation not
stated

Participants Geographic region: USA.
N = 326.
Mean age: 38 years (placebo) and 37 years (BMT).
65% male.
Inclusion criteria: DSM-IV opioid dependence, aged 18 - 59.
Exclusion criteria: Pregnant or breast-feeding women, medical conditions that made
participation hazardous, a current, primary Axis I psychiatric diagnosis other than opiate,
caffeine or nicotine dependence, the use of methadone, LAAM or naltrexone within 14
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Fudala 2003  (Continued)

days of enrolment

Interventions 4 weeks of maintenance, fixed dosing. Buprenorphine (sublingual tablet) 16 mg versus
placebo
Outcomes Urinalysis and self report of cravings.

Funding source

NIDA, USA, via Dept of Veterans Affairs Cooperative Studies Program (Inter-agency
agreement number 3YO1/DA/30011/04). Medication and placebo tablets provided by
Reckitt and Colman Pharmaceuticals/ReckittBenckiser

Declarations of interest

None reported.

Notes A third treatment group received 16mg buprenorphine in combination with naloxone
4mg. The 4 week trial was followed by a 48-52 week open label trial

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

Unclear risk “randomly assigned” - method not speci-

bias) fied.

Allocation concealment (selection bias) Unclear risk Not specified.

Blinding (performance bias and detection Low risk “Double-blind, placebo-controlled”.
bias)

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk Intention-to-treat.

All outcomes

Johnson 1992

Methods

Three-group, double-blind, double-dummy, randomised clinical trial stratified by age,
gender, and Clinical Institute Narcotic Assessment (CINA) scores, but the method of

concealment of allocation is unstated

Participants

Geographic region: USA.

N = 162.

Age range: 21 - 50 years.

70% male.

Inclusion criteria: age 21 - 50, self-reported addiction of at least 4 months, 2+ use of
heroin per day, USD 50 or more expended on heroin per day, evidence of withdrawal
based on self report, urine positive for opioids

Exclusion criteria: acute or chronic medical or psychiatric conditions, pregnancy
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Johnson 1992  (Continued)

Interventions 17 weeks of maintenance, fixed dosing. Buprenorphine (solution) 8 mg/day. Methadone
20 mg/day or 60 mg/day
Outcomes Retention in treatment, urinalysis for opioids, abstinence.

Funding source

NIDA Intramural Research Budget, USA.

Declarations of interest

None reported.

Notes Participants were offered but not required to attend 30 - 60 minutes of individual
counselling per week

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Unclear risk Not specified.

bias)

Allocation concealment (selection bias) Unclear risk Not specified.

Blinding (performance bias and detection Low risk Double-dummy,  double-blind.  Paper

bias)

All outcomes

stated when the blind was broken for the
first participant for a dose adjustment

Incomplete outcome data (attrition bias)
All outcomes

Low risk Intention-to-treat.

Johnson 1995a

Methods Three-group, double-blind, placebo-controlled, randomised clinical trial, but the
method of concealment of allocation is unstated

Participants Geographic region: USA.
N = 150.
Age range: 18 - 50 years.
69% male.
Inclusion criteria: 18 - 50 years of age, positive urine for opioids (not methadone), met
federal guidelines for methadone treatment, DSM-IIIR diagnosis of opioid dependence
Exclusion criteria: major medical conditions, chronic medications, history of serious
psychiatric illness, prior drug abuse with buprenorphine, treatment at clinic in past 3
months, currently pregnant

Interventions 2 weeks of maintenance, fixed dosing. Buprenorphine (solution) 0 mg, 2 mg or 8 mg
daily

Buprenorphine maintenance versus placebo or methadone maintenance for opioid dependence (Review) 31

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Johnson 1995a  (Continued)

Outcomes

% on original dose, % requesting a dose change, urinalysis for opioids and cocaine, dose
adequacy

Funding source

“USPHS grant RI8DA06165.

Declarations of interest

None reported.

Notes

Risk: of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Randomly assigned - method not specified.

Allocation concealment (selection bias)

Unclear risk

Not specified.

Blinding (performance bias and detection Low risk Double-blind.

bias)

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk Intention-to-treat used in meta analyses.

All outcomes

Johnson 2000

Methods Four-group, triple-dummy, double-blind, randomised clinical trial using a random num-
ber generator, but the method of the concealment of allocation is unstated

Participants Geographic region: USA.

N = 220.

Age range: 21 - 55 years.

65% male.

Inclusion criteria: 21 - 55 years of age, DSM-IV diagnosis of opioid dependence, urine
positive for opioids

Exclusion criteria: serious psychiatric or medical conditions, currently pregnant

Interventions 17 weeks of maintenance, flexible dosing. Mean doses not specified.

Buprenorphine (formulation not specified) 16 mg to 32 mg on 2 weekdays, with 50%
higher dose over weekends. Methadone 60 - 100mg/day.

LAAM 75 - 115 mg on 2 weekdays, with 40% higher dose over weekends,

and a fixed dose 20 mg/day methadone control group.

Outcomes Retention in treatment, urinalysis for opioids, continuous abstinence from opioids, self-
reported drug use, participant rating of severity of drug problem, urinalysis for cocaine,
continuous abstinence from cocaine, breath alcohol readings, side effects, and sex differ-
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Johnson 2000 (Continued)

ences

Funding source

NIDA grants (P50DA05273, K02DA00332, KO5DA00050, YO1DA40032), USA

Declarations of interest

Johnson consultant to Roxane Pharmaceuticals (LAAM manufacturer), Reckitt and Col-
man (buprenorphine manufacturer), and Schering-Plough (buprenorphine distributor)

Notes 45% of participants met DSM-IV criteria for cocaine abuse or dependence

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Random number generator used.

bias)

Allocation concealment (selection bias) Unclear risk Not specified.

Blinding (performance bias and detection Low risk Participants and clinic staff unaware of

bias)

All outcomes

treatment assignment

Incomplete outcome data (attrition bias)
All outcomes

Low risk Intention-to-treat.

Kakko 2003

Methods

Two-group, double-blind placebo-controlled trial. Participants allocated by a random
number table from a textbook, but the concealment of randomisation not stated

Participants

Geographic region: Sweden.

N = 40.

Mean age: 32 years (placebo) and 29 years (BMT).

70% male (placebo) and 75% male (BMT).

Inclusion criteria: DSM-IV history of heroin dependence for at least a year, aged 20 years
or older.

Exclusion criteria: individuals who fulfilled requirements for methadone maintenance in
Sweden (i.e. 4 years of multiple daily heroin use documented in hospital records and 3
or more unsuccessful treatment attempts in abstinence-oriented treatment programmes)
. Individuals co-dependent on alcohol, amphetamines, cannabinoids or benzodiazepines

Interventions

12 months of maintenance, fixed dosing. Buprenorphine (sublingual tablet) supervised
daily for at least 6 months, possible take home doses thereafter. Fixed-dose 16 mg
buprenorphine or tapered 6-day regimen of buprenorphine followed by placebo

Outcomes

Retention in treatment and urinalysis.

Funding source

Untied educational grant from Schering-Plough Sweden.
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Declarations of interest

Untied educational grant from Schering-Plough Sweden.

Notes All participants received cognitive-behaviour therapy, group therapy and weekly indi-

vidual counselling

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk “Randomly assigned.... by the clinical trials

bias) unit... with the use of a random numbers
table”

Allocation concealment (selection bias) Low risk Pharmacy controlled randomisation. Par-
ticipants given pre-assembled medication
packs corresponding with randomised
number and pre-assembled by pharmacy
(not by personnel involved in study or par-
ticipants). “Code translation table retained
in asafe” . “Only the pharmacists who par-
ticipated in the randomisation process had
access”

Blinding (performance bias and detection Low risk Double-blind. Treatment packs “were of

bias) identical appearance”

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk Intention-to-treat.

All outcomes

Kakko 2007

Methods

Two-group, double-blind randomised trial using a computer-generated random se-
quence. The randomisation code insulated from research staff, only the pharmacy had
access

Participants

Geographic region: Sweden.

N = 96.

Mean age: 34.8 years (Bup/nlx) and 36.5 years (MMT).

90% male (Bup/nlx) and 69% male (MMT).

Inclusion criteria: DSM-IV heroin dependence, aged 20 years or older.

Exclusion criteria: severe psychiatric illness, severe medical condition, treatment with
anti-seizure drugs or disulphiram, pregnancy or breast-feeding

Interventions

24 days double-blind induction phase followed by single-blind maintenance phase for
total of 6 months. Buprenorphine/naloxone (sublingual tablets) mean dose 29.6 mg/
day. Methadone mean dose 110 mg/day
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Outcomes

Retention in treatment and urinalysis.

Funding source

Swedish National Drug Policy Co-ordinator, Stockholm County, and Schering-Plough
Sweden

Declarations of interest

Two authors received research and travel grants from Schering-Plough, one author con-
sulted for Merck Pharmaceuticals, and Kakko received honoraria from Schering-Plough
Australia, Schering-Plough Sweden, and ReckittBenckiser Australia

Notes All participants received cognitive-behaviour therapy, group therapy and weekly indi-

vidual counselling

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Computer-generated random sequence.

bias)

Allocation concealment (selection bias) Low risk “Only research pharmacist and deputy had
access to codes”. “research pharmacy insu-
lated from trial staft”

Blinding (performance bias and detection Low risk Double-blind. “identical looking tablets”.

bias)

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk Intention-to-treat.

All outcomes

Kamien 2008
Methods Four-group, double-blind, double-dummy randomised clinical trial, but the method of
concealment of allocation is unstated
Participants Geographic region: USA.
N = 268.
Mean age: 37.2 years (BMT 8 mg), 38.9 years (BMT 16 mg), 40.3 years (45 mg MMT)
, 38.1 years (90 mg MMT).
41% male (BMT 8 mg), 58% male (BMT 16 mg), 42% male (45 mg MMT), 50%
male (90 mg MMT)
Inclusion criteria: DSM-IV heroin dependence, aged 18 years or older.
Exclusion criteria: active psychosis, manic-depressive illness, organic psychiatric disorders
or serious medical illness
Interventions 17 weeks of maintenance, fixed dosing. Buprenorphine-naloxone (sublingual tablets) 8
mg/day or 16 mg/day. Methadone 45 mg/day 