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INTRODUCTION
Opiate dependence is a major health and social
issue in many countries, as it is associated with
increased morbidity and mortality, it adversely affects
social circumstances, and it is accompanied by lost
productivity and higher healthcare and law
enforcement costs.1-3 The first (and still most
common) drug used in community maintenance for
opiate dependence is methadone. It is a full opioid
agonist with a long half-life (less than 24 hours), has
good oral bioavailability and reaches peak blood
concentration 4 hours after oral administration.
Methadone is useful in maintenance prescribing
because ‘once daily’ dosing is possible. However,
subjects need to take methadone on a daily basis
and may experience withdrawal symptoms if a dose
is missed. Moreover, as the level of respiratory
depression or sedation that methadone can produce
is not limited, a methadone overdose can be fatal.4

These negative characteristics have stimulated
interest in buprenorphine and other alternative drugs.

Buprenorphine has only recently become more
widely available and is now licensed in Austria,
Belgium, Denmark, Finland, France, Germany,
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Greece, Ireland, Italy, Luxembourg, The Netherlands,
Portugal, Sweden and the UK. Buprenorphine is a
partial -opioid agonist, and therefore has both
agonist and antagonist properties. It binds strongly
to receptors — displacing other opiates — and
thus can precipitate withdrawal, particularly when
treatment is initiated. Buprenorphine has poor oral
bioavailability and is generally administered
sublingually, after which peak plasma concentration
is reached in 1–1.5 hours. With a half-life of
approximately 35 hours, 48- and 72-hour dosing is
theoretically possible. Buprenorphine may be ‘safer’
in overdose compared to other opiates as it causes
less respiratory depression — the main cause of
death in overdose. However, when combined with
other depressants, there is still a risk of respiratory
depression. Given that co-dependence with alcohol
and benzodiazepines is common, this may not
necessarily confer any great safety benefit. 

The aim of this article is to evaluate the
effectiveness of maintenance treatment with
methadone or buprenorphine in treating opiate
dependence. To this effect, an international systematic
review of randomised controlled trials was carried out.
Although a review of community maintenance with
methadone or buprenorphine was published in the
Cochrane Library,4 this article adds to the Cochrane
review by investigating the population groups and
settings in which community maintenance treatment
has been provided, and by examining the impact of
intensity of treatment and additional aspects of
programme delivery on effectiveness. A number of
policy recommendations are also identified.

METHOD
Search strategy
Studies were identified from a number of sources. The
following electronic databases were searched:
Medline, EMBASE, PsycINFO, CINAHL, SSCI, the
Lindesmith Library database, the Controlled Trials
Register of the Cochrane Library, ASSIA, EBSCO, and
the British Library Catalogue. The search strategy was
varied and adapted as necessary to suit particular

databases. Search terms included ‘opiate’, ‘heroin’,
‘dependence’, ‘substance abuse’, ‘community
maintenance’, ‘methadone’, ‘buprenorphine’, ‘clinical
trial’, and ‘randomised controlled trial’ individually and
in combination with each other. Additionally, journals
in the field of addiction that were available on-line and
electronic journals were searched. Journals that were
not available electronically were hand searched for
relevant studies.

The grey literature was included through hand
searching of abstracts from the following conferences:
International Conferences on the Reduction of Drug-
Related Harm (1997–2000), Association of University
Departments of General Practice (1997–2001), British
Pharmaceutical Conference, and the professional
newsletters of the Pharmacy Misuse Advisory Group
and Substance Misuse Management Group, which list
recent publications. The authors’ national and
international network of contacts was used to identify
ongoing and unpublished studies.

The review focused on studies published between
1990 and 2002. Earlier studies were considered to be
of limited practical relevance due to likely changes in
the extent and patterns of heroin misuse and
developments in maintenance treatments over time.
Only English language studies were considered for
practical reasons. The main searches were
undertaken between December 2001 and April 2002.
Existing reviews are not included in this paper
because primary studies were analysed.

Inclusion criteria
Community maintenance treatment was defined as
any programme that purports to stabilise subjects,
based in the community, on a substitute drug for as
long as it is necessary to help them avoid returning
to previous patterns of drug use. A longer-term aim
of such programmes is to gradually reduce the
quantity of the prescribed drug until the subject does
not experience withdrawal symptoms and is drug-
free. Although programme content varies across
countries, trials were included in the review if the
maintenance treatment under study consisted of the
following components (albeit at varying levels of
intensity): administration of methadone or
buprenorphine, the provision of medical care, the
delivery of counselling and support, health promotion
and education, and linkage with other community-
based services. The experimental group may have
already been detoxified on an inpatient or outpatient
basis prior to the start of the intervention treatment,
may be treated pharmacologically and/or maintained
in therapy. The control group may be treated
pharmacologically, with placebo, or may have no
treatment. Trials that examined the effectiveness of
inpatient services were not included.

How this fits in
Treatment of opiate-dependent subjects has mainly
consisted of methadone maintenance, but other
drugs, in particular buprenorphine, are increasingly
being considered. This article reviews the
population groups and settings in which community
maintenance with methadone or buprenorphine has
been provided and examines the impact of intensity
of treatment and additional aspects of programme
delivery on the effectiveness of these two drugs.
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All randomised controlled trials involving subjects
who were 18 years old or over, who were opiate
dependent, and who participated in a community
maintenance programme with methadone or
buprenorphine were included in the review. Both
subjects dependent on heroin alone and in
combination with other drugs were included. Studies
that examined subjects who were pregnant, suffered
concurrent and major psychiatric illness, or
participated in prison-based programmes were
excluded. 

Outcomes
The primary outcome measures studied were
abstinence from illicit opiate use, reduction in illicit
opiate use, withdrawal severity, and retention in
treatment. Secondary outcome measures were
changes in employment status, housing status,
education, crime rates, quality of life, and level of
injecting. Other relevant outcomes such as
acceptability and social behaviour were discussed
where appropriate.

Assessment of methodological quality
The methodological quality of each study was
assessed according to the criteria outlined by the
Cochrane Collaboration.5 The validity of studies was
assessed in terms of the extent to which the design
and conduct of the study are likely to prevent five
sources of systematic errors, that is selection bias
(systematic differences in comparison groups,
knowledge of treatment assignment by staff or
subjects), performance bias (systematic differences in
care provided apart from the intervention being
evaluated), attrition bias (systematic differences in
withdrawals from the trial), detection bias (systematic
differences in outcome assessment), and information
bias (systematic differences in self-reported and
objectively measured outcomes).

Data analysis
Studies were independently assessed by two
reviewers (in agreement with Cochrane Collaboration
guidelines). A standard inclusion and data extraction
form was completed for each study. This form was
developed following Cochrane Collaboration review
requirements. Any disagreements between the two
reviewers were to be resolved by a third reviewer and,
if there was still no consensus, this was to be cleared
through discussion within the research team. In
practice, this was not required. 

In light of the heterogeneity of primary studies as
evidenced by the lack of uniformity in study design,
participants, administered doses of methadone or
buprenorphine, duration of maintenance treatment,
and methods of reporting outcomes, a meta-analytic

approach was abandoned in favour of a descriptive
review. This is justified on the basis that previous
reviews have found evidence of the heterogeneity of
primary studies by, for example, detecting significant
differences in effectiveness between trials that
enrolled subjects with past methadone maintenance
experience and trials that included subjects with no
prior experience;6 and between trials that varied
according to the dose of methadone or
buprenorphine that was administered.4

Results
The number of studies identified by the literature
search and excluded at each stage of the search
process is illustrated in Figure 1. Of the 48 randomised
controlled trials that evaluated the effectiveness of
community maintenance treatment, 14 trials related to
methadone,7-19 20 trials examined buprenorphine,20-37

and 14 trials contrasted methadone with
buprenorphine.38-51

The majority of randomised controlled trials were
carried out in the US, although the findings of trials set
in Australia, Austria, Iran, Italy, Spain, Switzerland and
the UK were also reported. No randomised controlled
trials in other countries were identified. Care should be
exercised when assessing the relevance of these
findings to other countries because the subject
population, the range of drug problems, and the
sociological factors surrounding opiate dependence
vary across countries. For example, maintenance
studies from the US enrolled subjects with a higher
mean age compared to the mean age in other
countries.47,48,52 Moreover, differences are observed
between countries in the funding, organisation, and
regulation of community maintenance treatments. For
example, supervised self-administration of both
methadone and buprenorphine in community

50 studies excluded
because they were

case-controlled trials
(n = 13) or quasi-

experimental studies
(n = 30), investigated

joint maintenance and 
detoxification treatment
(n = 3), or did not report

outcome data (n = 4)

45 studies included in
the review reporting on

48 randomised 
controlled trials

404 titles identified by
searches, for which

abstracts were retrieved

95 full articles retrieved

309 studies excluded
because they mainly

related to cocaine
and/or alcohol abuse or

examined inpatient
services

Figure 1. Flow chart of
findings of literature
search.
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Hence, the results may not apply to the wider
population of opiate-dependent subjects. 

Variation exists between countries in the rules
governing who may and who may not enter
maintenance treatment and in the extent to which
clinics and providers running maintenance
programmes comply with these rules. In addition to
this, trials have attracted subjects who were willing to
participate and thus may have been more compliant
with maintenance treatment than the wider population
of opiate-dependent subjects.20,21,38 To date, the impact
of the selection of subjects who enrol in trials on
treatment effectiveness has not been investigated.

The feasibility and acceptance of methadone
maintenance treatment has been demonstrated for
subjects with a long history of illicit opiate use.12,14,15,19

Buprenorphine could be an important alternative
because it is accepted by many drug users who are
unwilling to receive methadone maintenance.36 Trials
have also been able to induce subjects with concurrent
opiate dependence and cocaine use onto maintenance
treatment with either methadone8 or buprenorphine.49 

Settings
Most trials were conducted in an outpatient clinic,
although a number of trials were carried out in a
laboratory setting.27,28,34,35 The delivery of maintenance
treatment in these settings was characterised by
random assignment to treatment, fixed doses of
medications, no take-home medication, discharge of
subjects who missed 3 consecutive days of
medication, restricted and mandatory psychosocial
treatment, no rewards for treatment compliance,
limited length of treatment, no influence of urinary
testing on treatment plan, and intense monitoring.
Each of these features may not be replicated in routine
practice and restrict the generalisability of the results
to community settings.

There was little information about the providers who
deliver maintenance treatment. The administration of
methadone and buprenorphine was generally
conducted and supervised by a physician and/or
nurse. In addition to this, psychiatrists,11 counsellors,48

and social workers36 were involved in delivering
additional medical and psychosocial services. The
fact that the providers administering maintenance
programmes in these trials are likely to be highly
motivated and have received specific training, and
that the delivery process was subject to close
supervision and regulatory control, may have
influenced outcomes. 

In a recent development, opiate-dependent
subjects have been receiving maintenance treatment
with methadone or with buprenorphine in a primary
care setting. For example, community maintenance
has been extended to primary care in Australia,
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pharmacies is common in Australia, whereas take-
home doses are standard in France.

Population groups
Trials on maintenance with methadone or
buprenorphine generally enrolled subjects who were in
good health, met Diagnostic and Statistical Manual III
or IV criteria for opiate dependence, had no serious
psychiatric or medical comorbidities, had not been
involved in drug misuse treatment in the months prior
to community maintenance, and were not pregnant.

Study Illicit opiate use
reference (% positive urine 
number Drug Dose (mg) Retention (%) samples)

16 Methadone 0 21 74
Methadone 20 41 68
Methadone 50 52 56

17 Methadone 40–50 56 62
Methadone 80–100 60 53

20 Buprenorphine 1 34
Buprenorphine 2 43
Buprenorphine 4 63

21 Buprenorphine 1 47
Buprenorphine 2 58
Buprenorphine 4 71

30 Buprenorphine 0 28 96
Buprenorphine 2 62 76
Buprenorphine 8 51 74

31 Buprenorphine 1 40 94
Buprenorphine 4 51 90
Buprenorphine 8 52 90
Buprenorphine 16 61 86

38 Methadone 30 61
Buprenorphine 1 29
Buprenorphine 3 46
Buprenorphine 8 68

42 Methadone 20 20 71
Methadone 60 32 56

Buprenorphine 8 42 47

44 Methadone 35 82 48
Methadone 65 63 49

Buprenorphine 2 54 73
Buprenorphine 6 39 76

45 Methadone 30 19 32
Methadone 80 31 21

Buprenorphine 8 20 32

46 Methadone Maximum 150 59
Buprenorphine Maximum 32 50

49 Methadone 20 47 72
Methadone 65 64 45

Buprenorphine 4 34 77
Buprenorphine 12 55 58

50 Methadone 50 56 48
Buprenorphine 8 56 55

51 Methadone 60–120 90 59
Buprenorphine 8–16 56 62

Table 1. Effectiveness of maintenance treatment with
methadone or buprenorphine.
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Canada, Scotland and Switzerland and has been
tested in the US.53

One US trial contrasted methadone maintenance
provided by primary care physicians in their office with
methadone maintenance delivered in an outpatient
clinic.10 The option of office-based care was only
available to those clients who met criteria of sufficient
clinical stability to participate. Seventy-seven per cent
of office-based subjects were very satisfied with the
care that they received and 55% of clinicians
expressed their satisfaction with treating office-based
patients. Treatment in primary care and in an
outpatient clinic had comparable effectiveness as 
no differences were observed in illicit drug use 
and functional status. Another trial contrasted
buprenorphine maintenance treatment delivered in a
primary care clinic with its provision in an outpatient
clinic.32 Primary care-based buprenorphine
maintenance treatment was more effective than
treatment in an outpatient clinic in terms of the rate of
treatment retention (78% versus 52%), the proportion
of opiate-positive urine samples (63% versus 85%)
and the proportion of subjects who are abstinent from
opiates for more than 3 weeks (43% versus 13%).

These findings suggest that primary care physicians
who are interested in providing treatment for opiate-
dependent subjects can be identified, and that
maintenance treatment in this setting is acceptable to
clients. However, the need to train and supervise
primary care physicians, and the imposition of
eligibility criteria for clients to enrol may restrict the
potential of office-based maintenance by primary care
physicians as a mechanism to achieve substantial
treatment expansion.

None of the studies identified in the review used
community pharmacies as a means of drug
dispensing. This could be of considerable practical
relevance because several countries, notably the UK,
Australia and France rely on community pharmacies
rather than clinics to dispense medication.

Intensity of treatment
Higher doses of methadone are more effective at
enhancing treatment retention and reducing illicit
opiate use than lower doses (Table 1). Trials have
detected significant differences over a range from 20
to 90 mg of methadone per day. Although the most
effective dose is as yet undetermined, the evidence
suggests that maintenance doses as low as 20 mg per
day are inadequate for suppressing opiate use,
although they can be partially effective in retaining
subjects in treatment.16 A minimal effective dose of
methadone may be 50 mg per day. On the other hand,
higher doses of methadone may increase craving for
heroin and decrease subjective wellbeing.9

Dosage of buprenorphine has an impact on

treatment retention and illicit opiate use (Table 1). A
comparison of buprenorphine dosages under 16 mg
per day showed that a higher dose was associated
with better treatment retention and a greater
reduction in illicit opiate use. These trials suggested
that the minimum effective daily maintenance dose
of buprenorphine for reducing opiate use ranges
from 8 to 16 mg per day. Higher doses of
buprenorphine are more effective in attenuating
heroin craving than low-dose buprenorphine.27,31,36 

Trials examining the frequency of buprenorphine
administration suggest that drug effects decrease and
withdrawal effects increase as the time since the last
active dose lengthens. This pattern is observed with
48-, 72-, 96-, and 120-hour buprenorphine dosing
regimens.23,24,26,29,33-35 Two trials noted that the
administration of buprenorphine three times weekly is
just as effective as its daily administration for retaining
subjects in treatment.25,37 There is some evidence that
the maximum effective dosing interval may be limited
to 120 hours.29,35 However, some subjects are willing
and able to endure the withdrawal symptoms
associated with less-than-daily dosing regimens and
actually prefer less frequent dosing regimens with
multiples of the daily dose.23,34 

A number of trials have examined the dosage at
which methadone becomes more effective in both
reducing illicit opiate use and retaining subjects in
treatment than low doses of buprenorphine (2–8 mg
per day). Table 1 suggests that methadone doses
exceeding 65 mg per day are more effective at
retaining people in treatment and reducing illicit drug
use than buprenorphine 2–8 mg per day. There were
no comparisons between buprenorphine at higher
daily doses (12–24 mg) and methadone.

Additional aspects of programme delivery
A number of additional services can be provided in the
context of a community maintenance programme.
These include medical and psychosocial services, the
offer of take-home incentives contingent on certain
behaviours by subjects, and the provision of
behavioural skills sessions intended to reinforce
abstinence. The provision of such additional services
has been investigated in the context of methadone
maintenance treatment, although the evidence is
limited by the lack of standardisation in interventions.
No evidence relating to buprenorphine maintenance
treatment was identified. Although most trials
comparing methadone with buprenorphine
incorporated additional services in their maintenance
programmes, these services were present in each
treatment arm, which makes it impossible to assess
their effectiveness.40-42,44,45,47-50 

Evidence is emerging that medical and psychosocial
services are valued by opiate-dependent subjects and
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retention in treatment,38,42,47,50 withdrawal severity,41,47

and quality of life.47 Although several trials found that
methadone was superior to buprenorphine in terms of
treatment retention,40,44,48 this finding may have been
due to the comparison of non-equivalent doses of
methadone and buprenorphine or buprenorphine
doses that were too low for those subjects with higher
levels of dependence.

Quality of the evidence
The quality of the randomised controlled trials was
variable. Although the majority of trials have
employed randomisation and stratification, and have
blinded the people providing and receiving care to
treatment assignment, individual studies still suffered
from a variety of biases. Systematic differences in the
characteristics of treatment groups were not
adequately controlled for and may have contributed
to differences in effectiveness results (that is,
selection bias).9,10,13 Although most trials employed
fixed doses of medication, several trials compared
variable dose schemes.17,46,48,50 This complicates the
interpretation of dose effects and may lead to
performance bias. However, a flexible dosing
schedule more closely simulates clinical practice and
improves the transferability of the results to a
community setting. The risk of attrition bias related to
high drop-out rates in the group on buprenorphine.
This usually reflected inadequate induction doses of
buprenorphine.47,48 

Additionally, the sample size may have been too
small to be able to show statistically significant
differences in a number of studies.8,9,11,13,23,33-35 Despite
the fact that community maintenance therapies with
methadone or buprenorphine often require a
prolonged period to achieve maximal effect, the
duration of treatment in some trials was too short to be
able to fully assess the effectiveness of the
maintenance programme.13,19,23,33-35

DISCUSSION
Summary of main findings
There was an extensive amount of literature
investigating the effectiveness of community
maintenance with methadone or buprenorphine. This
body of evidence supports its effectiveness in a range
of specific population groups, subject to the caveat
that trials enrolled subjects who volunteered to
participate and were not necessarily representative of
the wider population of opiate-dependent subjects.
Evidence is emerging that the provision of methadone
or buprenorphine by primary care physicians is
feasible and may be effective. Higher doses of
methadone and buprenorphine are more effective at
enhancing treatment retention and reducing illicit
opiate use. Low-dose methadone (20 mg per day) is
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that they increase the effectiveness of methadone
maintenance treatment. One trial found that subjects
who received medical and psychosocial services in
addition to methadone maintenance treatment had a
higher rate and number of weeks of opiate-free urine
samples.12 Comparing different types of medical and
psychosocial services, another trial observed that
patients receiving supportive-expressive
psychotherapy and those receiving drug counselling
had similar proportions of opiate-positive urine
samples, but the benefits of psychotherapy persisted
for at least 6 months after the end of therapy, whereas
those of drug counselling were not sustained.18

Another aspect of programme delivery is the offer of
take-home incentives contingent on certain
behaviours by clients. Contingent reinforcement has
been shown to be an effective method by which
methadone maintenance can reduce illicit opiate
use8,13,14 and promote client attendance of other
services that may prove effective in treating some of
the problems of illicit opiate use.11 These trials
demonstrated that the potency of take-home
reinforcement was directly related to the size of reward
and that relatively immediate delivery of take-home
rewards following initiation of abstinence and long-
term treatment were necessary conditions for
achieving therapeutic benefit.

A third aspect of programme delivery is the
community reinforcement approach. This refers to the
provision of behavioural skills sessions intended to
reinforce abstinence. A US trial of mainly Hispanic
clients with comorbid psychiatric and drug disorders
observed that subjects who participated in the
methadone maintenance plus community
reinforcement programme were more likely to abstain
from opiates for more than 3 weeks (89% versus
78%) than subjects on methadone alone.7 No
differences were found in terms of treatment retention.

Outcomes
Maintenance treatment with methadone or with
buprenorphine has been proven to be effective in
reducing illicit opiate use, stimulating abstinence, and
promoting retention in treatment. Illicit opiate use as
measured by the proportion of opiate-positive urine
samples ranged from 21% to 72% with methadone
and from 32% to 94% with buprenorphine (Table 1).
The proportion of subjects who are abstinent from
opiates for more than 3 weeks varied between 23%
and 67% with methadone and between 14% and
41% with buprenorphine.44,49 The rate of treatment
retention ranged from 19% to 90% with methadone
and from 20% to 78% with buprenorphine (Table 1). 

Comparing methadone with buprenorphine, their
effectiveness is similar in terms of reduction in illicit
opiate use,39,42,47,50,51 reduction in cocaine use,39,42,47,49,50
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less effective than buprenorphine (2–8 mg per day).
Higher doses of methadone (>50 mg per day) are
slightly more effective than buprenorphine (2–8 mg per
day). Less-than-daily buprenorphine dosing regimens
are effective, although the frequency of buprenorphine
dosing regimens is limited to five times the
maintenance dose every 120 hours. The few trials
evaluating additional services provided in the context
of methadone maintenance treatment showed that
methadone maintenance without additional services
may be a pragmatic, but not a sufficient medical
response to opiate dependence. 

Implications for clinical practice
Given that current policy in many countries places
heavy emphasis on substitute prescribing, the most
important question is whether community
maintenance therapies are effective. The evidence
strongly suggests that maintenance prescribing for
opiate dependence is indeed effective using
methadone or buprenorphine. 

With respect to community maintenance with
methadone, guidelines like those used in the UK54,55

need to clearly reinforce a recommendation that
higher doses of methadone are more effective. This is
important because surveys of current prescribing
practices of GPs in the UK suggest that methadone
may still be underdosed.56 The fact that the
administration of methadone doses needs to be
supervised should also be emphasised in guidelines.
In many of the US-based studies of methadone
maintenance, subjects were required to attend clinics
daily and the drug administration was supervised by
a nurse or pharmacist. Current UK guidelines suggest
that methadone supervision occurs for a minimum 3
months after initiation of treatment as part of a
stabilisation phase.54,55 

As an alternative to methadone maintenance, the
evidence suggests that buprenorphine can be
effectively used and that buprenorphine may even be
more effective than methadone, depending on dose.
There may be reluctance to use buprenorphine due to
its potential and historical experience for misuse.
However, it is possible to prescribe buprenorphine
daily or even less frequently, so that pharmacy
supervision (as used in the UK, Australia, and New
Zealand) is still possible, although perhaps more
challenging than supervising methadone consumption,
due to its sublingual formulation. 

Finally, the review indicated that evidence is
emerging in favour of primary care treatment with
methadone and buprenorphine. However, this is
perhaps only feasible for subjects who meet criteria of
sufficient clinical stability. Moreover, appropriate
training of primary care physicians is essential. This is
in line with advice in current UK guidelines.54,55

Implications for future research
The review of the literature highlighted a number of
gaps in the evidence base relating to the effectiveness
of community maintenance with methadone or
buprenorphine. Future research needs to evaluate the
effectiveness of maintenance treatment in primary
care settings and identify the sub-population of
opiate-dependent subjects for whom primary care-
based treatment may be suitable. In terms of the
intensity of treatment, any further studies need to
investigate the most appropriate starting dose of
methadone and buprenorphine, examine a more
extensive range of dosages, explore the effectiveness
of less frequent dosing regimens with multiples of the
daily dose of buprenorphine, and determine optimal
treatment length and the long-term effectiveness of
community maintenance with methadone or
buprenorphine. Another avenue for future research is
to determine what type and intensity of medical,
psychosocial and behavioural services provided in the
context of community maintenance is most effective.
Finally, more information is required about the
effectiveness of community maintenance in terms of
secondary outcome measures (employment status,
housing, education, crime rates, quality of life, and
level of injecting). 
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